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Audio Source  
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FIGURE 27. LOOPBACK AUDIO SOURCE  

(Loopback)  (Buffer 
Size) 

+/ - 512

32768 256

4096 Confirm  

 

 

FIGURE 28. LOOPBACK BUFFER SIZE  

Channel Configuration, Communication mode, 

Sample rate Confirm

 

 

 

(Loopback)
(Channel Configuration) 

 

 

FIGURE 29. ꜟכⱪⱣ♇◒♅ꜗfiⱠꜟ  
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 Single Tone 

Sinewave Measurements  

Playback Test Signal:  997 Hz sinewave @ 0 dBFS 

Measurement BW:  20−20 kHz 

Level   252 mV  

Output Power   1.985 mW  

THD+N   0.0113 %  

THD   0.0019 %  

Noise Ratio   0.0077 %  

Dynamic Range  84.2 dB  

Crosstalk @ 10 kHz −40.5 dB 
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Measurement Recorder Stepped Level 

♥☻♩≢│⁸400Hz─◘▬fi ⌐╟∫≡ ◕▬fi─

(linearity)╩꜠ⱬꜟΊ ─ ≢ ⇔╕∆⁹

ⱨ□▬ꜟ│ 0dBFS⅛╠-90dBFS╕≢ 3 ⌐ 5dB─

☻♥♇ⱪ≢꜠ⱬꜟ╩ →⌂⅜╠⁸ ꜠○▫♦כ○─

ⱬꜟ│ 400Hz─Ᵽfi♪Ɽ☻ⱨ▫ꜟ♃╩ ⇔≡ ↕╣

╕∆⁹0dBrA│ Ⱳꜞꜙכⱶ≢ 0dBFS─○כ♦▫○꜠

ⱬꜟ⌐⅔↑╢ⱨꜟ☻◔כꜟ ╩ ⇔╕∆⁹ ☻♥♇ⱪ

⌐⅔↑╢ ꜠ⱬꜟ│⁸ ꜠ⱬꜟ─ 5dB─ ⌐

⇔≡™╢ ⅜№╡⁸◓ꜝⱨ─ ⌐ ⇔⌂↑╣┌⌂

╡╕∑╪⁹↓↓≢ ⇔√Ⱬ♇♪ⱨ◊fi≢│ ꜠ⱬꜟ

⅜-75dBFS ─≤⅝⌐꜠ⱬꜟ⅜ ↕╣≡™╕∆⁹ 

 

ⱴꜟ♅♩כfi Multitone 

Measurements  

Playback Test Signal: 0 dBFS Multitone with 31 tones from 

20 Hz to 20 kHz.  

ⱴꜟ♅♩כfi ≢│ ╖ total distortion (harmonic 

plus intermodulation) ≤ ╩꞉כ☻♩◔

♩☻♥─☻כ ≢ ⇔╕∆⁹ 

 

TD+N Ratio (Total Distortion + Noise) 0.02% 

Frequency Response Deviation  ± 0.1 dB 

Signal-to-Noise Ratio   77.5 dB 

Frequency Shift    −0.772 ppm 

 

 

ⱴ▬◒☺ꜗ♇◒  

APxⱪ꜡☺▼◒♩ⱨ□▬ꜟ─ Analog Microphone Jack 

Wideband and Narrowband, Automate.approjx⌐╟╡⁸

TRRS☺ꜗ♇◒─ⱴ▬◒ ╩ ⇔⁸ ⇔√ ╩

PC⌐ ⇔≡ ⇔╕∆⁹ 

◦fi◓ꜟ♩כfi◘▬fi Single Tone 

Sinewave Measurements  

Input Test Signal:  1 kHz sinewave @ −1 dBFS 

   0 dBFS = 55 mV RMS 

Measurement BW:  20–24 kHz 

 

Level   −1.003 dBFS 

THD+N   0.2438 %  

THD   −64.8 dB  

Noise Ratio   −55.821 dB  

Dynamic Range AES17 57.21 dB  
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☻♥♇ⱪ  ⱪכ▬☻
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Measurement BW: DC–24 kHz 

꜠ⱬꜟ≢ ╩ ⇔╕∆⁹↓↓≢ ↕

╣╢ ─ │ⱴ▬◒ ─ RC ◌

♇ⱪꜞfi◓─ ≢∆⁹ ⅜ !כꜝ◄│ ≈⅛

╡╕∑╪⁹╩ ⇔≡ ↕™ 

 

 

 

 

ⱴꜟ♅♩כfi  

Input Test Signal: 0 dBFS Multitone with 31 tones from 

20 Hz to 20 kHz.  

ⱴꜟ♅♩כfi ≢│ ╖ total distortion (harmonic 

plus intermodulation) ≤ ╩꞉כ☻♩◔

♩☻♥─☻כ ≢ ⇔╕∆⁹ 
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TD+N Ratio (Total Distortion + Noise) 0.578% 

Signal-to-Noise Ratio   45.287  dB 

Frequency Shift    0.329 ppm 

Bluetooth: Pair Device Menu 

Bluetooth─♥☻♩⌐│ APx○כ♦▫○▪♫ꜝ▬◙⌐

Bluetooth○ⱪ◦ꜛfi╩ ∆╢ ⅜№╡╕∆⁹ ⁸

Bluetoothⱪ꜡ⱨ□▬ꜟ☿♇♩⅜ A2DP Sink, HFP Hands-

Free, AVRCP Controller.⌐ ↕╣≡™╢↓≤╩ ⇔

≡ ↕™ 

Pair Device╩ ∆╢≤☻ⱴכ♩ⱨ◊fi─ Andorid 

Bluetooth ⅜ ↕╣╕∆⁹APx○כ♦▫○▪♫ꜝ▬

◙⅜ Bluetooth⅜ ⌐ ↕╣≡™╢≤⁸Paired 

devices ⅛ Available device list⌐ ↕╣╕∆⁹ 

Figure 1│ APx▪♫ꜝ▬◙⅜Ɑ▪ꜞfi◓↕╣ Ɫfi☼ⱨꜞ

≡⇔≥☻▬Ᵽ♦כ ↕╣√ ≢∆⁹A2DP─☻♩ꜞ

╩ⱶכ ∆╢ⱷ♦▫▪♦Ᵽ▬☻≤⇔≡│ ↕╣≡™

╕∑╪⁹ 

 
 

FIGURE 1. ANDROID BLUETOOTH ⱷ♬ꜙכ 

⌂ Bluetoothⱪ꜡ⱨ□▬ꜟ⅜ ↕╣╢≤⁸A2DP≢

┌╣№≢Ᵽ⁸HFPכ◦꜠○▫♦כ○┌╣№ ⌂≥

Bluetooth♦Ᵽ▬☻⌐ ⇔≡ APx○כ♦▫○▪♫ꜝ▬◙

⅜ ╩ ™╕∆⁹ ♥◒♬◌ꜟⱡכ♩≢ ↕╣╢

APxⱪ꜡☺▼◒♩ⱨ□▬ꜟ≢↓╣╠─ ⅜ ↕╣╕

∆⁹ 

 

 

 

 

Bluetooth: A2DP ⱷ♬ꜙכ 

A2DP Bluetooth  

  

 
 

FIGURE 2. A2DP ⱷ♬ꜙכ 

Test Bluetooth Out ð A2DP 

A2DP Bluetooth

Figure 32 Bluetooth

Bluetooth

APx

Bluetooth A2DP  

Select Audio File Ⱳ♃fi 

Select Audio File OI File Manager

Figure 34 AP Smartphone Audio Test\Playback\....

A2DP 44.1 kHz

48 kHz

16 kHz 32 kHz

 

Figure.33 /
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TN120 Smartphone Audio Test App Package.zip

 

 
 

FIGURE 3. OI FILE MANAGER PLAYBACK 

/   

/    /

A2DP APx

Bluetooth  APx

A2DP   

Play Last Recording  

Play Last Recording HFP

  

 

/ Ⱳ♃fi ─ ☻♃כ♥☻⌐▪ꜞ◄ ꜡◓⅜

↕╣╕∆⁹↓↓≢ⱱכꜟ♪ ⇔ ∆╢≤⁸ ╩◒ꜞ▪

∆╢⅛⁸♥◐☻♩≤⇔≡ ∆╢⅛╩ ≢⅝╕∆⁹ │

♦ⱨ◊ꜟ♩─ Logⱨ◊ꜟ♄≢∆⁹ 

(\ sdcard\ AudioPrecision\ Log\ ). 

  

Bluetooth A2DP 

A2DP.201511261350.txt A2DP.

 

Bluetooth: HFP  

Bluetooth HFP

AG APx HFP

HF AG

HF HF AG

APx

 

 

FIGURE 4. HFPⱷ♬ꜙכ 

HFP Bluetooth  

 AP

Bluetooth  

⌐ ⱷ♬ꜙכ╩ ™√≤⅝│⁸ ≢Ɑ▪ꜞfi◓≤ ╩

℮√╘⌐ Figure.32─╟℮⌂ Android─ Bluetoothⱷ♬ꜙכ⅜

↕╣╕∆⁹APx

Bluetooth HFP  
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HFP Ⱳꜞꜙכⱶ 

HFP─○כ♦▫○Ⱳꜞꜙכⱶ│⁸☻ⱴכ♩ⱨ◊fi⅛╠│◖fi♩

♃ⱶⱲכꜙꜞⱣ▬☻─Ⱳ♦כꜞ⁸Ɫfi☼ⱨ⅜╪∑╕⅝≢ꜟכ꜡

fi≢◖fi♩꜡⁹∆╕⅝≢ꜟכHFPꜞfi◒─○כ♦▫○ ╩♥

☻♩∆╢ ⁸Ɫfi☼ⱨꜞכ♦Ᵽ▬☻│ APx○כ♦▫○▪♫ꜝ

▬◙≤─ Bluetooth▬fi♃כⱨ▼▬☻─ ╩ √⇔╕∆⁹↓

─≤⅝⁸APx─ Bluetooth▬fi♃כⱨ▼▬☻│ ⌂Ɫfi☼

ⱨꜞכ♦Ᵽ▬☻─ⱲꜞꜙכⱶⱲ♃fi╩ ∆╢ AT◖ⱴfi♪╩

∆╢↓≤⅜≢⅝╕∆⁹ 

▪♇ⱪꜞfi◒↕╣╢○כꜞ♩☻○▫♦כⱶ╩⁸☻ⱴכ♩ⱨ◊fi

─ HFP○כ◕○▫♦כ♩►▼▬╩ ∫≡ ∆╢ ⁸APx─

Bluetooth▬fi♃כⱨ▼▬☻│ AT+VGM◖ⱴfi♪≤Ⱳꜞꜙכⱶ

╩ ∆╢ ⅜№╡╕∆ AT+VGM=15⌂≥ ⁹↓─≤

⅝⁸15│ⱴ▬◒꜡ⱨ◊fi─◕▬fi╩ ⌐ ∆╢√╘⁸○

╩ꜟⱬ꜠○▫♦כ ⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

♥◒♬◌ꜟⱡכ♩─ⱪ꜡☺▼◒♩ⱨ□▬ꜟ≢│⁸AT

◖ⱴfi♪╩ ╩fi☻☻♥♇ⱪ◔כ◦⌐╘√╢∆ ⇔

╕∆ Figure 5 ┘ Figure 6 ⁹ 

 
 

FIGURE 5▪♇ⱪꜞfi◒╩ ∆╢√╘ⱴ▬◒◕▬fi╩ ⌐ ∆

╢ AT◖ⱴfi♪╩♥☻♩◦כ◔fi☻ ─◖ⱴfi♪ה☻♥♇ⱪ≢

∆╢ 

HFP○כ◕○▫♥כ♩►▼▬⅛╠ APx─ Bluetooth▬fi

╩ⱶכꜞ♩☻○▫♦כ○≢☻▬▼ⱨכ♃ ∆╢ ⁸

APx─ Bluetooth▬fi♃כⱨ▼▬☻│ AT+VGS◖ⱴfi♪≤Ⱳꜞ

ⱶכꜙ ╩ ∆╢ ⅜№╡╕∆ AT+VGS=15⌂≥ ⁹

↓─≤⅝⁸15│☻Ⱨכ◌כ─◕▬fi╩ ⌐ ∆╢√╘⁸

╩ꜟⱬ꜠○▫♦כ○ ⌐ ∆╢↓≤⅜≢⅝╕∆ 

 
 

FIGURE 6 ♄►fiꜞfi◒─ ─√╘☻Ⱨכ◌כ─◕▬fi╩ ⌐

∆╢ AT◖ⱴfi♪╩ ∆╢ 

 

Force Open SCO 

HF HFP

Bluetooth

SCO Synchronous Connection- Oriented link

  

Open SCO APx

SCO Open SCO

 

Test Bluetooth Out AG to HF 

Select Audio File  

Select Audio File OI File Manager  

Figue 14 AP Smartphone Audio 

Test\Playback\...

 

 
 

FIGURE 7 OI ⱨ□▬ꜟⱴⱠכ☺ꜗ ⱨ□▬ꜟ . 

/  

/   

Bluetooth HFP

/   

A2DP  
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Play Last Recording  

Play Last Recordig Bluetooth HFP

 

Test Bluetooth InðHF to AG 

Select Audio File  

Select Audio File Figue 39 OI File Manager

AP Smartphone Audio 

Test\Record\...ⱨ◊ꜟ♄

 

/  

16  

PCM

8 kHz CVSD

16 kHz mSBC  

 

FIURE.39 OI   

/   

/    

SETTINGS Figure15

Append

 

44 Confirm 

Record

Yes No  

SCO SCO disconnected

OK

 

  

FIGURE 40. SCO  

 

(\ emulated\ AP 

Smartphone Audio Test\ Log\ )

⁹ 

 

Bluetooth HFP 

HFP.201511261410.txt HFP.

 

 

SETTINGS  

HFP SETTINGS HFP 

HF APx

Bluetooth
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FIGURE 41. HFP SETTINGS  

HFP  

Reset Defaults 

HFP  

Audio Source 

♦ⱨ◊ꜟ♩│ Voice Communication≢∆⁹ 

¶ Camcorder 

¶ Default 

¶ Mic (the default) 

¶ Voice Call 

¶ Voice Communication 

¶ Voice Downlink 

¶ Voice Recognition 

¶ Voice Uplink 

Android OS

Android

Android SDK

 

 

FIGURE 42. HFP  

Sample Rate 

8 kHz  

Sample Rate HFP CVSD

8 kHz HFP mSBC 16 kHz

 

 

FIGURE 43. HFP  

Buffer Size  

Buffer Size  

+/ - 512

32768 256

4096 Confirm  
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FIGURE 32. HFP  

Increment Filename 

.0000.wav

 

 

 ⌂☻ⱴכ♩ⱨ◊fi⌐⅔↑╢

Bluetooth○כ♦▫○♥☻♩  

Bluetooth A2DP ☻♩ꜞכⱵfi◓ 

APxⱪ꜡☺▼◒♩ⱨ□▬ꜟ Bluetooth A2DP, 

Automated.approjx ─♥☻♩≢⁸ ⱨ□▬ꜟ╩ ⇔⁸

APx Bluetooth▬fi♃כⱨ▼▬☻≢ ⇔ ⇔╕⇔√⁹ 

 

Measurement Recorder Dropouts 

Bluetooth꞉▬ꜘ꜠☻ꜞfi◒│⁸○כ♦▫○ כ♦╢↑⅔⌐

╢⌂≥כꜝ◄♃ ╩ ↓∆ ⅜№╡╕∆⁹Measurement 

Recorder │ 30 ─▬fi♃כⱣꜟ≢ⱪ꜡♇♩╩ ℮↓

≤≢⁸ꜞfi◒⌐ ⅜ ⅝≡™⌂™⅛⁸ ⇔√◘fiⱪꜞfi◓

≥♩כ꜠ ◒♇꜡◒≢◓fiꜞכ◔☻ ⅜ ╦╣≡™╢⅛

╩ ⇔╕∆⁹ 

│↓╣╠─ⱪ꜡♇♩│ RF ⅜ ⅝≡™⌂™↓≤╩ ⇔

╕∆⁹ 
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Bluetooth A2DPð☻Ɑ◒♩ꜝⱶ  

☻Ɑ◒♩ꜟ ⌐╟╡ A2DPꜞfi◒╕√│ SBC◖כ♦♇◒⌐

─○▫♦כ○╢↑⅔ ⌐≈™≡ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

Bluetooth A2DPð Stepped Frequency 
Sweep 

☻♥♇ⱪ ╡╟⌐ⱪכ▬☻ 20Hz 20kHz─ ╩ ℮↓

≤⅜≢⅝╕∆ 

 

 

 

Bluetooth A2DPð Stepped Level Sweep  

A2DP○כ♦▫○꜠ⱬꜟ│⁸0dBFS -90dBFS─ ≢ 3 ↔≤

⌐ 5dB☻♥♇ⱪ≢ꜞ♬▪⌐ ↕∑⌂⅜╠ ∆╢↓≤⅜≢

⅝╕∆⁹ 
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Bluetooth HFP ♄►fiꜞfi◒ 

Bluetooth HFP ♄►fiꜞfi◒│⁸ ⅛╠Ɫfi☼ⱨꜞכ♦Ᵽ

▬☻ APx▪♫ꜝ▬◙ ┼─ ╩♥☻♩∆╢√╘⌐⁸

╩ ⇔╕∆⁹∆═≡─☻ⱴכ♩ⱨ◊fi│⁸CVSD◖כ♦♇

◒⌐╟╡ Bluetooth 4kHz♫꜡כⱣfi♪ ╩◘ⱳכ♩⇔≡™╕

∆⁹ ↄ─ ⇔™ ≢│⁸Bluetooth mSBC◖כ♦♇◒

≢ 8 kHz HD ╙◘ⱳ⁹∆╕™≡╣↕♩כ ↓╣╠

≢♩☻♥≢☻▬▼ⱨכ♃⁸APx Bluetooth▬fi│◒♇♦כ◖─

⅝╕∆⁹꞉▬♪Ᵽfi♪ HFP│⁸Bluetooth HFP Wideband 

Downlink, Automated.approjxⱪ꜡☺▼◒♩≢♥☻♩≢⅝╕∆⁹ 

─ⱪ꜡☺▼◒♩ⱨ□▬ꜟ⅜♫꜡כⱣfi♪ ⌐ ↕╣

≡™╕∆⁹ 

Measurement RecorderðBluetooth RF

 

Bluetooth HFP ─꞉▬ꜘ꜠☻ꜞfi◒│◄ꜝכ ⌐ ↄ⁸RF

─ ♃כ♦╢╟⌐ ─ ╣⅜№╡╕∆⁹RF♥☻♩

⅜ ╩ ⅝ ⅜ⱶכꜞ♩☻○▫♦כ○≡⇔↓ ∆╢

╩ ∆╢√╘⌐⁸Measurement Recorder╩ ⇔≡

≢ ╩ⱪ꜡♇♩⇔╕∆⁹ RF ⅜ ⅝⅛∫√╡⁸

Bluetooth ─ ⅜ ○▫♦כ○⁸≥™ ─ ⅜

∆╢↓≤⅜№╡╕∆⁹ 

THD + N─ ⌐♩►▪ⱪ♇꜡♪─○▫♦כ○│╖ ╩ ↑

ↄ⁸Bluetooth─ ─ ─ ╩ ╠⅛⌐∆╢√╘⌐

↕╣╕∆⁹ Measurement Recorder│⁸♪꜡♇ⱪ▪►♩⅜

└∏╖─ ™Ᵽכ☻♩≤⇔≡ ↕╣╕∆ ─◓ꜝⱨ╩

⁹ 

 

Measurement Recorder│⁸ ─ APx ☿♩ꜞfi◓▪ꜟ◗

ꜞ☼ⱶ╩ ∑╕⇔◒☻ⱴ╩♅♇ꜞ◓○▫♦כ○⁸╘√╢∆⌐

╪⁹ ─ APx │☿♩ꜞfi◓╩ ꜞ♩☻○▫♦כ○⁸⇔⌐

─ⱶכ ─◓ꜞ♇♅─ ╩ ↑╕∑╪⁹ 

Bluetooth HFP♄►fiꜞfi◒ðSinewave 

Measurements 

Playback Test Signal:  16 kS/s sinewave @ −20 dBFS 

Measurement BW:  0–8 kHz 

 

Level @ 1 kHz   −20.032 dBFS  

THD+N @ 1 kHz  0.0452 %  

THD @ 1 kHz  0.0452 %  

SINAD @ 400 Hz  61.507  dB 

Bluetooth HFP DownlinkðStepped 
Frequency Sweep 

Stepped Frequency Sweep≢ 20₩8 kHz─ HD○כ♦▫○

≢─ ╩ ⅎ╕∆⁹Bluetooth○כ♦▫○─ ─◓ꜞ♇

♅⅜ ⌐ ╩ ⅎ╢ ⅜№╡╕∆⁹ ↓╣│⁸ ─

THD + N Ratio◓ꜝⱨ─ 80Hz≤ 4kHz≢│∫⅝╡≤ ╠╣╕∆⁹ 
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Bluetooth HFP ♄►fiꜞfi◒ðStepped 

Level Sweep 

↓─♥☻♩≢│⁸400 Hz─◘▬fi ⅜ ⌐ ⇔≡ ∆╢

꜠ⱬꜟ⅜ ⱬꜟ│⁸꜠○▫♦כ○ ⁹∆╕╣↕ ⱨ□▬ꜟ

⅜ 0dBFS⅛╠-90dBFS╕≢ 5dB☻♥♇ⱪ≢ 3 ≢ ∆

╢ ⌐ ↕╣╕∆⁹↓╣╠─☻♥♇ⱪ│◕▬fi─ꜞ♬▪ ╩

⇔╕∆⁹ ↓─ ≢│⁸mSBC◖70-⌐╘√─◒♇♦כ dBFS

⌐꜠ⱬꜟ⅜ ↕╣╕∆⁹ 

 

Bluetooth HFP ♄►fiꜞfi◒ðVoice 

Quality Assessment 

Bluetooth▬fi♃כⱨ▼▬☻≤ PESQ╕√│ POLQA○ⱪ◦ꜛfi

╩ ↑√ APx○⁸│◙▬ꜝ♫▪○▫♦כBluetooth HFP

─ Mean Opinion Score MOS ╩ ≢⅝╕∆⁹↓─♁

│☻כ ⌐ ↕╣√ ≢№╢ ⅜№╡╕∆⁹ ♥

◒♬◌ꜟⱡכ♩≢│ PESQ, POLQA ─ ┘ ─

─ ╩ ⇔≡™╕∆⁹Bluetooth RF─ ™ ⌐╟∫

≡⁸ ⅜ ∆╢ ⅜№╡⁸MOS vs Time─◓

ꜝⱨ≢│⁸MOS☻◖▪⅜ ™↓≤⅜ ⅛╡╕∆⁹↓─

♥☻♩≢│⁸1≈─ ◓ꜞ♇♅⅜ ⇔⁸MOS☻◖▪

│ 3.61⌐⌂╡╕⇔√⁹∕─ ─ ♥☻♩≢│ │⌂

ↄ⁸4.72 MOS☻◖▪≤⌂╡╕⇔√⁹ 
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▪♫꜡◓ Signal Path─  

Figure 8 ┘ Figure 9│☻ⱴכ♩ⱨ◊fi≢♥☻♩∆╢ ─▪♫꜡◓ Signal Path─ ╩ ⇔≡™╕∆⁹ ⌐│⁸▪☻♃ꜞ☻◒

* ⅜ ™≡™╕∆⁹ 

TRRS = Tip Ring Sleeve jack with AC blocking cap and resistive pull-down resistor. 

TRS = Stereo Tip Ring Sleeve jack with no mic sleeve (♦Ᵽ▬☻≤ⱴ▬◒꜡ⱨ◊fi≤─ ≢Ⱪכꜞ☻─◒♇ꜗ☺│ ↕╣╕∆) 

Audio Path Mode Jack Type Speaker
Phone

Playback Audio
Sink

Record Audio
Source

Record Communicat ion
Mode

Fi le to Headphone Output Jack Playback TRS or TRRS Off DTMF, Music *,
System, Voice Call

NA NA

None Off Alarm, DTMF,
Music *,
Notification, Ring,
System

NA NA

None On Voice Call * NA NA

Fi le to Ear Output Playback None Off Voice Call * NA NA

Acoustic Microphone Input to
F i le

Record None or TRS Off NA Camcorder, Default,
Mic *, Voice
Communication, Voice

Recognition

Any

Electri cal  Microphone Input to
F i le

Record TRRS Off NA Default *, Mic *,
Voice Communication,
Voice Recognition

Any

Fi le to Speaker Output Playback

 
 

FIGURE 8. ▪♫꜡◓○כ♦▫○ ⅔╟┘ ─ SIGNAL PATH  
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Audio Path Notes Mode Jack
Type

Speaker
Phone

Loopback Audio
Sink

Loopback Audio
Source

Loopback
Communication Mode

Acoustic Microphone
Input to Headphone
Output Jack

Loopback TRS Off Music *, System,
Voice Call

Camcorder,
Default, Mic *,
Voice
Communication,
Voice Recognition

Communication, Normal *,
Ringtone

Acoustic Microphone
Input to Speaker Output

Beware of

acoustic feedback

from speaker to

mic

Loopback None On All Settings Camcorder,
Default, Mic *,
Voice
Communication,
Voice Recognition

Communication, Normal *,
Ringtone

Electrical Microphone
Input Jack to Headphone
Output Jack

Loopback TRRS Off DTMF, Music *,
System, Voice Call

Default, Mic *,
Voice
Communication,
Voice Recognition

Call, Communication,
Normal *, Ringtone

On or Off Alarm, Notification,
Ring

Default, Mic, Voice
Recognition

Normal, Ringtone

On Voice Call * Default, Mic *,
Voice Recognition

Normal *, Ringtone

Electrical Microphone
Input Jack to Speaker
Output

Loopback TRRS

 
 

FIGURE 9. ▪♫꜡◓○כꜟ○▫♦כⱪⱣ♇◒─ SIGNAL PATH  
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adb.exe◖ⱴfi♪⌐╟╢  

☻ⱴכ♩ⱨ◊fi▪ⱪꜞ│⁸Android SDK─◖fiⱳכⱠfi♩≢№

╢ adb.exe╩ ⇔≡ USB◔כⱩꜟ≢ⱪ꜡◓ꜝⱶ ≢∆⁹

adb.exeꜚכ♥▫ꜞ♥▫♁ⱨ♩►▼▪⌐╟╡♦Ᵽ▬☻≤ PC

─ ⅜ ⌐⌂╡╕∆⁹◖ⱴfi♪│⁸Windows─◖ⱴfi♪ꜝ

▬fi╕√│ APxⱪ꜡☺▼◒♩─ ╠⅛fi☻☻♥♇ⱪ◔כ◦

↕╣╕∆⁹↓╣╠─ ◖ⱴfi♪│⁸Smartphone Audio Test

⌐☻▬▼ⱨכ♃fi▬כ◙כꜚ ↕╣╢Ⱳ♃fi╛ⱷ♬ꜙכ≤

∂╟℮⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

↓╣╠⅜≥─╟℮⌐ ↕╣╢⅛╩♅▼♇◒∆╢⌐│⁸APxⱪ

꜡☺▼◒♩₈automated₉╩ ≢♃כ◕fi☻♫ⱦ◔כ◦⁸⅝

╩fi☻☻♥♇ⱪ◔כ◦─ fi◔כ◦─╠╣↓⁹∆╕⇔

╩♪♇♁ⱪ≢│⁸Run External Program Stepⱷ♇♥☻ה☻

⇔≡⁸◖ⱴfi♪ ≢ adb.exe╩ ⇔╕∆⁹adb.exe◖ⱴ

fi♪─ │₈Arguments₉─Ɽꜝⱷכ♃≢ ↕╣≡™╕∆⁹

⌐ ∆ │⁸♦Ᵽ▬☻⌐ ↕╣√ⱨ□▬ꜟ╩⁸adb pull

◖ⱴfi♪╩ ⇔≡Windows PC ─ⱨ◊ꜟ♄⌐ ⇔╕∆⁹  

⅜◒כⱩ♇◒ⱴ !כꜝ◄ ↕╣≡™╕∑╪⁹ Ɑכ☺⌐

↕╣≡™╢╟℮⌐⁸Windows PATH ⌐adb.exeⱤ☻

╩ ⇔ↄ ∆╢ ⅜№╡╕∆ 

 

  

FIGURE 10. ⱪ꜡◓ꜝⱶ◦כ◔fi☻☻♥♇ⱪ⅛╠ ADB.EXE╩ ┘ ⇔ 
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adb ꜞ⸗כ♩◖ⱴfi♪ 

♪ⱴfi◖♩כ⸗ꜞ─ ⌐│⁸PC⅛╠☻ⱴכ♩ⱨ◊fi▪ⱪꜞ⌐ ⅜♪ⱴfi◖♩כ⸗ꜞ╢╣↕ ↕╣≡™╕∆⁹◖ⱴfi♪│⁸◖ⱴfi♪ꜝ▬fi ⅝

─ adb.exe ┘ ⇔≢∆⁹Android Debug Bridge│⁸Android♦Ᵽ▬☻─ USB♪ꜝ▬Ᵽ╩ ⇔≡ Android OS⌐ ⇔╕∆⁹☻ⱴכ♩ⱨ◊fi─ USS♦Ᵽ♇◓⸗כ♪

╩ ⌐⇔≡⅔ↄ ⅜№╡╕∆⁹ 

꜠☻ⱳfi☻◖כ♪ 

Android Debug Bridge│☻ⱴכ♩ⱨ◊fi▪ⱪꜞ⌐◖ⱴfi♪╩ ⇔⁸Windows○Ɑ꜠כ♥▫fi◓◦☻♥ⱶ⌐ null⁸1 ⁸ ─ ≤⇔≡ ╩ ⇔╕∆⁹

NO RESPONSE│⁸Null╩ ⇔╕∆⁹ ⅎ┌⁸Android OS│Ᵽ♇◒Ⱳ♃fi◖ⱴfi♪─╟℮⌂ ─ adb◖ⱴfi♪⌐│ ⇔╕∑╪ adb shell input keyevent 4 

DEFAULT│⁸ 

Figure 11⌐ ∆╟℮⌐⁸╒≤╪≥─◖ⱴfi♪⌐ ∆╢ ╩ ⇔╕∆⁹ ◘Ⱪ☻♩ꜞfi◓ "com.ap"│⁸Android App⅜ ╩≥↓╢№≢☻כ♁─ ⇔╕∆⁹ 

Failure꜠☻ⱳfi☻◖⁸│♪כ◖ⱴfi♪⅜ ↕╣⌂⅛∫√↓≤╩ ⇔≡™╕∆⁹↓╣│ⱷ▬fi ⅜ ↕╣≡™⌂™≤⅝⌐ A2DP ╩ ∆╢◖ⱴfi♪╩

↑ ╢⌂≥⁸◖ⱴfi♪⅜◘ⱳכ♩↕╣≡™⌂™ ≢◖ⱴfi♪╩ ⇔√ ⌐ ⇔╕∆⁹╕√⁸◖ⱴfi♪ ╙≡∫╟⌐כꜝ◄─ ∆╢ ⅜№╡╕∆⁹ 

Response String Status 

Broadcasting: Intent { act=com.ap.CONTROL (has extras) }  

Broadcast completed: result=0  

App not active 

Broadcasting: Intent { act=com.ap.CONTROL (has extras) }  

Broadcast completed: result=0, data="Command not found"  

Failure 

Broadcasting: Intent { act=com.ap.CONTROL (has extras) }  

Broadcast completed: result= ī1 

Failure 

Broadcasting: Intent { act=com.ap.CONTROL (has extras) }  

Broadcast completed: result=1  
Success 

Broadcasting: Intent { act= com.ap.CONTROL (has extras) }  

Broadcast completed: result=4096  

Success 

 

FIGURE 11. DEFAULT ꜠☻ⱳfi☻◖כ♪ 
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Remote◖ⱴfi♪♥כⱩꜟ 

◖ⱴfi♪│ Action≢♁⁹∆╕╣↕♩כ Main⁸Analog⁸HFP⁸⅔╟┘ A2DP│⁸◖ⱴfi♪╩ ⌐∆╢√╘⌐ ∆╢ ─№╢▪ⱪꜞ ╩ ⇔╕∆⁹ 

SUCCESS꜠ ☻ⱳfi☻│⁸ ∆╢ ⅜ ↕╣√≤⅝⌐◖ⱴfi♪⅜ ↕╣√ ⌐─╖ ⇔╕∆⁹ 

Action Main Analog HFP A2DP adb Command adb Response 

Close the application ● ● ● ● adb shell am force - stop com.ap  NO RESPONSE 

Deactivate the application     adb shell pm clear com.ap  

Success if 
installed. 
FAILED if not 
installed. 

Disable Increment Filename 

mode  
● ● 

 
adb shell am broadcast - a com.ap.CONTROL - e increment_filename  false  DEFAULT 

Enable Increment Filename 

mode  
● ● 

 
adb shell am broadcast - a com.ap.CONTROL - e increment_filename  true  DEFAULT 

Get loopback buffer size 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e get loopback_buffer  DEFAULT 

Get loopback sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e get loopback_rate  DEFAULT 

Get record buffer size 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e get record_buffer  DEFAULT 

Get record sample rate 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e get record_rate  DEFAULT 

Install the application     

adb install <filename>  

 

Filenames with space characters must be quoted. 
Example:  

 

adb install "  C: \ Program Files (x86) \ Audio 

Precision \ APx500 Utilities \ Smartphone App 2.1 

\ AP_Smartphone_Audio_Test_v2.1.apk "  

 
 

If not already installed: 
3197 KB/s (491110 bytes in 0.150s)   

        pkg: /data/local/tmp/  

ap_smartphone_ audio_ t est_v2.1.apk  

Success  

 
If already installed:  
2397 KB/s (491110 bytes in 0.200s)  

        pkg: /data/local/tmp/  

ap_smartphone_ audio_ t est_v2.1.apk  

Failure [INSTALL_FAILED_ALREADY_EXISTS]  

Loopback in mono 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_channel  stereo  DEFAULT 

Loopback in stereo 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_channel mono  DEFAULT 

Open SCO 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e sco open  DEFAULT 

Open the A2DP screen ● 
   

adb shell am broadcast - a com.ap.CONTROL - e activity a2dp  

 

The Main screen must be displayed.  
Opens the device Bluetooth settings screen, then continues to run in the background while displaying the Bluetooth 
screen. Exit the Bluetooth screen with the Back button command. 

DEFAULT 

Open the Analog screen ● 
   

adb shell am broadcast - a com.ap.CONTROL - e activity analog  

 
The Main screen must be displayed.  

DEFAULT 
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Action Main Analog HFP A2DP adb Command adb Response 

Open the HFP screen ● 
   

adb shell am broadcast - a com.ap.CONTROL - e activity hfp  

 

The Main screen must be displayed.  
Opens the device Bluetooth settings screen, then continues to run in the background while displaying the Bluetooth 
screen. Exit the Bluetooth screen with the Back button command. 

DEFAULT 

Open the Main screen ● 
   

adb shell am start - n com.ap/ com.ap.activities.MainActivity  

 

Start the application with this command, then open a screen (A2DP, Analog, or HFP).  
Displays the Activate screen if the application is not already activated. 

Starting: Intent 
{ cmp=com.ap/.activities.MainActivity } 

Play last recording 
 

● ● ● adb shell am broadcast - a com.ap.CONTROL - e play last  DEFAULT 

Record in mono 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_channel mono  DEFAULT 

Record in stereo 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_channel  stereo  DEFAULT 

Restore default settings 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e settings default  DEFAULT 

Select the Back button ● ● ● ● adb shell input keyevent 4  NO RESPONSE 

Set loopback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_sink alarm  DEFAULT 

Set loopback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_sink dtmf  DEFAULT 

Set loopback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_sink music  DEFAULT 

Set loopback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_sink notification  DEFAULT 

Set loopback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_sink ring  DEFAULT 

Set loopback audio sink 
 

● 
  

adb  shell am broadcast - a com.ap.CONTROL - e loopback_sink system  DEFAULT 

Set loopback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_sink voice_call  DEFAULT 

Set loopback audio source 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_source default  DEFAULT 

Set loopback audio source 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_source mic  DEFAULT 

Set loopback audio source 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_source voice_call  DEFAULT 

Set loopback audio source 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_source 

voice_communication  
DEFAULT 

Set loopback audio source 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_source voice_downlink  DEFAULT 

Set loopback audio source 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_source voice_recognition  DEFAULT 

Set loopback audio source 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_source voice_uplink  DEFAULT 

Set loopback buffer size 
 

● 
  

adb  shell am broadcast - a com.ap.CONTROL -- ei loopback_buffer 768  DEFAULT 
Set loopback 

communication mode  
● 

  
adb shell am broadcast - a com.ap.CONTROL - e loopback_mode call  DEFAULT 

Set loopback 

communication mode  
● 

  
adb shell am broadcast - a com.ap.CONTROL - e loopback_mode communication  DEFAULT 

Set loopback 

communication mode  
● 

  
adb shell am broadcast - a com.ap.CONTROL - e loopback_mode normal  DEFAULT 
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Action Main Analog HFP A2DP adb Command adb Response 

Set loopback 

communication mode  
● 

  
adb shell am broadcast - a com.ap.CONTROL - e loopback_mode ringtone  DEFAULT 

Set loopback sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_rate 11025  DEFAULT 

Set loopback sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_rate 16000  DEFAULT 

Set loopback sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_rate 22050  DEFAULT 

Set loopback sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_rate 32000  DEFAULT 

Set loopback sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_rate 44100  DEFAULT 

Set loopback sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_rate 48000  DEFAULT 

Set loopback sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback_rate 8000  DEFAULT 

Set playback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_sink alarm  DEFAULT 

Set playback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_sink dtmf  DEFAULT 

Set playback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_sink music  DEFAULT 

Set playback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_sink notification  DEFAULT 

Set playback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_sink ring  DEFAULT 

Set playback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_sink system  DEFAULT 

Set playback audio sink 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_sink voice_call  DEFAULT 

Set playback filename 
 

● ● ● 

adb  shell am broadcast - a com.ap.CONTROL - e setPlayFile 

/sdcard/AudioPrecision/Record/testfile.wav  

 
File paths and names with space characters must be enclosed in quotes. 

DEFAULT 

Set record audio source 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record_source default  DEFAULT 

Set record audio source 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record_source mic  DEFAULT 

Set record audio source 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record_source voice_call  DEFAULT 

Set record audio source 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record_source voice_communication  DEFAULT 

Set record audio source 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record_source voice_downlink  DEFAULT 

Set record audio source 
 

● ● 
 

adb  shell am broadcast - a com.ap.CONTROL - e record_source voice_recognition  DEFAULT 

Set record audio source 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record_source voice_uplink  DEFAULT 

Set record buffer size 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL -- ei record_buffer 768  DEFAULT 
Set record communication 

mode  
● 

  
adb shell am broadcast - a com.ap.CONTROL - e record_mode call  DEFAULT 

Set record communication 

mode  
● 

  
adb shell am broadcast - a com.ap.CONTROL - e record_mode communication  DEFAULT 

Set record communication 

mode  
● 

  
adb shell am broadcast - a com.ap.CONTROL - e record_mode normal  DEFAULT 

Set record communication 

mode  
● 

  
adb shell am broadcast - a com.ap.CONTROL - e record_mode ringtone  DEFAULT 
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Action Main Analog HFP A2DP adb Command adb Response 

Set record filename 
 

● ● 
 

adb  shell am broadcast - a com.ap.CONTROL - e setRecordFile 

/sdcard/AudioPrecision/Record/testfile.wav  

 
File paths and names with space characters must be enclosed in quotes. 

DEFAULT 

Set record sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_rate 11025  DEFAULT 

Set record sample rate 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record_rate 16000  DEFAULT 

Set record sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_rate 22050  DEFAULT 

Set record sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_rate 32000  DEFAULT 

Set record sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_rate 44100  DEFAULT 

Set record sample rate 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e record_rate  48000  DEFAULT 

Set record sample rate 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record_rate 8000  DEFAULT 

Start loopback 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback start  DEFAULT 

Start playback 
 

● ● ● adb shell am broadcast - a com.ap.CONTROL - e play start  DEFAULT 

Start record 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record start  DEFAULT 

Stop loopback 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e loopback stop  DEFAULT 

Stop playback 
 

● ● ● adb shell am broadcast - a com.ap.CONTROL - e play stop  DEFAULT 

Stop record 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record stop  DEFAULT 

Toggle playback 
 

● ● ● adb shell am broadcast - a com.ap.CONTROL - e play toggle  DEFAULT 

Toggle record 
 

● ● 
 

adb shell am broadcast - a com.ap.CONTROL - e record toggle  DEFAULT 

Toggle speaker phone 
 

● 
  

adb shell am broadcast - a com.ap.CONTROL - e speaker toggle  DEFAULT 
Volume Down (decrement 1 

click)  
● 

 
● adb shell am broadcast - a com.ap.CONTROL - e volume down  DEFAULT 

Volume Maximum 
 

● 
 

● adb shell am broadcast - a com.ap.CONTROL - e volume max  DEFAULT 

Volume Minimum 
 

● 
 

● adb shell am broadcast - a com.ap.CONTROL - e volume min  DEFAULT 
Volume Up (increment 1 

click)  
● 

 
● adb shell am broadcast - a com.ap.CONTROL - e volume up  DEFAULT 
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APxⱪ꜡☺▼◒♩⌐╟╢☻ⱴכ♩ⱨ◊fi♥☻♩ 

♥◒♬◌ꜟⱡכ♩≢│ Android♦Ᵽ▬☻─▪♫꜡◓⅔╟┘ Bluetooth Ɽ☻╩♥☻♩∆╢√╘─ APx v4.2ⱪ꜡☺▼◒♩ⱨ□▬ꜟ⅜

↕╣╕∆⁹ⱪ꜡☺▼◒♩ⱨ□▬ꜟ│⁸AP☻ⱴכ♩ⱨ◊fi○כ♦▫○♥☻♩▪ⱪꜞ◔כ◦ꜛfiⱤ♇◔כ☺─ ≤⇔≡ PC⌐▬fi☻

⁸╣↕ꜟכ♩ │ ─♦▫꜠◒♩ꜞ⌐ ↕╣╕∆⁹ ↕╣√ⱪ꜡☺▼◒♩╩ ∆╢↓≤╩ ⇔╕∆⁹ 

ⱴ♬ꜙ▪ꜟⱪ꜡☺▼◒♩│ adb≢ ↕╣≡™╕∑╪⁹↓╣╠─ⱪ꜡☺▼◒♩│⁸☻ⱴכ♩ⱨ◊fi─▪ⱪꜞⱷ♬ꜙכ─ ≤

♥☻♩╩ ↕∑╢√╘─○Ɑ꜠כ♃ⱪ꜡fiⱪ♩╩ ⇔╕∆⁹ ⱨ□▬ꜟ─ / ≤ / ⌐ ∆╢ⱪ꜡fiⱪ♩⌐ ∫≡⁸

APX ≤─ ╩ ⇔╕∆⁹ 

Android│⁸Media Transfer Protocol MTP ╩ ⇔≡Windows PC≤USB ⇔╕∆⁹Android♦Ᵽ▬☻⅜Windows PC⌐USB ↕╣≡™╢

≢ⱨ□▬ꜟ⅜Androidⱨ□▬ꜟ◦☻♥ⱶ⌐ ⅝ ╕╣╢≤⅝⁸Windows◄◒☻ⱪ꜡כꜝ ≢ⱨ□▬ꜟ⅜ ↕╣╕∆⁹⇔⅛⇔⁸Android─Ᵽ◓⌐

╟╡⁸Android♦Ᵽ▬☻⌐ ↕╣√ ⇔™ⱨ□▬ꜟ │⁸Windows◄◒☻ⱪ꜡כꜝ ≢ ↕╣╕∑╪⁹↓─ ⁸Android♦Ᵽ▬☻╩

∆╢ ⅜№╡╕∆⁹Windows◄◒☻ⱪ꜡כꜝ╩ ⇔≡↓╣╠─ⱨ□▬ꜟ⌐▪◒☿☻⇔⁸Windows PC⌐◖Ⱨ⁹∆╕⅝≢⅜≥↓╢∆כ  

C:\ Users\ username\ Documents\  

 Audio Precision\  

  Smartphone App\  

   APX Analog Project Files\  

    Analog Headphone Jack, Automated.approjx 

    Analog Headphone Jack, Manual.approjx 

    Analog Jack Input to Output Loopback, Automated.approjx 

    Analog Microphone Jack, Automated.approjx 

    Analog Microphone Jack, Manual.approjx 

    Analog Microphone Jack, Loopback Find Max Input, Automated.approjx 

   APX Bluetooth A2DP Project Files\  

    Bluetooth A2DP, Automated.approjx 

    Bluetooth A2DP, Manual.approjx 

   APX Bluetooth HFP Project Files\  

    Bluetooth HFP Narrowband Downlink, Automated.approjx 

    Bluetooth HFP Narrowband Downlink, Manual.approjx 

    Bluetooth HFP Narrowband Uplink, Automated.approjx 

    Bluetooth HFP Narrowband Uplink, Manual.approjx 

    Bluetooth HFP Wideband Downlink, Automated.approjx 

    Bluetooth HFP Wideband Downlink, Manual.approjx 

    Bluetooth HFP Wideband Uplink, Automated.approjx 

    Bluetooth HFP Wideband Uplink, Manual.approjx 

 

ⱪ꜡☺▼◒♩─ │ ─ ╩↔ ↕™⁹  

APx Project Files (adb AUTOMATED) Description 

Analog Headphone Jack, Automated.approjx 16ⱦ♇♩,44.1 kHz≤ 24ⱦ♇♩,48 kHz≢◄fi◖כ○√╣↕♪כ♦▫○♥☻♩ⱨ

□▬ꜟ╩ ∆╢♦Ᵽ▬☻─Ⱬ♇♪ⱨ◊fi☺ꜗ♇◒ Ɽⱨ◊כⱴfi☻╩

⇔╕∆⁹ 

♦Ᵽ▬☻ ─ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢⌐│⁸

adb.exe⅜ ≢∆⁹ 

Level, THD+N, THD, Noise, Distortion Product Ratio, Dynamic 

Range, Frequency Response, THD+N & THD vs Frequency, THD+N & THD & 

Level versus Level, Crosstalk, Multitone Measurements (Total Distortion, 

Total Level, Noise, SNR, Frequency Response, Crosstalk, Inter-channel 

Phase, DC Offset, FFT Spectrum). 
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APx Project Files (adb AUTOMATED) Description 

Analog Jack Input to Output Loopback, 

Automated.approjx 
ⱴ▬◒☺ꜗ♇◒ ≤Ⱬ♇♪ⱨ◊fi☺ꜗ♇◒ ─ ◒♇ⱪⱣכꜟ◓꜡♫▪─

Ɽ☻─○כ♦▫○Ɽⱨ◊כⱴfi☻╩ ⇔╕∆⁹ 

Android♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢

⌐│⁸adb.exe⅜ ≢∆⁹ 

Reference Level for 1% THD+N distortion at the output 

(microphone maximum input level at clipping), Stepped Level Sweep, Level 

and Gain, THD+N, Continuous Sweep, Frequency, Signal Analyzer (1 kHz 

sine wave spectra), Measurement Recorder, Multitone Analyzer, Stepped 

Frequency Sweep. 

Analog Microphone Jack, Loopback Find Max 

Input, Automated.approjx 

 

 

♦Ᵽ▬☻─ⱴ▬◒ ☺ꜗ♇◒┼─ ╩ ∆╢√╘─ ╩

⇔⁸∕─ ○▫♦כ○─ ♥☻♩⌐ ⌂ⱴ▬◒ ꜠ⱬꜟ╩ ⇔╕∆⁹

♥☻♩│ 8kHz≤ 48kHz≢ ↕╣√ ≢ ↕╣╕∆⁹↓─ⱪ꜡☺▼◒♩

≢│⁸ⱴ▬◒ ─ ꜠ⱬꜟ⅜ Ⱬ♇♪ⱨ◊fi☺ꜗ♇◒ ≢│⌂ↄ

≢─◒ꜞ♇Ⱨfi◓─ ⌐⌂╢↓≤╩ ⇔≡™╕∆⁹ 

Android♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢

⌐│⁸adb.exe⅜ ≢∆⁹ 

Level and Gain, Stepped Level Sweep, THD+N, Signal Analyzer, 

Multitone Analyzer. 

Analog Microphone Jack, Wideband and 

Narrowband, Automated.approjx 

 

 

▪♫꜡◓ ─☻כ♁ ≤⁸ ↕╣√ⱨ□▬ꜟ╩ ∆╢↓≤⌐╟∫≡⁸

♦Ᵽ▬☻─ⱴ▬◒☺ꜗ♇◒ ╩ ⇔╕∆⁹ ♥☻♩│ 8kHz≤ 48kHz≢

↕╣√ ≢ ↕╣╕∆⁹ 

1 ─ THD + N─ ╖╩ ⅝ ↓∆ ─ⱴ▬◒ ꜠ⱬꜟ╩ dBrGꜞⱨ□꜠fi

☻꜠ⱬꜟ≤⇔≡ ∆╢ ⅜№╡╕∆⁹₈Analog Microphone Jack, Loopback 

Find Max Input, Automated.approjx₉ⱪ꜡☺▼◒♩╩ ⇔≡⁸↓─ dBrG꜠ⱬꜟ

╩ ⇔╕∆⁹ 

Android♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢

⌐│⁸adb.exe⅜ ≢∆⁹ 

Level, THD+N, THD, Noise, Distortion Product Ratio, Frequency, 

Stepped Frequency Sweep (Frequency Response, THD+N & THD versus 

Frequency), Dynamic Range, Multitone Measurements (Total Distortion, 

Total Level, Noise, SNR, Frequency Response, DC Offset, FFT Spectrum). 

Bluetooth A2DP, Automated.approjx 

 

44.1 kHz & 48 kHz Sample Rates 

A2DP♁כ☻ ⅛╠ APx○כ♦▫○▪♫ꜝ▬◙ A2DP Sink ┼─

Bluetooth A2DP♄►fiꜞfi◒─○כ♦▫○ ╩ ⇔╕∆⁹ APx○כ♦▫

≢☻▬Ᵽ♦⁸│◙▬ꜝ♫▪ה○ ♩☻♥ה○▫♦כ○√╣↕ ╩ ⇔≡

⇔╕∆⁹ 

Android♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢

⌐│⁸adb.exe⅜ ≢∆ 

Measurement Recorder Dropouts (Level, THD+N, Frequency and 

Phase versus time), Level, THD+N, THD, Noise, Distortion Product Ratio, 

Signal Analyzer (Spectrum and Waveform), Stepped Frequency Sweep 

(Frequency Response, THD+N & THD versus Frequency), THD+N & THD & 

Level versus Level. 
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APx Project Files (adb AUTOMATED) Description 

Bluetooth HFP Narrowband Downlink, 

Automated.approjx 

 

8 kHz Sample Rate 

8 kHz─◘fiⱪꜟ꜠כ♩≢ ♪Ᵽfiכ꜡♫╢∆ CVSD◖כ♦♇◒╩ ⇔≡⁸

Android♦Ᵽ▬☻ │√╕▬▼►♩כ◕○▫♦כ○ AG ⅛╠ APx○כ♦▫○▪

♫ꜝ▬◙ HF♦Ᵽ▬☻ ┼─ Bluetooth HFP♄►fiꜞfi◒─○כ♦▫○ ╩

⇔╕∆⁹ APx○⁸│◙▬ꜝ♫▪ה○▫♦כ♦Ᵽ▬☻≢ ▫♦כ○√╣↕

♩☻♥ה○ ╩ ⇔≡ ⇔╕∆⁹ 

Android♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢

⌐│⁸adb.exe⅜ ≢∆ 

Measurement Recorder Dropouts (Level, THD+N, THD, SINAD, 

and Frequency versus time), Level, SINAD, THD+N, THD, Noise, Distortion 

Product Ratio, Signal Analyzer (Spectrum and Waveform), Stepped 

Frequency Sweep (Frequency Response, SINAD, THD+N, and THD versus 

Frequency, THD+N & THD & Level versus Level, PESQ and POLQA scores 

(Female Voice and Male Voice MOS, PESQ, POLQA, MOS vs. Time, Acquired 

Waveform and Reference Waveform). 

Bluetooth HFP Wideband Downlink, 

Automated.approjx 

 

16 kHz Sample Rate 

⸗Ᵽ▬ꜟ♦Ᵽ▬☻ Audio Gateway⁸╕√│ AG ⅛╠ APx○כ♦▫○▪♫ꜝ▬◙

HF♦Ᵽ▬☻ ┼─ Bluetooth HFP mSBC꞉▬♪Ᵽfi♪ ♄►fiꜞfi◒─

○▫♦כ○ ╩ ⇔╕∆⁹ APx○⁸│◙▬ꜝ♫▪ה○▫♦כ♦Ᵽ▬☻≢

♩☻♥ה○▫♦כ○√╣↕ ╩ ⇔≡ ⇔╕∆⁹APx▪♫ꜝ▬◙│⁸꞉

▬♪Ᵽfi♪ Bluetooth○ⱪ◦ꜛfi╩ ⇔≡ ∆╢ ⅜№╡╕∆⁹♥☻♩

│⁸16kHz─◘fiⱪꜞfi◓꜠כ♩≢ ↕╣≡™╕∆⁹ 

Android♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢

⌐│⁸adb.exe⅜ ≢∆ 

Measurement Recorder Dropouts (Level, THD+N, THD, SINAD, 

and Frequency versus time), Level, SINAD, THD+N, THD, Noise, Distortion 

Product Ratio, Signal Analyzer (Spectrum and Waveform), Stepped 

Frequency Sweep (Frequency Response, SINAD, THD+N, and THD versus 

Frequency, THD+N & THD & Level versus Level, PESQ and POLQA scores 

(Female Voice and Male Voice MOS, PESQ, POLQA, MOS vs. Time, Acquired 

Waveform and Reference Waveform). 

Bluetooth HFP Narrowband Uplink, 

Automated.approjx 

 

8 kHz Sample Rate 

8 kHz─◘fiⱪꜟ꜠כ♩≢ ♪Ᵽfiכ꜡♫╢∆ CVSD◖כ♦♇◒╩ ⇔≡⁸

APx○כ♦▫○▪♫ꜝ▬◙ HF♦Ᵽ▬☻ ⅛╠ Android♦Ᵽ▬☻ ◕○▫♦כ○

│√╕⁸▬▼►♩כ AG ┼─ Bluetooth HFP▪♇ⱪꜞfi◒─○כ♦▫○ ╩

⇔╕∆⁹ APx○⁸│◙▬ꜝ♫▪○▫♦כ ↕╣√ⱨ□▬ꜟ╩ PC⌐♄►fi

≡⇔♪כ꜡ ⇔╕∆⁹ 

Android♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢

⌐│⁸adb.exe⅜ ≢∆ 

Measurement Recorder Dropouts (Level, THD+N, THD, SINAD, 

and Frequency versus time), Level, SINAD, THD+N, THD, Noise, Distortion 

Product Ratio, Signal Analyzer (Spectrum and Waveform), Stepped 

Frequency Sweep (Frequency Response, SINAD, THD+N, and THD versus 

Frequency, THD+N & THD & Level versus Level, PESQ and POLQA scores 

(Female Voice and Male Voice MOS, PESQ, POLQA, MOS vs. Time, Acquired 

Waveform and Reference Waveform). 
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APx Project Files (adb AUTOMATED) Description 

Bluetooth HFP Wideband Uplink, 

Automated.approjx 

 

16 kHz Sample Rate 

16 kHz─◘fiⱪꜟ꜠כ♩≢ ∆╢ mSBC ꞉▬♪Ᵽfi♪ ╩◒♇♦כ◖

⇔≡⁸APx○כ♦▫○▪♫ꜝ▬◙ HF♦Ᵽ▬☻ ⅛╠ Android♦Ᵽ▬☻ ○

│√╕⁸▬▼►♩כ◕○▫♦כ AG ┼─ Bluetooth HFP▪♇ⱪꜞfi◒─○כ♦

▫○ ╩ ⇔╕∆⁹ APx○⁸│◙▬ꜝ♫▪○▫♦כ ↕╣√ⱨ□▬ꜟ╩

PC⌐♄►fi꜡כ♪⇔≡ ⇔╕∆⁹ 

Android♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢

⌐│⁸adb.exe⅜ ≢∆ 

Measurement Recorder Dropouts (Level, THD+N, THD, SINAD, 

and Frequency versus time), Level, SINAD, THD+N, THD, Noise, Distortion 

Product Ratio, Signal Analyzer (Spectrum and Waveform), Stepped 

Frequency Sweep (Frequency Response, SINAD, THD+N, and THD versus 

Frequency, THD+N & THD & Level versus Level, PESQ and POLQA scores 

(Female Voice and Male Voice MOS, PESQ, POLQA, MOS vs. Time, Acquired 

Waveform and Reference Waveform). 

 

APx Project Files (MANUAL DOWNLOAD) Description 

Analog Headphone Jack, Manual.approjx ↓─ⱪ꜡☺▼◒♩│⁸○כ♦▫○♥☻♩ⱨ□▬ꜟ╩ ∆╢♦Ᵽ▬☻─Ⱬ♇♪

ⱨ◊fi☺ꜗ♇◒ Ɽⱨ◊כⱴfi☻╩ ⇔╕∆⁹ 

♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢ ⅜№╡

╕∆⁹ 

Level, THD+N, THD, Noise, Distortion Product Ratio, Dynamic 

Range, Signal Analyzer, Stepped Frequency Sweep (Frequency Response, 

THD+N & THD versus Frequency), THD+N & THD & Level versus Level, 

Crosstalk, Multitone Measurements (Total Distortion, Total Level, Noise, 

SNR, Frequency Response, Crosstalk, Inter-channel Phase, DC Offset, FFT 

Spectrum). 

Analog Microphone Jack, Narrowband, 

Manual.approjx 

 

 

▪♫꜡◓ ╩ ⇔⁸8kHz─◘fiⱪꜞfi◓꜠כ♩≢ ↕╣√ⱨ□▬ꜟ╩

∆╢↓≤⌐╟∫≡⁸⸗Ᵽ▬ꜟ♦Ᵽ▬☻─ⱴ▬◒☺ꜗ♇◒ ╩ ⇔╕∆⁹ 

♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢ ⅜№╡

╕∆⁹♦Ᵽ▬☻ⱨ◊ꜟ♄₈/ sdcard/AudioPrecision/Record/₉⅛╠⁸♦ⱨ◊ꜟ♩

─ PCⱨ◊ꜟ♄₈C \ Users\ username\ Documents\ Audio Precision\ Smartphone 

App\ Recorded\₉⌐ ↕╣√ⱨ□▬ꜟ╩◖Ⱨכ∆╢╟℮ ⅜ ↕╣╕∆⁹ 

1 ─ THD + N─ ╖╩ ⅝ ↓∆ ─ⱴ▬◒ ꜠ⱬꜟ╩ dBrGꜞⱨ□꜠fi

☻꜠ⱬꜟ≤⇔≡ ∆╢ ⅜№╡╕∆⁹₈Analog Microphone Jack, Loopback 

Find Max Input, Automated.approjx₉ⱪ꜡☺▼◒♩╩ ⇔≡⁸↓─ dBrG꜠ⱬꜟ

╩ ⇔╕∆⁹ 

Level, THD+N, THD, Noise, Distortion Product Ratio, Dynamic 

Range, Stepped Frequency Sweep (Frequency Response, THD+N & THD 

versus Frequency), THD+N & THD & Level versus Level, Signal Analyzer 

(Spectrum and Waveform), Multitone Measurements (Total Distortion, Total 

Level, Noise, SNR, Frequency Response, DC Offset, FFT Spectrum). 
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APx Project Files (MANUAL DOWNLOAD) Description 

Bluetooth A2DP, Manual.approjx 

 

44.1 kHz & 48 kHz Sample Rates 

A2DP♁כ☻ ⅛╠ APx○כ♦▫○▪♫ꜝ▬◙ A2DP Sink ┼─

Bluetooth A2DP♄►fiꜞfi◒─○כ♦▫○ ╩ ⇔╕∆⁹ APx○כ♦▫

≢☻▬Ᵽ♦⁸│◙▬ꜝ♫▪ה○ ♩☻♥ה○▫♦כ○√╣↕ ╩ ⇔≡

⇔╕∆⁹ 

♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢ ⅜№╡

╕∆⁹ 

Measurement Recorder Dropouts (Level, THD+N, Frequency and 

Phase versus time), Level, THD+N, THD, Noise, Distortion Product Ratio, 

Signal Analyzer (Spectrum and Waveform), Stepped Frequency Sweep 

(Frequency Response, THD+N & THD versus Frequency), THD+N & THD & 

Level versus Level. 

Bluetooth HFP Narrowband Downlink, 

Manual.approjx 

 

8 kHz Sample Rate 

8 kHz─◘fiⱪꜟ꜠כ♩≢ ♪Ᵽfiכ꜡♫╢∆ CVSD◖כ♦♇◒╩ ⇔≡⁸

Android♦Ᵽ▬☻ │√╕▬▼►♩כ◕○▫♦כ○ AG ⅛╠ APx○כ♦▫○▪

♫ꜝ▬◙ HF♦Ᵽ▬☻ ┼─ Bluetooth HFP♄►fiꜞfi◒─○כ♦▫○ ╩

⇔╕∆⁹ APx○⁸│◙▬ꜝ♫▪ה○▫♦כ♦Ᵽ▬☻≢ ▫♦כ○√╣↕

♩☻♥ה○ ╩ ⇔≡ ⇔╕∆⁹ 

♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢ ⅜№╡

╕∆⁹ 

Measurement Recorder Dropouts (Level, THD+N, THD, SINAD, 

and Frequency versus time), Level, SINAD, THD+N, THD, Noise, Distortion 

Product Ratio, Signal Analyzer (Spectrum and Waveform), Stepped 

Frequency Sweep (Frequency Response, SINAD, THD+N, and THD versus 

Frequency, THD+N & THD & Level versus Level, PESQ and POLQA scores 

(Female Voice and Male Voice MOS, PESQ, POLQA, MOS vs. Time, Acquired 

Waveform and Reference Waveform). 

Bluetooth HFP Wideband Downlink, 

Manual.approjx 

 

16 kHz Sample Rate 

⸗Ᵽ▬ꜟ♦Ᵽ▬☻ Audio Gateway⁸╕√│ AG ⅛╠ APx○כ♦▫○▪♫ꜝ▬◙

HF♦Ᵽ▬☻ ┼─ Bluetooth HFP mSBC꞉▬♪Ᵽfi♪ ♄►fiꜞfi◒─

○▫♦כ○ ╩ ⇔╕∆⁹ APx○⁸│◙▬ꜝ♫▪ה○▫♦כ♦Ᵽ▬☻≢

♩☻♥ה○▫♦כ○√╣↕ ╩ ⇔≡ ⇔╕∆⁹ APx▪♫ꜝ▬◙│⁸

꞉▬♪Ᵽfi♪ Bluetooth○ⱪ◦ꜛfi╩ ⇔≡ ∆╢ ⅜№╡╕∆⁹

│⁸16kHz─◘fiⱪꜞfi◓꜠כ♩≢ ↕╣╕∆⁹ 

♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢ ⅜№╡

╕∆⁹ 

Measurement Recorder Dropouts (Level, THD+N, THD, SINAD, 

and Frequency versus time), Level, SINAD, THD+N, THD, Noise, Distortion 

Product Ratio, Signal Analyzer (Spectrum and Waveform), Stepped 

Frequency Sweep (Frequency Response, SINAD, THD+N, and THD versus 

Frequency, THD+N & THD & Level versus Level, PESQ and POLQA scores 

(Female Voice and Male Voice MOS, PESQ, POLQA, MOS vs. Time, Acquired 

Waveform and Reference Waveform). 
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APx Project Files (MANUAL DOWNLOAD) Description 

Bluetooth HFP Narrowband Uplink, 

Manual.approjx 

 

8 kHz Sample Rate 

8 kHz─◘fiⱪꜟ꜠כ♩≢ ♪Ᵽfiכ꜡♫╢∆ CVSD◖כ♦♇◒╩ ⇔≡⁸

APx○כ♦▫○▪♫ꜝ▬◙ HF♦Ᵽ▬☻ ⅛╠ Android♦Ᵽ▬☻ ◕○▫♦כ○

│√╕⁸▬▼►♩כ AG ┼─ Bluetooth HFP▪♇ⱪꜞfi◒─○כ♦▫○ ╩

⇔╕∆⁹ APx○⁸│◙▬ꜝ♫▪○▫♦כ ↕╣√ⱨ□▬ꜟ╩ PC⌐♄►fi

≡⇔♪כ꜡ ⇔╕∆⁹ 

♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢ ⅜№╡

╕∆⁹♦Ᵽ▬☻ⱨ◊ꜟ♄₈/ sdcard/AudioPrecision/Record/₉⅛╠⁸♦ⱨ◊ꜟ♩

─ PCⱨ◊ꜟ♄₈C \ Users\ username\ Documents\ Audio Precision\ Smartphone 

App\ Recorded\₉⌐ ↕╣√ⱨ□▬ꜟ╩◖Ⱨכ∆╢╟℮ ⅜ ↕╣╕∆⁹ 

Measurement Recorder Dropouts (Level, THD+N, THD, SINAD, 

and Frequency versus time), Level, SINAD, THD+N, THD, Noise, Distortion 

Product Ratio, Signal Analyzer (Spectrum and Waveform), Stepped 

Frequency Sweep (Frequency Response, SINAD, THD+N, and THD versus 

Frequency, THD+N & THD & Level versus Level, PESQ and POLQA scores 

(Female Voice and Male Voice MOS, PESQ, POLQA, MOS vs. Time, Acquired 

Waveform and Reference Waveform). 

Bluetooth HFP Wideband Uplink, 

Manual.approjx 

 

16 kHz Sample Rate 

16 kHz─◘fiⱪꜟ꜠כ♩≢ ∆╢ mSBC ꞉▬♪Ᵽfi♪ ╩◒♇♦כ◖

⇔≡⁸APx○כ♦▫○▪♫ꜝ▬◙ HF♦Ᵽ▬☻ ⅛╠ Android♦Ᵽ▬☻ ○

│√╕⁸▬▼►♩כ◕○▫♦כ AG ┼─ Bluetooth HFP▪♇ⱪꜞfi◒─○כ♦

▫○ ╩ ⇔╕∆⁹ APx○⁸│◙▬ꜝ♫▪○▫♦כ ↕╣√ⱨ□▬ꜟ╩

PC⌐♄►fi꜡כ♪⇔≡ ⇔╕∆⁹ 

♦Ᵽ▬☻ ≢ AP Smartphone Audio Test▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢ ⅜№╡

╕∆⁹♦Ᵽ▬☻ⱨ◊ꜟ♄₈/ sdcard/AudioPrecision/Record/₉⅛╠⁸♦ⱨ◊ꜟ♩

─ PCⱨ◊ꜟ♄₈C \ Users\ username\ Documents\ Audio Precision\ Smartphone 

App\ Recorded\₉⌐ ↕╣√ⱨ□▬ꜟ╩◖Ⱨכ∆╢╟℮ ⅜ ↕╣╕∆⁹ 

Measurement Recorder Dropouts (Level, THD+N, THD, SINAD, 

and Frequency versus time), Level, SINAD, THD+N, THD, Noise, Distortion 

Product Ratio, Signal Analyzer (Spectrum and Waveform), Stepped 

Frequency Sweep (Frequency Response, SINAD, THD+N, and THD versus 

Frequency, THD+N & THD & Level versus Level, PESQ and POLQA scores 

(Female Voice and Male Voice MOS, PESQ, POLQA, MOS vs. Time, Acquired 

Waveform and Reference Waveform). 
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☻ⱴכ♩ⱨ◊fi○כ♦▫○♥☻♩  

♦Ᵽ▬☻─♄►fiꜞfi◒ ♥☻♩ ♩☻♥○▫♦כ○─ │⁸8 kHz⁸16 kHz⁸44.1 kHz⁸⅔╟┘ 48 kHz─ 4≈─◘fiⱪꜟ꜠

≢♩כ ↕╣╕∆⁹ⱨ□▬ꜟ│ 16bit╙⇔ↄ│ 24bit─ꜞ♬▪ PCM≢◄fi◖⁹∆╕™≡╣↕♪כ ♥◒♬◌ꜟⱡכ♩≢ ↕╣≡™

╢ⱴ♬ꜙ▪ꜟ APxⱪ꜡☺▼◒♩ⱨ□▬ꜟ│⁸AP☻ⱴכ♩ⱨ◊fi○כ♦▫○♥☻♩▪ⱪꜞ╩ ⇔≡⁸↓╣╠─ⱨ□▬ꜟ╩♦Ᵽ▬☻

≢ⱴ♬ꜙ▪ꜟ≢ ∆╢√╘─ⱪ꜡fiⱪ♩╩ ⇔╕∆⁹  

 Level 

dBFS 

( ) ♥☻♩ⱨ□▬ꜟ 

HFP ♄►fiꜞfi◒♥☻♩@8 kHz◘fiⱪꜞfi◓꜠כ♩ (16 bit, Mono). 

1 kHz ◘▬fi  −20 10 −20_Ref_1k_8k.wav 

400 Hz ◘▬fi  

 

−6 180 −6_Ref_400_180S_8k.wav 

−12 180 −12_Ref_400_180S_8k.wav 

−20 9 −20_Ref_400_8k.wav 

−20 180 −20_Ref_400_180S_8k.wav 

1kHz 5 ─◘▬fi Ɽ▬꜡♇♩♩כfi≢ ╕╡⁸

20Hz⅛╠ 317Hz╕≢─ 3 ─ Ⱪכ♃◒○3 ☻♥♇

ⱪ⁸ ™≡ 3557Hz╕≢─ Ⱪכ♃◒○6 ☻♥♇ⱪ

⅛╠⌂╢◘▬fi fiכ♩45 ☻♥♇ⱪ ☻▬

ⱪ⁹ ☻♥♇ⱪכ ⱪכ▫►☻ ↑ 

−20 140 −20_FreqSwp_45_20−3557_8k.wav 

5 -20dBFS 1kHz Ɽ▬꜡♇♩♩כfi≢ ╕

╡⁸0dBFS₩-90dBFS─ ⅜ ∆╢ 400Hz◘▬fi

─ 3 ⌐ ™≡ 7 ─ ⅜ ⅝⁸ ⌂◘

▬fi ▫♥ꜞ▪♬ꜞⱪ⁹ ◕▬fiכ▬☻ ↑ 

Variable 69 LevelSwp_8k.wav 

PESQ─ MOS  ─ 3ⱨ꜠כ☼   0 8.858 0_PESQ_F1S1_8k.wav 

PESQ─ MOS  ─ 3ⱨ꜠כ☼   0 8.057 0_PESQ_M1S1_8k.wav 

PESQ─ MOS  ─ 3ⱨ꜠כ☼   −6 8.858 −6_PESQ_F1S1_8k.wav 

PESQ─ MOS  ─ 3ⱨ꜠כ☼   −6 8.057 −6_PESQ_M1S1_8k.wav 

POLQA─ MOS  ─ 2ⱨ꜠כ☼   0 9.000 0_POLQA_F1S4_8k.wav 

POLQA─ MOS  ─ 2ⱨ꜠כ☼   0 9.000 0_POLQA_M1S2_8k.wav 
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 Level 

dBFS 
( ) ♥☻♩ⱨ□▬ꜟ 

HFP ♄►fiꜞfi◒♥☻♩@16 kHz◘fiⱪꜞfi◓꜠כ♩ (16 bit, Mono). 

1 kHz ◘▬fi  0 30 0_Ref_1k_16k.wav 

−6 30 −6_Ref_1k_16k.wav 

−20 30 −20_Ref_1k_16k.wav 

400 Hz ◘▬fi  0 180 0_Ref_400_180S_16k.wav 

−6 180 −6_Ref_400_180S_16k.wav 

−12 180 −12_Ref_400_180S_16k.wav 

−20 29.998 −20_Ref_400_16k.wav 

−20 180 −20_Ref_400_180S_16k.wav 

997Hz 5 ─◘▬fi Ɽ▬꜡♇♩♩כfi≢ ╕╡⁸

20Hz⅛╠ 6300Hz╕≢─ 3 ─ Ⱪכ♃◒○3 ☻♥

♇ⱪ⁸ ™≡ 7500Hz╕≢─ Ⱪכ♃◒○6 ☻♥♇

ⱪ╩ ╗◘▬fi fiכ♩28 ☻♥♇ⱪ ☻▬

ⱪ⁹ ☻♥♇ⱪכ ⱪכ▫►☻ ↑ 

0 89 0_FreqSwp_28_20−7500_16k.wav 

−20 89 −20_FreqSwp_28_20−7500_16k.wav 

5 -20dBFS 1kHz Ɽ▬꜡♇♩♩כfi≢ ╕

╡⁸0dBFS₩-90dBFS─ ⅜ ∆╢ 400Hz ─

3 ⌐ ™≡ 7 ─ ⅜ ⅝⁸ ⌂

▫♥ꜞ▪♬ꜞⱪ⁹ ◕▬fiכ▬☻ ─ ⁹ 

Variable 69 LevelSwp16k.wav 

PESQ─ MOS  ─ 3ⱨ꜠כ☼  0 8.858 0_PESQ_F1S1_16k.wav 

PESQ─ MOS  ─ 3ⱨ꜠כ☼  0 8.056 0_PESQ_M1S1_16k.wav 

PESQ─ MOS  ─ 3ⱨ꜠כ☼   −6 8.858 −6_PESQ_F1S1_16k.wav 

PESQ─ MOS  ─ 3ⱨ꜠כ☼   −6 8.056 −6_PESQ_M1S1_16k.wav 

POLQA─MOS  ─ 2ⱨ꜠כ☼   0 8.000 0_POLQA_F1S4_16k.wav 

POLQA─MOS  ─ 2ⱨ꜠כ☼   0 8.000 0_POLQA_M1S2_16k.wav 
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 Level 

dBFS 
( ) ♥☻♩ⱨ□▬ꜟ 

▪♫꜡◓ ┘ A2DP♥☻♩@44.1 kHz◘fiⱪꜞfi◓꜠כ♩ (16 bit). 

L♅ꜗfiⱠꜟ 0dBFS 10kHz◘▬fi       

R♅ꜗfiⱠꜟ  

0 30 0_Crosstalk_Left_Only_10kHz_44k.wav 

L♅ꜗfiⱠꜟ               

R♅ꜗfiⱠꜟ 0dBFS 10kHz◘▬fi  

0 30 0_Crosstalk_Right_Only_10kHz_44k.wav 

997 Hz◘▬fi  

 

0 30 0_Ref_997_44k.wav 

−20 30 −20_Ref_997_44k.wav 

−20 180 −20_Ref_997_180S_44k.wav 

3 ─ 997Hz◘▬fi Ɽ▬꜡♇♩♩כfi≢ ╕

╡⁸20Hz⅛╠ 20kHz╕≢─ 3 ─ Ⱪכ♃◒○3

☻♥♇ⱪ⅛╠⌂╢◘▬fi fiכ♩31 ☻

♥♇ⱪ ⱪ⁹☻♥♇ⱪכ▫►☻ ☻►

ⱪכ▫ ↑ 

0 96 0_FreqSwp_31_20−20k_44k.wav 

−1 96 −1_FreqSwp_31_20−20k_44k.wav 

−3 96 −3_FreqSwp_31_20−20k_44k.wav 

−6 96 −6_FreqSwp_31_20−20k_44k.wav 

−20 96 −20_FreqSwp_31_20−20k_44k.wav 

5 ─ 997Hz─◘▬fi Ɽ▬꜡♇♩♩כfi≢

╕╡⁸20Hz⅛╠ 20kHz╕≢─ 3 ─ 1/6 ○◒♃

Ⱪכ ☻♥♇ⱪ⅛╠⌂╢ fiכ♩61 ☻♥♇

ⱪ ⱪ⁹ ☻♥♇ⱪכ▫►☻ כ▫►☻

ⱪ ↑ 

−20 188 −20_Slow_Freqswp_61_20−20k_44k.wav 

997Hz─◘▬fi ⁸-60dBFS≢ 2 ⁸0dBFS≢ 2

⁸-60dBFS≢ 2 ─ 7 ╡ ⇔⁹ APx╩

⇔√♄▬♫Ⱶ♇◒꜠fi☺ ↑ 

Variable 30 DNR_1kHz_44k.wav 

5 -20dBFS 1kHz◘▬fi Ɽ▬꜡♇♩♩כ

fi≢ ╕╡⁸0dBFS₩-90dBFS─ ⅜ ∆╢

400Hz◘▬fi ─ 3 ⌐ ™≡ 6 ─

⅜ ↄ⁸ ⌂◘▬fi ⱪ⁹ ◕▬fiכ▬☻

ꜞ♬▪ꜞ♥▫ ↑ 

Variable 68 LevelSwp_44k.wav 

20Hz⅛╠ 20kHz╕≢─ Ⱪכ♃◒○3 ⁸

3.604⁸ ◦ⱨ♩⌂⇔⁸⅔╟┘ 43904 ◘

fiⱪꜟ─ ↕≢⁸ ─♅ꜗfiⱠꜟ⌐ 31─

◘▬fi ╩ ≈☻♥꜠○ⱴꜟ♅♩כfi ⁹↓

─ⱨ□▬ꜟ│ ─ ╡ ⇔≢∆ 

0 9.956 0_Mult_31_20−20k_44k.wav 

−1 9.956 −1_Mult_31_20−20k_44k.wav 

−3 9.956 −3_Mult_31_20−20k_44k.wav 

−6 9.956 −6_Mult_31_20−20k_44k.wav 

−20 9.956 −20_Mult_31_20−20k_44k.wav 
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 Level 

dBFS 
( ) ♥☻♩ⱨ□▬ꜟ 

▪♫꜡◓ ┘ A2DP♥☻♩@44.1 kHz ◘fiⱪꜞfi◓꜠כ♩ (16 bit) 

─Ⱪכ♃◒○3 ≢ ⌐ 25─ ⌂╢◘

▬fi ╩ ╗☻♥꜠○ fiכ♩♅ꜟfiⱴכ♩31

 

L♅ꜗfiⱠꜟ 20Hz 20.1496kHz, 3.649  

R♅ꜗfiⱠꜟ 20Hz 19.8502kHz, 3.733  

♅ꜗfiⱠꜟ ꜝfi♄ⱶ─ ◦ⱨ♩⌐╟╡⁸

43904 ◘fiⱪꜟ─ ╩ ⌐ ⅎ╕∆⁹ 

↓─ⱨ□▬ꜟ│ ─ ╡ ⇔≢∆⁹ 

80 Hz₩20 kHz─ L⅛╠ R⁸R⅛╠ L─◒꜡☻♩

◒כ ╩ ⌐ ℮↓≤⅜≢⅝╕∆⁹ 

0 9.956 0_Mult_Xtalk_31_20−20k_44k.wav 

−1 9.956 −1_Mult_Xtalk_31_20−20k_44k.wav 

−3 9.956 −3_Mult_Xtalk_31_20−20k_44k.wav 

−6 9.956 −6_Mult_Xtalk_31_20−20k_44k.wav 

−20 9.956 −20_Mult_Xtalk_31_20−20k_44k.wav 

 

 

 Level 

dBFS 
( ) ♥☻♩ⱨ□▬ꜟ 

▪♫꜡◓ ┘ A2DP♥☻♩@48 kHz◘fiⱪꜞfi◓꜠כ♩(16 bit) 

L♅ꜗfiⱠꜟ 0dBFS 10kHz◘▬fi       

R♅ꜗfiⱠꜟ  

0 30 0_Crosstalk_Left_Only_10kHz_48k.wav 

L♅ꜗfiⱠꜟ               

R♅ꜗfiⱠꜟ 0dBFS 10kHz◘▬fi  

0 30 0_Crosstalk_Right_Only_10kHz_48k.wav 

997 Hz◘▬fi  

 

0 30 0_Ref_997_48k.wav 

−20 30 −20_Ref_997_48k.wav 

−20 180 −20_Ref_997_180S_48k.wav 

3 ─ 997Hz◘▬fi Ɽ▬꜡♇♩♩כfi≢ ╕

╡⁸20Hz⅛╠ 20kHz╕≢─ 3 ─ Ⱪכ♃◒○3

☻♥♇ⱪ⅛╠⌂╢◘▬fi fiכ♩31 ☻

♥♇ⱪ ⱪ⁹☻♥♇ⱪכ▫►☻ ☻►

ⱪכ▫ ↑ 

0 96 0_FreqSwp_31_20−20k_48k.wav 

−1 96 −1_FreqSwp_31_20−20k_48k.wav 

−3 96 −3_FreqSwp_31_20−20k_48k.wav 

−6 96 −6_FreqSwp_31_20−20k_48k.wav 

−20 96 −20_FreqSwp_31_20−20k_48k.wav 

5 ─ 997Hz─◘▬fi Ɽ▬꜡♇♩♩כfi≢

╕╡⁸20Hz⅛╠ 20kHz╕≢─ 3 ─ 1/6 ○◒♃

Ⱪכ ☻♥♇ⱪ⅛╠⌂╢ fiכ♩61 ☻♥♇

ⱪ ⱪ⁹ ☻♥♇ⱪכ▫►☻ כ▫►☻

ⱪ ↑ 

−20 188 −20_Slow_Freqswp_61_20−20k_48k.wav 

997Hz─◘▬fi ⁸-60dBFS≢ 2 ⁸0dBFS≢ 2

⁸-60dBFS≢ 2 ─ 7 ╡ ⇔⁹ APx╩

⇔√♄▬♫Ⱶ♇◒꜠fi☺ ↑ 

Variable 30 DNR_1kHz_48k.wav 
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 Level 

dBFS 
( ) ♥☻♩ⱨ□▬ꜟ 

▪♫꜡◓ ┘ A2DP♥☻♩@48 kHz◘fiⱪꜞfi◓꜠כ♩(16 bit) 

5 -20dBFS 1kHz◘▬fi Ɽ▬꜡♇♩♩כ

fi≢ ╕╡⁸0dBFS₩-90dBFS─ ⅜ ∆╢

400Hz◘▬fi ─ 3 ⌐ ™≡ 6 ─

⅜ ↄ⁸ ⌂◘▬fi ⱪ⁹ ◕▬fiכ▬☻

ꜞ♬▪ꜞ♥▫ ↑ 

Variable 64 LevelSwp_48k.wav 

20Hz⅛╠ 20kHz─ Ⱪכ♃◒○3 ⁸

3.821⁸ ╩ ∆╢√╘─ ◦ⱨ

♩⁸⅔╟┘ 96000 ◘fiⱪꜟ─ ↕≢⁸ ─♅

ꜗfiⱠꜟ⌐ 31─ ╩ ≈☻♥꜠○ⱴꜟ

fiכ♩♅ ⁹ ↓─ⱨ□▬ꜟ│ ─ ╡ ⇔

≢∆ 

0 10.000 0_Mult_31_20−20k_48k.wav 

−1 10.000 −1_Mult_31_20−20k_48k.wav 

−3 10.000 −3_Mult_31_20−20k_48k.wav 

−6 10.000 −6_Mult_31_20−20k_48k.wav 

−20 10.000 −20_Mult_31_20−20k_48k.wav 

─Ⱪכ♃◒○3 ≢ ⌐ 25─ ⌂╢◘

▬fi ╩ ╗☻♥꜠○ fiכ♩♅ꜟfiⱴכ♩31

 

L♅ꜗfiⱠꜟ 20Hz₩20.150kHz⁸ 3.943  

R♅ꜗⱠꜟ 20Hz₩19.850kHz⁸ 3.849  

♅ꜗfiⱠꜟ ꜝfi♄ⱶ ◦ⱨ♩⌐╟╡⁸

96000 ◘fiⱪꜟ─ ╩ ⌐ ⅎ╕∆⁹

↓─ⱨ□▬ꜟ│ ─ ╡ ⇔≢∆⁹ 

101.000Hz⅛╠ 20.150kHz╕≢─ L⅛╠ R, R⅛

╠ L─◒꜡☻♩כ◒ ╩ ⌐ ℮↓≤⅜≢

⅝╕∆⁹ 

0 10.000 0_Mult_Xtalk_31_20−20k_48k.wav 

−1 10.000 −1_Mult_Xtalk_31_20−20k_48k.wav 

−3 10.000 −3_Mult_Xtalk_31_20−20k_48k.wav 

−6 10.000 −6_Mult_Xtalk_31_20−20k_48k.wav 

−20 10.000 −20_Mult_Xtalk_31_20−20k_48k.wav 
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 Level 

dBFS 
( ) 

♥☻♩ⱨ□▬ꜟ 

 .(bit, Stereo 24) ♩כ꜠◓ⱴfi☻ ▪♫꜡◓♥☻♩@48 kHz ◘fiⱪꜞfiכ◊Ɽⱨ○▫♦כ○

L♅ꜗfiⱠꜟ 0dBFS 10kHz◘▬fi  ☻♥꜠○     

R♅ꜗfiⱠꜟ  

0 30 0_Crosstalk_Left_Only_10kHz_24bit_48k.wav 

L♅ꜗfiⱠꜟ               

R♅ꜗfiⱠꜟ 0dBFS 10kHz◘▬fi  ☻♥꜠○ 

0 30 0_Crosstalk_Right_Only_10kHz_24bit_48k.wav 

☻♥꜠○ 997 Hz ◘▬fi  

 

0 30 0_Ref_997_24bit_48k.wav 

−20 30 −20_Ref_997_24bit_48k.wav 

−20 180 −20_Ref_997_180S_24bit_48k.wav 

3 997Hz◘▬fi Ɽ▬꜡♇♩♩כfi≢ ╕╡⁸

⌐ 20Hz⅛╠ 20kHz╕≢─ 3 ─ כ♃◒○3

Ⱪ ☻♥♇ⱪ⅛╠⌂╢☻♥꜠○◘▬fi 31♩

fiכ ☻♥♇ⱪ ⱪ⁹ ☻♥♇ⱪכ▫►☻

ⱪכ▫►☻ ↑ 

0 96 0_FreqSwp_31_20−20k_24bit_48k.wav 

−1 96 −1_FreqSwp_31_20−20k_24bit_48k.wav 

−3 96 −3_FreqSwp_31_20−20k_24bit_48k.wav 

−6 96 −6_FreqSwp_31_20−20k_24bit_48k.wav 

−20 96 −20_FreqSwp_31_20−20k_24bit_48k.wav 

5 ─ 997Hz─◘▬fi Ɽ▬꜡♇♩♩כfi≢ ╕

╡⁸20Hz⅛╠ 20kHz╕≢─ 3 ─ 1/6 כ♃◒○

Ⱪ ☻♥♇ⱪ≢ ╕╢☻♥꜠○◘▬fi 61♩

fiכ ☻♥♇ⱪ ⱪ⁹ ☻♥♇ⱪכ▫►☻

ⱪכ▫►☻ ↑ 

0 188 0_Slow_Freqswp_61_20−20k_24bit_48k.wav 

−20 188 −20_Slow_Freqswp_61_20−20k_24bit_48k.w

av 

☻♥꜠○ 997 Hz─◘▬fi ⁸-60 dBFS≢ 2 ⁸

0 dBFS≢ 2 ⁸-60 dBFS≢ 2 ─ 7 ╡

⇔⁹ APx╩ ⇔√♄▬♫Ⱶ♇◒꜠fi☺ ↑ 

Variable 30 DNR_1kHz_24bit_48k.wav 

5 ─ ≢ ╕╢☻♥꜠○☻♥♇ⱪ꜠ⱬꜟ─◘

▬fi ⱪ-20dBFS 1kHz─◘▬fiכ▬☻ Ɽ▬꜡♇

≢╕fi⁸0dBFS⅛╠-90dBFSכ♩♩ 5dB─ ☻

♥♇ⱪ╩ →≡ 400Hz─◘▬fi ─ 3 ⁸

™≡ 6 ⁹ ◕▬fiꜞ♬▪ꜞ♥▫ ↑ 

Variable 64 LevelSwp_24bit_48k.wav 
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 Level 

dBFS 
( ) 

♥☻♩ⱨ□▬ꜟ 

 .(bit 24) ♩כ꜠◓ⱴfi☻ ▪♫꜡◓♥☻♩@ 48 kHz◘fiⱪꜞfiכ◊Ɽⱨ○▫♦כ○

20Hz⅛╠ 20kHz─ Ⱪכ♃◒○3 ⁸

3.821⁸ ╩ ∆╢ ◦ⱨ♩⁸⅔╟

┘ 96000 ◘fiⱪꜟ─ ↕≢⁸ ─♅ꜗfiⱠꜟ⌐

31─ ◘▬fi ╩ ≈☻♥꜠○ⱴꜟ♅♩כfi

⁹ ↓─ⱨ□▬ꜟ│ ─ ╡ ⇔≢∆⁹ 

0 10.000  0_Mult_31_20−20k_24bit_48k.wav 

−1 10.000 −1_Mult_31_20−20k_24bit_48k.wav 

−3 10.000 −3_Mult_31_20−20k_24bit_48k.wav 

−6 10.000 −6_Mult_31_20−20k_24bit_48k.wav 

−20 10.000 −20_Mult_31_20−20k_24bit_48k.wav 

─Ⱪכ♃◒○3 ≢ ⌐ 25─ ⌂◘▬

fi ╩ ╗☻♥꜠○ fiכ♩♅ꜟfiⱴכ♩31  

L♅ꜗfiⱠꜟ 20Hz₩20.150kHz⁸ 3.943 

R♅ꜗfiⱠꜟ 20Hz₩19.850kHz⁸ 3.849 

♅ꜗfiⱠꜟ 96000 ◘fiⱪꜟ─ ↕⁸ ╩

∆╢ꜝfi♄ⱶ ◦ⱨ♩⁹ ↓─ⱨ□▬ꜟ│

─ ╡ ⇔≢∆⁹ 

101.000Hz⅛╠ 20.150kHz╕≢─ L⅛╠ R, R⅛╠

L─ ◒כ♩☻꜡◒─ ╩ ⌐ ℮↓≤⅜

≢⅝╕∆⁹ 

0 10.000  0_Mult_Xtalk_31_20−20k_24bit_48k.wav 

−1 10.000 −1_Mult_Xtalk_31_20−20k_24bit_48k.wav 

−3 10.000 −3_Mult_Xtalk_31_20−20k_24bit_48k.wav 

−6 10.000 −6_Mult_Xtalk_31_20−20k_24bit_48k.wav 

−20 10.000 −20_Mult_Xtalk_31_20−20k_24bit_48k.wav 
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