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eightolives.com

The eightolives AudioAnalyzer provides a set of audio signal
generation and analysis tools that interface to a PC's audio system.

You get:

2 — Waveform Generators — sine, triangle, rectangle, white
noise, AM, FM, phasing, harmonics, file

» Oscilloscope for viewing 2 channels
e Spectrum Analyzer — FFT view of the audio spectrum
* Recorder
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Line In

Mic In

@m

eightolives.com
AudioAnalyzer Uses Your PC's Sound System

eightolives AudioAnalyzer

Java

JavaSound Interface

=

Input
Mixer /
Volume
Controls

Output
» Mixer/

Volume
Controls

PC Sound System

.wav
Line Out/
g Speakers /
Headphones
~ 3 Vpp max

AudioAnalyzer is a Java-based application requiring Java version 1.6+
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PC Audio Basics

* Line In-3.5 mm (1/8") Tip Ring Sleeve (TRS) connector (light
blue)

 Nominal level =.316 Vrms (.447 V peak, .894 Vpp)
* |nput impedance ~ 10 Kohms
 Line Out - 3.5 mm TRS (lime green)
« Max output voltage ~ 3 V peak-peak
e Output impedance ~ 100 ohms
 Frequency Range =20 Hz — 20,000 Hz

Source: Wikipedia
Copyright © 2010 William Kaupinis All Rights Reserved
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Definitions

Oscilloscope

VPEAK is deﬁned as the File Channell Channel ? Preferences
most positive voltage that el [ 1] e]e]
the sine wave achieves

CHannel 1 Amplitude in Walts,

1412 = - —
o1 TR 2 I N N N 70 N N N A
0.47 m-_-m-_-m-n

VRMS IS deflned as - ”_‘.IIII_..-' 50 ||||' a0 ]_|||'||| 1250, _]_'-'|||"1 1749, T..-'?' 50 '-'|||
0.707 * Vpeak _--_---_---

for a sine wave and represents
the equivalent DC voltage

Tip (ch 1)
-~ Ring (ch 2)
Shield

(Ground)
5
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File Tools | Preferences | Help
=1 wWavefor 1 Channel
File Ops ® 2 Channel
S E 8 KHz
5 10 11.025 KHz
~Chant =~ 16 KHz
22,05 KHz
® 44,1 KHz
! 8 bits
® 16 hits

[ Using EPCU

Set Browser Path
Set PDF Reader Path

—~

FI“E'EI1 Select Mixer Port b

LI RNV T

eightolives.com

e You can select the
general operating
parameters from the
Preferences Menu
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WaveformGenerator

File Ops Tools Preferences

Start | | Stop

~Channel 1 ~Channel 2
Waveform Waveform
i Generator Off ) Generator Off ' White Noise

@ Sinewave ) Sinewave i@ Ch 1 with Phase
' Triangle i) White Noise ) Triangle Phase Lag (degrees).

) Rectangle ) Rectangle |u

i) From File ) From File i_» Harmonic of Ch 1

Frequency 20 - 20000 Hz Frequency 20 - 20000 Hz

Frequency (Hzy | 1000 Time us) 1000 Frequency (Hzx (1000 Time us) 1000
1] anon 10000 15000 20000 1] S000 10000 15000 20000
Yolume (db) Yolume (db)

=)

-20 -20

FEunning

Waveform Generator

Drives 2 Audio Channels
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WaveformGenerator

File 0Ops

Tools | Preferences

[sun |

Set Harmonic
S5et Duty Cycle

-Chan

56t Channel 1 Frequency to Ein
5et Channel 2 Frequency to Ein
5et Channel 1 Guitar Open b
5et DTMF Frequencies b

Set Channel 1 Frequency
Set Channel 2 Frequency
Set Channel 1 Period
Set Channel 2 Period

ise

Freq

Freq

Set Channel 1 Power
Set Channel 2 Power

10

[

Tools Menu options

help accurately specify

signal parameters
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WaveformGenerator

File 0Ops Tools | Preferences

Start| |Stop | | ® Frequency Scale 0 - 20000

) Frequency Scale 0 - 4000

~Channel 1— & Frequency Scale 0 - 400

W ® Channel 2 Out Mormal

| © Channel 2 Out is Sum
@ © Channel 2 Out Multiply

) Channel 2 Qut is Gated

. 2 Channel 2 QOut is AM (Chl is mod, Ch2 carrien
= Channel 2 QOut is FM {(Chl is mod, Ch2 carrien

[

f‘_-. Ly Liln

Preferences Menu
options let you
specify special roles
for Channel 2

TETT 7 7 Cwvns
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About Signal Levels

 Waveform Generator defines the maximum
undistorted sine wave amplitude as +20 db

* For 16 bit resolution, +20 db peak-to-peak Is
digitally expressed as +32767 to -32768

* 0 db (nominal level) peak-to-peak is 10 times less

« Actual analog output levels on LINE OUT are
determined by the PC mixer's volume controls

* Analog input signal levels are also affected by
the PC mixer's volume controls

Copyright © 2010 William Kaupinis All Rights Reserved
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File Tuul’Chﬂnnell C nnﬂz Mferences

Gl [ <] 2] B2 1 e @

. Dscilloscope i o E ‘

1 2 Cursors
-/l help make
Measurements

Channel 1 Channel 2 Amplitude in Walts, Time in microseconds

0.12 -I----I--------
I RSN | e left click
Double right click
for Cursor 2

Shown with

: 250, [15 .E:._,;;:_ 1749 ) p2so. _:."":E: 0. p7so. Eooo R2so. Ch 2 having
0. _-Iﬂ---ﬂ---ﬂ- -90 degree
_------------ phase shift

Curs urlLHHI-H' 1,
Cursor 2 Lewvel = O, 166

2 o :-i
Delta Level = -0.016, Delta Time = 987 us, [freq = llii'lE!.] You can select
colors of lines,
=l text, background

{ Il | ¥

FEunning |
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Displays 2 Channels
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Oscllloscope Menu Options

Oscilloscope
File | Tools Channell Channel 2

Save as. F Image cpngy
Report Status

l Oscilloscope

Tools | Channel 1 Channel 2

File

<4 foom Mormal

Foom Cursors

foom Max Compress

L= |

Oscilloscope

Oscilloscope :

Channel 1
¥ Ch 1 Enahle

O Gain x1

O Gain x2

® Gain x5
g~ Gain x10
2 Gain x20
1 Gain x50
C Gain x100

File Tools Channel 2 Preference

g e | «

® WaveformGenerator
0 Mixer
' Spectrum Analyzer Inverse

File Tools Channel 1

Channel 2 | Preferences

Slee| [ | > [»

¥ Ch 2 Enable

2 Gain x1
O Gain x2

® Gain x5

O Gain x10
) Gain x20
0 Gain x50
' Gain x100

Copyright © 2010 William Kaupinis All Rights Reserved

® Channel 2 = 2
Z Channel 2=1+ 2
O Channel 2=1 - 2

Preferences
2 Free Run

® Channel 1 Trigger Source
2 Channel 2 Trigger Source

Amplitude in Yaolts,

® Rising Edge Trigger
) Falling Edge Trigger
Z Share Zero Axis

B ® Separate Channel 2

C2XY Display

¥ Show Lines
Colors

Default Colors
Elack,White

Eackground
Cursor 1

® Yertical Resolution 256
2 Yertical Resolution 512
B O Vertical Resolution 1024

[0 Use Mew Buffer Cursor 2
¥ Mormal Horizontal Scale Channel 1
Channel 2

Sum § Difference
Grid
Lines
Lettering
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Sample Waveforms

Ch 1 = Rectangular Wave Ch 1 = Sine Wave
Ch 2 = Gated sine wave Ch2=AM

Oscilloscope

Oscilloscope :

File Tools Channell Channel 2 Preferences

oo Wil rzoco edpi g i
AL L 00 1A
EE | S S

uRunning

uRunning

Copyright © 2010 William Kaupinis All Rights Reserved
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Spectrum Analyzer eightolives.co

Shows FFT results with various options Two Cursors

SpectrumAnalyzer
This display IS a File Tools | Channel Q Channel Xertical

1000 Hz sine |
wave FFT 4098, Sample Rate = 44100.0 Hz, Peak = -0.2 db @ 1001 Z[Iﬂin 9 '-']
. . Esti m ated Peak Freguer =
Vertical is Log
Line Mode
Display
L0, 1000, 1499 2000, 2500, 2939 3500, 4000 4500 S000, 5500 5999,
Cursor 2 Lewel = -47.7 db, Frequency = 148% Hz, 3ignal Level = -51.3 db, Dmax = -0.2
Delta Level = -48.2 db, Delta Freguency = 484 Hz
Waterfall Il
Display enabled -
|Running [Max at1001 2939453125  [Cursor|

Copyright © 2010 William Kaupinis All Rights Reserved
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SpectrumAnalyzer =

File Tools | Channel Q Channel Yertical Preferences

Sl [ < f > | 1 e | &

FFT 4096, Sam ruln Rate = 44100.0 Hz, Peak = 1.8 db @ 1001, :[hin 93]

4000, 8000, OO0, 20000, 22999 28000, 22000, 26000 0000,

Cursar 2 Lewel = -45% .6 db, Freguency = 1: Hz, Signal Lewel = -55.4 db, Dmax = 1.8
Delta L vl = -48 3 dib, Delta Freguency = » Hz

o 0L | HHEHEH HIHHHIH&H i&il}iﬁ

Funning Pax at:100] 25259453125 Cursor

Display shows 1 Khz square wave

Vertical Log Display, Non-line mode, Zoom out
Copyright © 2010 William Kaupinis All Rights Reserved
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el

File Tools | Channel Q Channel Yertical Preferences

A I < || > ¥ 1 & | @

FFT 4096, Sample Rate = 44100.0 Hz, Peak = 1.8 db @ 1001.2[hin 93]

4000, S000. 11559 16000, 20000, 23999, 258000, 32000, 36000, 40000,

Cursor 2 Lewel = -; db, Frequency . Signal Lewel = -55 .4 dib, Dmax = 1.8
Celta Lewel = =123 .8 db, Delta Freguency = & Hz

M kmf# 14 ;;.;m%

I,

FEunhing Max at: 10071 2939455125 cursor

Display shows 1 Khz square wave

Vertical Linear, Non-line mode, Zoom out

Copyright © 2010 William Kaupinis All Rights Reserved
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Spectrum Analyzer Menu Options

SpectrumAnalyzer

File | Tools | Channel Q Channel

Save Qutputs As... -
Save Inputs and Outputs As..

Save As Image Gpng)
EZTIFNATED Feak Freqienty = LULID, O

SpectrumAnalyzer °
File | Tools | | Channel ©Q Channe

Clear Euffers
Update Display
Capture

Do FFT
Dump Inputs
Report FFT

Zoom Mormal
Zoom Max Compress
foom Cursors

alyzer

1annel

Vertical | Preferences

O Logarithmic Amplitude
¥ AutoScale

B ® Gain x1

1993,

l O Gain x2

) Gain x5

2 Gain x10
2 Gain x20
2 Gain x30
2 Gain x100
) Gain x200
2 Gain x500

MEEED ' Gain <1000

_|_. Frenol
1. Delta

Set Lower Log Limit

® Yertical Resolution 256
2 Yertical Resolution 512
2 Yertical Resolution 1024

cal | Preferences |

2 Real View
= Fuyll View

Tatal Power =

Set Bandwidth Eins

i Display | only
) Display Q only
® Display Eoth
¥ Show Grid

[J Show Lines

N [0 Show Waterfall
\ Waterrall
[J Show Phase

[ Enable Integtation
Set Integration Cycles

¥ Estimate Includes DC

] SpectrumAnalyzer :

FFT Size

FFT Window b ® Mone

File Tools

‘hannel | O Channel | Yertical Prefen

s 2 Zero
® Waveform Channel 2

Flll-' Rate
D Mixer Channel 2

| Channel| Q Channel Yertical Prefereni

4 £

2 Zero

_ ® Waveform Genenerator Channel 1

1= Waveform Generator Channel 1 + 2

Copyright © 2010 William Kaupinis All nghts Reserved

Logarithmic Frequency # O Elackman
¥ Mormal Horizontal Scale
¥ Free Run

Set Free Run Delay

) Hanning

16
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1000 Hz Sine wave

SpectrumAnalyzer =

File Tools | Channel O Channel Vertical Preferences

.2[hin 3

K Freguency = | Hz, Estimated Amplitude =

Running |Max at] 2929452125 |Cursor] |
SpectrumAnalyzer

File Tools 1Channel Q Channel Yertical Preferences

mated Peak Freguency

[4]

‘ I [+
Running Max at:. 2939452 125|Cursor
Copyright © 2010 William Kaupinis All Rights Reserved

eightolives.com

1001.2939453125 Hz (FFT bin 93)

SpectrumAnalyzer -

File Tools 1 Channel Q Channel Vertical Preferences

db @ 11

o Peak

Running |Max at: 2329452 125|Cursor] )
| —

SpectrumAnalyzer

File Tools | Channel Q Channel Yertical Preferences

Eunning Max at) 2929455125 Cursor
| | | | |

Channel 1 =
Channel 2

Channel 2 =
Channel 1
With -90 degrees

No Window Function 17




1000 Hz Sine wave

1001.2939453125 Hz (FFT bin 93)

eightolives.com

] spectrumAnalyzer :

SpectrumAnalyzer
File Tools | Channel ©Q Channel

Vertical Preferences

h54 £ > *

, Sample Rate = 44 1
ed Peak Freguer mplitude =

File Tools | Channel Q Channel

Vertical Preferences
< > b5 1 @

ample Rate = 441000

. Freque

Channel 1 =
Channel 2

o &

Running Max at.| 2333453125 Cursur|
=

[*] SpectrumaAnalyzer
File Tools | Channel Q Channel

Yertical Preferences

Funning
| —

_ .
SpectrumAnalyzer :

File Tools | Channel G Channel Yertical Preferences

Channel 2 =
Channel 1
With -90 degrees

|Max at 2828452125 |Cursor;

Funning

1
|Max at). 2939453 125|Cursor.

Funning

Copyright © 2010 Wil

iam Kaupinis All Rights Reserved
Blackman Window
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Observmg musu:

| SpectrumAnaly zer

File Tools | Channel Q Channel Yertical Preferences

< > 1 L *

Armplitude in Wolts, Time

o o LINVdNGAS iy ——
il s il i.hi.LuH [Lllu st o sl Y] oo
AR R L A O

0 ; L

2000 EO00 L0000

12000, 15000 18000, 21000,

0.08 W YV TV N T T
0.0 F"TITI'.JTIﬂ"'HTFI’P""“f'I“,‘H' LU L WA e ! 1 i

o5 it uil.iliw Hlm ’M G L] |||.II|I. ‘llul.iL“lIhkLmlul-liu liie in ﬂ%
185 | M L LA

“ I i |I|.|= [:] I:'- s
] (i
i

[ Il 3 [ Il 3
Stopped. Stopped Max at:(012 BE&7 1875 Curson
Copyright © 2010 William Kaupinis All Rights Reserved
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Other AudioAnalyzer Features

AN HrequUency (Hz) [Luuy LIFne (Us) | 1Ly

« Javascript Interface

Fimielcome to the Javascript Comman o Processor Frarme

Y T h e CO m m an d Fipredefined wariables are:
Ff o aa - The Audioanalhzer wincow
wi] - Waveform Cenerator
wial - WawveformGeneratorPanel 1

Processor provides an |/ & et

0sC - oscilloscope

SpeC - spectrum analkzer

i nte raCtlve an d cpf - this Command Processar Frame
scripting option

 Use ECMA Javascript

 Predefined variables
access the various
AudioAnalyzer tools

Copyright © 2010 William Kaupinis All Rights Reserved

wirg 1. setFrequency 1000);
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You can calibrate signal levels

e Cali
OSCI
the

oration adjusts the voltage scale displayed by the
loscope to accurately reflect the actual output on

HEADPHONE / LINE OUT connector and inputs

on LINE IN

e Three factors are resolved in calibration
e The Output Mixer volume control and amplifier gain
* The Input Mixer volume control and amplifier gain
e The effect of input impedance

e YOU

can calibrate automatically with an eightolives

EPCU or manually with external test equipment

Copyright © 2010 William Kaupinis All Rights Reserved
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Select Menu Option:

Tools > Calibrate

File Tuuls| Preferences Help
Report Capabhilities
Memory Status

Stop Mixer Line

Calibrate T - —

_ — .
Manual Settings g Select Calibration Method and Options First
Restore Approximate Calibration Enter the

Command Processor Calibrating with EPCU Calibration Values

® Sinewave Enter Vsatl from EPCU Label: .
© Whi 1.2 / printed on the
I = - .
) ey i (ERClL Enter Vsat2 from EPCU Label: / EPCU

Then select 12 |
Calibration Mode:

EPCU or Hz Manually Calibrate r
|| Time ||:us)> ) ® Enter Readings as Vpeak
Manual ) Manually Calibrate In Manual MOde;
b Pl

i Enter Readings as vYrms
0 2000 10000 1501 SeIeCt Whether yO
Volume (db) | will enter Peak or
0 [} Start Cxlihratiun Cancel RMS Voltage

-20 -10 0 1

Audio Center

i iy 1000, 00O, |
File Help Finally click the T
| Start button and - I

Copyright © 2010 William Kaupinis All Rights Reserved respond to the pop-up

dialog instructions 22
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For more information

« Check the tutorials at:
http://www.eightolives.com/tutorials.htm

« AudioAnalyzer Calibration
« Using the AudioAnalyzer

« Review bug reports and status from the AudioAnalyzer
nome page at:

nttp://www.eightolives.com/docs/AudioAnalyzer/index.htm

Copyright © 2010 William Kaupinis All Rights Reserved
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