Soundcard based Measurement and Analysis, Comparison of different Analysis-Software

THD Measurements

06/07/2017
Contents
TTOSE SPIUP. ¢ uueeeeeieittee ettt ettt ettt e ettt s ettt e e s e bt e e e e e sba e e e semsbteeeeasateeseansaeee s mabtee s e aseteeeaasaaeee s snsaee e e nsaaee e e sbb e e e e ab et e e e e s aa e e e e b b e e e e e aba e e e e e nbaeeeeenbaeeeennrrnnee 2
2TEST SIGMALS. ... teeiitieeiieeeite ettt et e e st e et e e st e e et eestteesbaeesabaeeeabae e e s b aeaa st ae e st ae e st e e e st e e e a b e e e et e e et e e eea bt e e e aa e e e et ae e st e e e nbee et tee e atee e baee e ateeebaeeebaeeesbaaaeeennntn 2
2.1975H7Z, 5 HATMONICS @t =O0ABI.....ccciiiiiiiiiiiiiieieieieeieeeeeee ettt e e ettt et eeeeeeeeeeeeteeeeeeeteeeeseresteeeteeeteeteteeteesteteesesteteteteteteteteteseteteteeeeeteseteeeeerunnseessesssnnnns 3
R YASY 5 VA 5 b1 nn (o) s eI L0 [a | PP 4
SKEITNLY 2015, ettt ettt ettt et a et e e e s bt e bt e st e e bt et e e ab e s bt e bt e at e e bt e b e e at e e st e bt e ateea e e b e e at e e a e e bt e et e e Rttt e e Rt e e Rt e bt e et e e h e et e et e s he e e bt e e nteeenaeeenneenn 5
AQAD L.ttt ettt ettt et e h e e et e e bt e e a et e bt e e a e e e bt e e ae e e bt e eaeeeas e e eae e e bt e eaeeea st e eae e e bt e eh e e e bt e R et e Rt e eaeeea st e neeens e e bt e et e e ht e e bt e anee e s e e st e enaeeasaeeareenes 5
T 111001 00T o 2O PP OO PSP PPPPPPPPPPPPPPO 5
AL 2PIOtS. ettt ettt et e st e e te e et e e et t e e et e e e s bae e bt e e atte e atee e atee e bt ee e bt eeea bt e eeabaeeaabeeeaatae e e tae e haee e atee et aee e tteeasbaeeneteeenateeenateeenaeeeaateeeaaeeeaneeennnen 6
SVITTINS ML .ottt ettt ettt e et e bt e s et e bt e e aa e e bt e e at e e bt e me e e bt e e a e e e bt e ae e e st e e meeeas e e se e e st e se e s s e e st e eab e e seesase e st e e bt eeneeeaneeeneeenreennn 8
D L SUITIITIATY ...ttt ettt e ettt e e ettt e e e ettt e e e sttt eeesuaraeesessaaeeesaseeeesassaaeesassstaeesaasstaeesaaseaeesasssaeeseaassaeeessssaeesessstaesesassaeeeassssaeesssssteeesssssaeeessssseeesassseaesessssnnssnssnsses 8
D 2PLOTS. .ttt et b e st h et a e e h e bt et e bttt e e et e bt et e e Rt e eh e et e e Rt e e bt e bt e Rt e es e et e e Rt e e R e et e e a b e eh e e bt et e e Rt e bt et e she e bt et e e bt e be et e sseenee s 9
BWWAVESDECITA. .....eeeieiiieeieeitteeeeritee e e ettt e e ettt e e ettt e e e sttt eesssssbteeesaasaaeeeeassaaessassaaeeesaassaeesaassaaesanassaeeesaaseaeesaassaeessaassaeeesasaaeessassaeessnassteeesnsssnsssssssnaeaaaaaeeeeeennns 11
B. LSUIMIIMIATY ...ttt ettt ettt ettt e ettt e e ettt e s e eabt e e e e e bt e e e e mabaeeseeaba e e e e e sba e e e e ssbaee s e ssat e e e e ss b e e e e nsbaeeseaasa e e e e e ssbeeesemssaeeseensateee e ssaeeesansaaeeeesessesnnnnnnnsnnn 11
T2 o (0] T OO OO OO TR PRTRRPPPPPN 12
TARTA ..ttt ettt e bt e et st e e e bt e e bt e e be e s b e e bt e e bt e b e s b e e R et e b e e R et e Rt e e e e et e R et s Rt e R et e bt e R et s bt e R e e e a e e Re e e st e Rt e e bt e ne e s beesnneeeenneens 14
7 L SUITIITIATY ....eeteeitteeeeeieteeeeeittee s ettt eeesuteeeessusseeeeesastaeeesansaaeessasseeesssssaaeeessssaaeesssssaeesassssteeesssaeessnsnsaeesesssseeeessssseessnssteesssssseeeesssssaeesessseeeessseeeaeeeeeeeeesnnns 14
T 2PLOTS. ..ottt ettt bttt sa e bt et a e e bt e bt e a e e bt et e e R e e bt et e e Rt e Rt SR b e e Rt e bt et e e Rt e eh e e bt e Rt e Rt e bt e teeht e bt et e e st e b e e beese e bt e beentenneebesane 15
BANALYSIS Of TECOTAEA .WAV-FILE...c..uiiiiiiiiieieeectee ettt et e et e et e st e e bt e s sa e e be e e st e e seeasbeesseesssaesseeassaesseansseesseeasseesseensteesseansseenseenssessseenssessseeennsses 17
BLLBAUALINE. ...ttt ettt ettt ettt b e et sae e bt et e e bt e b e et e s h e e bt et e e Rt e bt et e a e e bt et e e R e e bt et e e Rt e bt et e e h e e bt et e e ae e st et e eat e bt et e eae e e baeeenteenreenee 17
BL2VITTINS M.ttt ettt e ettt e e s s bt e e e et b e e e e s a bt e e e e s s baeeeesasseeeasassaaee e ssseees e asbaeeeaaasteeesnsssaees s sssaeeenassaeeesnassaeesenaseeeeenasbaeesnsseaaaeaaees 18

1/18



1 Test Setup

All cabling shielded, partially RG58, partially balanced Cordial.

PC with Audacity
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2 Test Signals

Keithley 2015
Voltmeter

Two test signals were generated with Audacity and saved as .wav (48kHz, 24bit PCM).
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2.1 975Hz, 5 Harmonics at -60dBr

Mathematical THD = 0.22361% / -53.010dB. Baudline analysis of .wav below:

975.0001 Hz -53.9738 dB +95.3012 dB

w
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2.2 825Hz, 5 Harmonics at -70dBr

Mathematical THD = 0.070711% / -63.010dB. Baudline analysis of .wav below:

825.0000 Hz -63.9721 dB +95.0874 dB

.

825.0000 Hz -0.1746 dB

.

4124.9771 Hz -70.0192 dB
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3 Keithly 2015

Config: read THD in dB up to 5 harmonics, AVG=50

Signal 1: THD = -53.12 dB, Level= 0.6217 Vrms

Signal 2: THD = -60.64 dB, Level=0.6215 Vrms

4 QA401

4.1 Summary

Config
fs [kHz]
bit depth
sample duration [sec]
sample points
averages
Anal. Bandwidth [kHz]
FFT Window
Results
Voltage reading [Vrms]
THD [%]
THD+N [%]
Harmonics
peak

fo

fl

f2

f3

f4

48

24

1,125
65536

0

24
Hanning

0,613
0,20874
0,23059

frequency [Hz] amplitude [dBV] amplitude [dBr]

974,85
1949,7
4875
3900,1
2924,5

-4,4
-62,6
-64,1
-64,6
-65,1

-58,2
-59,7
-60,2
-60,7

Config
fs [kHz]
bit depth
sample duration [sec]
sample points
averages
Anal. Bandwidth [kHz]
FFT Window
Results
Voltage reading [Vrms]
THD [%]
THD+N [%]
Harmonics
peak

fo

fl

f2

3

f4

48

24

1,125
65536

0

24
Hanning

0,613
0,09762
0,11475

frequency [Hz]
824,7
1650,1
4125
2474,8
3299,5

amplitude [dBV]
5
-67,8
-73,3
-73,3
-73,8

amplitude [dBr]

-63,4
-68,9
-68,9
-69,4
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4.2 Plots

FFT: 65536 pts
Avg: 0

Res: 732 mHz
Fs: 48,0 KHz
Win: Hann
Filt: None

20

Meas Start: 20,0 Hz
Meas Stop:24.0 KHz

RMS R: 613 mV
N+D R: -57,1 dBV

Peak R: 4,37 dBV
Peak R: 604 mVrms SNR R: n. def. dB
THD R: -53,6 dB/ 0,20874% THD+N R: -52,7 dB/ 0,23059%
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FFT: 65536 pts Meas Start: 20,0 Hz

Avg: 0 Meas Stop:24,0 KHz Peak R: 4,97 dBV

Res: 732 mHz

Fs: 48,0 KHz RMS R: 613 mV Peak R: 564 mVrms SNR R: n. def. dB

Win: Hann

Filt: None N+D R: -63,8 dBV THD R: -60,2 dB/ 0,09762% THD+N R: -58,8 dBf 0,11475%
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