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74 )L4 L “ANALOG.201303260350.txt” 0 & 51 ANALOG.IZH#ELY
THfT. BEOXEANERYET,

SETTINGS A=a1—

EENDA LIZHS SETTINGS 24V 5E, 7O REAZa
—MNRREINFT, 7FHAJ (BEREFESIUT7I—RTIDNES
IW—bTOEE. TLAN\VI  IL—TNVIERETEET,

A— 0w Q950 "™ (Scroll)
Ap) Settings

OTHER 46) Settings
Speaker Phooe

Speaker Phooe O

Communication Made
call

Reset Defaults Sample Rate

48000
PLAYRACK

Increment Filename
Audio Sink Uvmenrnen vectmd fle
Musk

LOOPRACK
RECORD

Audio Sink
Audio Source M
Mz

Audio Source
Bulfer Size wic
12700

Buffer Size

Channed Configuration A 08
Marg

Channel Configuration
Communication Mode Mo
Cal
Communication Mode
Sample Rate sall

” Sample Rate
ROX

FIGURE 17. ANALOG SETTINGS A=a1—

Analog A= a—A~[EI/N\wHIREVTRYET,
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Ap)
EDfth

Reset Defaults [C&YT IAHILME~NRT ZEMTEET,

Speaker Phone
AE—H—T#+> D On, Off YIUE R IZIE Speaker Phone Fxv%
RyVREFEALET . THNARICEBTEERNEA—TA4HES
NRF DoV IHRFADTZTHBADKEERE—H—T+2D
On/Off DIKEEITIKFFLET . LT DFEIL. Playback Audio Sink A%
Video Call T Record Audio Source A% Mic [CEXRESNTL\BIBE
SR -BE LTI TERAEEAE AERLTVET,

AE—H—T+ > ON AE—H—T+ > OFF
7355 755 7355 7355
BAFE BAE BAR A &

iﬁgﬁ [} [} [}

&

)8 o

<1

AE—H— ° °

EEE o

AE—Hh—

S-S .

AE—Hh—

FIGURE18. AV —H—7 4 VRO T JHE /EFHIOXHER

BE—F—T1THHE (Audio Sink) ZER
F—FAFTFAIEBET HH N (Sink path) ERIRLET

» 10

Audio Sink

Alarm

DTMF

Music e
Notification

Ring

System

Voice Call

Cancel

FIGURE 19. A —7 1 A H71%5(AUDIO SINK)ER
F—F 1 ZH 55 (Audio Sink) HEH
e Alarm
o DTMF
e Music (the default)
¢ Notification
e Ring
e System
e Voice Call

Android OS Tl ZLDHNEBERRT HIEMNTEET M. /N—
Koz 70T77—L9x7 . VIEDIT . Android D/N\—2a i E
[C&-TELGYFET, e TERABEGIGFE X LROBYICRYET,
System & Voice Call, Music [ZIZEAEDIEEETT, 35MIE
Android SDK D1F#ESHBLTT L,

Audio Sink MR EFRE—H—T+ BB ELE T, FIZ X
Music [FRE—h—T4+ BEIZEHLTRE—H—MSBESN,
Voice Call (3 BEARE—H—MoBEINET,

TN2120 | Smartphone Audio Test App



RE—A—T 174 A (Audio Source) ZER
B3 29I B=HDF—T 174 AF (Audio Source) & IRLET,

Camcorder

Default

Mic .
Voice Call

Voice Communication

Voice Downlink

Voice Recognition
Voice Uplink

Cancel

FIGURE 20. #—7 4 A AJI(AUDIO SOURCE)EIR

Audio Source HEA
e Camcorder

Default

e Mic (the default)

e Voice Call

e Voice Communication
e Voice Downlink

e Voice Recognition

e Voice Uplink

Android OS Tl&, B2LDANY—REEIRT HENTEET A
IN—ROIFRT7—LIT . VI, ILT . Android D/N\—23>
BEIZK-TERGYFET, TS5 DEEPLRE—h—I+ e
BEICE - TGERABELRIBENERYET A, 2 CRIRATEELRS
ElXERDBEYIZAYZFET , Camcorder & Defaullt, Voice Call (%
DIGETHETY, ML Android SDK DIEFHESHBLTTS
LY,

TN2120 | Smartphone Audio Test App

RE—/VwI7H 1 X (Buffer Size)
RASABE+/-RAV TN IT7H A XEERTEET 512 /8D
5 32768 /NI R DT, 256 N FRIAIZRETEET, T IA4/LE

fEIE 4096 /NA+TT, FREFEXNZT BIZIE Confirm &, EEHF
BYOHIIGEEFrovILEL2YTLET,

Buffer Size

4096

Confirm Cancel

I\ I 7H A XH Channel Configuration, Communication mode,
Sample rate DA EHETHRESNIZELYE/NELVE Confirm
RIVEBIRTEE R A, TOHEILEIRTELES1TGEFETN
YITHAXERELTTELY,

NI7HAXBZHEGRBICHELET . KET LY LTI
TU—bBRELEGY N BEF—T 1A F vy T OREAIAEY
9,

BRE—F >R ILERE (Channel Configuration)
ATLF /EB/FIVEERLES , TIHILMTIRE/FLITHEST
WET,

Channel Configuration

Mono ®
Stereo

Cancel

FIGURE22. F—7 4 & F ¥ v RARE

Communication Mode M EETE HY Camcorder M EE, T/AA R [F R
TLABRENTREIZLGY, /A XX vt T34 0740 (BEE
BOBEDMNE)EAM YAV (BEFOODME) MLt
INU—FARELTIRSZEDTEFTH, TNALRDYTEITH
OEM AU F[ZEOTHRARARENTWSIHEE . K7 T r—2a
UTCOMEEEFERTERVNEALNHYET,
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AP
#R E—Communication Mode
Communication Mode ZLL FMSRIRLET
e Call (the default)
e Communication
e Normal
e Ringtone

HEE(S Call TY o A —TAAHHEZ DD BEIFEREARIIK
FLFT,

Communication Mode

Call e
Communication

Normal

Ringtone

Cancel

FIGURE 23. COMMUNICATION MODE &

BRE—H>F1)> T L—F Sample rate)
BREBOYUTIV I L—rEUTHLERLET, T/AAIRDHE
BEICE2T. 2ETOH LTI L—rAERTELEWNEE A HY
F9, EREMEIE Record/Stop RA D LEBIZRREINET

e 48000
e 44100
e 32000
e 22050
e 16000
e 11025

e 8000 (F 74/ 1)

» 12

Sample Rate

48000

44100

32000

22050

16000

11025

8000 ®

Cancel

FIGURE24. #v 7 U v/ L— NRE

Increment Filename
Increment Filename [ZFTv9 9 5&., FERIKRIFIZTI7IILAIC
Suffix Z BEIMIICHAIIMLES . HlELTI7AIL LA mifilewav D
5% . myfile.0000.wav &Y ET,

FryILBWNEE, I7MIVBIIERET ., IEEShI=T7/ILIC
EEEZhFT,
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~ =
LOOPUACK Audio Sink
Loopback On
Test Analog Output Alarm
Select Autho File Play Last Recording
Votume: 15/15 Speaker Phone Off DTMF

Music L

Notification

Ring
Headsel disconnected
LODPBACK] Started
LODPBACK] Sample rate: 8000 System
LOOPBACK] Audio stream: 1
LOOPBACK} Channel config 16
LOOPBACK] BUFFER SIZE: 4096

LOOPBACK] Communication mode: 2 VOice Ca"

Cancel

FIGURE 26. LOOPBACK AUDIO SINK 3} &

FIGURE 25. LOOPBACK ON

=7V (Loopback)—A—T 17 A F7 (Audio

I—T 7V (Loopback)—A—T 17 Hi &R Source)
(Audio Sink) Audio Source Path ZLL T oBIRLES
F—T4AYV—ZAMSH FER (Audio Sink) ITAR)—I2 553 e Camcorder
Path ZLA T A BERLET
e Default
e Alarm

e Mic (the default)
e DTMF
e Voice Call

e Music (the default)
e Voice Communication

e Notification
e Voice Downlink
e Ring
e Voice Recognition
e System
e Voice Uplink
Music & Voice Call H'% <M Loopback signal path [ZHZN T, #f . . o .
$EEE 4 Figured5 £BBLTREL, Android 0S Tl ZLDANY—REERT HENTEEYT M.
IN—F I F7OT7— LT VI ITT . Android D/\—3>
BEICESTEBYET, TS5 DHEEDORE—H—DJ+#EE
BREICK > TCEIRAIGERIEE AN RLGYET A, £ GERTTEELIS
ElEZERDBEYIZEYZET , Camcorder & Defaullt, Voice Call (&%
{DIGETHETT, M Android SDK DIEFHESELTT S
LY,
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Audio Source

Camcorder

Default

Mic )
Voice Call

Voice Communication

Voice Downlink

Voice Recognition
Voice Uplink

Cancel

FIGURE 27. LOOPBACK AUDIO SOURCE &%

J—/\Vw(Loopback)—s v T 7 H 1 X (Buffer
Size)
RIAFE+/-RAV TN I 7Y A REEETEET 512 /3 +H
5 32768 /N FDRI T, 256 /SR AZBRETEET . T IAIE
fEIL 4096 /NAFTY . ZEELZHMITT BICIE Confirm &, EEZE
BYPHEGEFFYoEILEIYTLETS,

Buffer Size

4096

Confirm Cancel

FIGURE 28. LOOPBACK BUFFER SIZE 5% &

1\ I 7 A XH Channel Configuration, Communication mode,
Sample rate DA EHE THRESNI{ELYEL/NELE Confirm
REAVEBIRTEER A, TOBETBIRTELLSI1THEFETN
VIFHAXERELTTEL,

NIFYAREA—TAARN) I ORBIZEELET . K
ETBEBY LTIV L— DR ELRY, INKT BEA—T 4
FX YT DREICEYET,

> 14

JL—T7Vw O (Loopback)—F R ILRTE
(Channel Configuration)
ATLA A/ B/TIWEBIRLET, TIHILETIEE/FILITHEST

WEF,

Channel Configuration

Mono ®

Stereo

Cancel

FIGURE29. V—7F v 7 F % VRIVERE

JL—F7 Vw2 (Loopback)—Communication Mode
Communication Mode ZLL T M5EIRLET,

Call (the default)

Communication

#LETS

Normal
Ringtone
#IZ (L Call T . A—TAA B EZ DD BEILRTERNRITIK
Communication Mode
Call )

Communication
Normal
Ringtone

Cancel

FIGURE 30. COMMUNICATION MODE 3% &

TN2120 | Smartphone Audio Test App



=7V (Loopback)— > T T L—F
(Sample rate)
oI GL—bEBIRLET . TS RADMEREICK ST, £2TD
oI L= MERTERWNMEELAHYET, SREET
Record/Stop RA> D EERIZRRENET .

oY L—ER

TN2120 | Smartphone Audio Test App

48000
44100
32000
22050
16000
11025

8000 (7 7 A4 /L 1)

FIGURE31. LOOPBACK ¥ 7V v F L — hERE

Sample Rate

48000

44100

32000

22050

16000

11025

8000

Cancel

Ap)
REBEHGARAT—FI4Y
F—T147A TR E4Hi

Android AR—kI#UIZEF 24 —T4FTACDBIEBNLET S

AR T AL Syt g
ARX—hIFVIZFRTUANYRTA LV ENBBE/SILTAY
(Electret microphone) FAIZ TRRS D4y M NTLVET , APx 7
—TAXTF AT TIERTTIDIT7M IV BEREEEFE ST, AT
LAANYR DA HNERE S HENTEET . ChoDBIEFRR
[ APx @ Analog Headphone Jack & Automated approx DO
IORITF7AILELTHRLONI=EDTY , BITE L 16bit 44.1kHz &
24bit 48kHz TTYA—RFEN=TAMEBEFE T RUa—LlF
&K, B AL 320hm D AR TRIGSNIZIREE (—RIEAYE T+
UEEET 51-0) TREShELT,

LRSS 2451 LIS C. 24bit 48kHz & 16kHz 44.1kHz /84—
YUATCEWNMIBYFER A LTDT ST1L 16bit 44.1kHz DED
<9,

DUT V=2 ALV KBITE (Single Tone
Sinewave Measurements)
Playback Test Signal: 997 Hz sinewave @ O 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 84.2dB
Crosstalk @ 10 kHz -40.5 dB

Distortion Product Ratio

@ Left
-10 W F:0.09700 kHz
-20 W H2: 1.99400 kHz
30 W H3: 2.99100 kHz

W H4: 3.98800 kHz
W H5: 498500 kHz
-50 W H6: 5.98200 kHz
60 W =7 6.97900 kHz
W HE: 7.97600 kHz
W =9 897200 kHz
W H10:9..99 kHz

-40

-70
-80

Distortion Product Ratio (dB)

-90
-100
-110

-120
F H2 H3 H4 H5 He H7 HE HI HI10
Frequency (Hz)

15 «



FFT Spectrum

4D

100m

10m

Im

100u

Level (Wrms)

10u

1u

100n

10n
20 30 50 100 200300 500 1k 2k 3k 5k 10k 20k30k
Frequency (Hz)

ATITRIEBAA—T (Stepped Frequency
Sweep)

Playback Test Signal: 3 octave swept sinewave @
—20 dBFS level

Measurement BW: DC-45 kHz

Relative Level (1.00000 kHz)

AD)

Relative Leval (dB)

-10

-12

20 50 100 200 500 1k 2k Sk 10k 20k
Frequency [Hz)

> 16

THD+N Ratio

0.07

0.06 @

0.05

-
]
)

THD+M Ratio (%6)
o
fam
Lt

=
=]
ra

20 50 100 200 5300 1k 2k S5k 10k 20k
Frequency (Hz)

THD Ratio

0.03 -:)

0.02

(26

0.01

THD Ratio

0.005

0.003

0.002

20 50 100 200 500 1k 2k S5k 10k 20k
Frequency (Hz)
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Measurement Recorder Stepped Level

AT A N TliE, 400Hz DY A RIZE > THIZFA D
WGP (linearity) & L~ L—BF OB TE R LET, B
47 7 A V1% OdBFS 7> 5-90dBFS % T 3 #45(Z 5dB
ATy T TV ETFRns, MIOA—7 4 4L
UL 400HZ DXy RS2 T 4 L2 %38 L CRIE &1
F9., OdBrA I KA Y =2— AT O0dBFS DA —F 4 F L
XCBTFLINAT— V2R LET, HFAT v
BT DHE L ~LiE, AL~V 5dB OEALIT kG
LTCWAHRENRDY | 7T 7Otz &% L i
DEHA, ZITHELEZ~NY K74 TlEHEAEL~L
M-T5dBFS LA T D & E X L~ULBEMG S TWET,
Bandpass Level dBrA
0 Ap)
-10

-20

-30

-40

-50
-60

Lewal (dBrA)

-70
-80
-90
-100

-110 (Y

00:00 00:10 00:20  00:30 0040 00:50  01:00

Time (n:s)

< )VF h—2HIE (Multitone
Measurements)

Playback Test Signal: O dBFS Multitone with 31 tones from
20 Hz to 20 kHz.

< VT h—IETIEALEA (total distortion (harmonic
plus intermodulation) ) & BNEISEFFEE T — X N7
—ADTAMEEFTHMELET,

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

Frequency Response Deviation + 0.1dB
Signal-to-Noise Ratio 77.5dB
Frequency Shift -0.772 ppm

TN2120 | Smartphone Audio Test App

111}

@.

FFT Spectrum

A
10m

1m

100u

g
=
=
_‘a 10u

lu

100n

10n !

10 20 30 100 200 500 1k Zk Sk 10k 20k
Frequency (Hz)

~A 7V x v I NT]

APx 1 =7 K7 7 A L@ Analog Microphone Jack
Wideband and Narrowband, Automate.approjx (Z & ¥ |
TRRS ¥ v 7 D~ A 7 Aj&FeEk L., ek Lo lE %
PC IZHA s LT L £ 97,

TNV = A VEBIE (Single Tone
Sinewave Measurements)

1 kHz sinewave @ —1 dBFS
0 dBFS = 55 mV RMS

Input Test Signal:

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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Distortion Product Ratio

A0)

e
S o o

Distortion Product Ratio (dB)
.
=

-50

-60

-70

-80

F H2 H3 H4 H5 H6 H7 HE HI H10
Frequency (Hz)
5 FFT Spectrum
4p)

-20

-40
oy
&= -60
=2
o
F -80

-100

-120

-140

10 100 1k 10k
Frequency [Hz)

AT TRBEEAA —7

Input Test Signal: 20-20 kHz 6t octave swept sinewave at
-6 dBFS input level

Measurement BW: DC-24 kHz
A% LAV EINE A RIELE T, T2 TRE
N AIEE IR S D S & Bt 1~ 1 7 NSO RC AT
v 7Y T ORERTT, FEIET T —1 SRITH R oM
DERA, ZERLTEFIN

> 18

Relative Level (1.00000 kHz)

10
Ap)
1]
=
=-10
[<]
Z
220
2 -30
-40
20 50 100 200 500 1k 2k Sk 10k 20k
Frequency (Hz)
THO+N Ratio
Ap)
10
S
2 1
=
=
S 0.1
=
0.01
20 50 100 200 500 1k 2k Sk 10k 20k
Frequency [Hz)
THD Ratio
Ap)
10
T
o
= 1
=
o
£ 01
001
20 50 100 200 500 1k 2k Sk 10k 20k

Frequency (Hz)

~ VT h—HIE
Input Test Signal: O dBFS Multitone with 31 tones from
20 Hz to 20 kHz.

~/VF b —HIE TIEAES (total distortion (harmonic
plus intermodulation) ) & B EISERKMEE T — R M
—ADT A MEHFTHMELET,
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TD+N Ratio (Total Distortion + Noise) 0.578%

45.287 dB
0.329 ppm

Signal-to-Noise Ratio
Frequency Shift

Bluetooth: Pair Device Menu

Bluetooth® 7 A ML APXA—T 4 A7 F 7 4 ¥
BluetoothA 7" > 3 v &BINT 2N H Y 9, 1,
Bluetooth” @ 7 7 A /L& »» k7% A2DP Sink, HFP Hands-
Free, AVRCP Controller.|Z5%E &L T\ 5 Z & R
Traw

Pair Device I T % & A~— [ 7 4 > @ Andorid
Bluetooth [ 237 /R SAVE T, APx A —F 4 AT+ 74
73 Bluetooth 23 EIIZF%E STV 5 & Paired
devices 7> Available device list IZ#E RSN E T,

Figure LIXAPXx 7 F 7 A VMM _XT U v XN N X7
—T N AL LR SN2 RRETT, A2DPDOA R
—LEBHHTDAT AT TN, AL LR STV
FHA,

=@

Bluetooth

On

Faired devices
I3 APX-10010

83 ooracd i ‘ @2

€3 vxiB2s0XTv21 O

Avallable davess

FIGURE 1. ANDROID BLUETOOTH A = =2 —

@77 Bluetooth 7 2 7 7 A L NGRIEIND &, A2DP T
HIUTA—F 4 F L —3, HFP THhHIUTEIE 2 &
Bluetooth /XA A L CAPX A —F 4 AT F 74 Y
DB ZITVNET, 7'&?7:%1//—%?‘5‘%1&%&%6
APx 7=/ N7 7A4/LTINGDOHFKENEHINE
R

TN2120 | Smartphone Audio Test App

Ap)
Bluetooth: A2DP A == —

A2DP A=a—7RAV %AV T T BE, Bluetooth FR/INV AR #—
FA4F+ TARMEa—SavAiza—MRERELET,

Test Bluetooth Out -~ AZDP

Sedect Audio File Flay Last Recording
Volume: 15/35

0_Ref 297 4t wav

Bluetcoth: off

enabling Bluetooth
(A20F i off
Bluetooth device cannected
Bluetcoth AZDF is off
Bluetcoth SCO w off
Speakerphone is off
(A20P = on
File sefected /sdcard/AudioPrecision/Playback/44/
10 Ref 507 a4k wav
[Started Audic
Stopping Media

< O O

FIGURE 2. A2DP A == —

Test Bluetooth Out — A2DP

A2DP A=a—%H8YyTFBET/INAAD 5D Bluetooth 57>
IZ75YFE T, Figure 32 M & 57%% Bluetooth A=a1—MRRSN RT
Yo DRI RET B Bluetooth T/AARET =27 L TEIR
TEET AP 7 FSAFET AT BI2H =2 TT/INM1RE
RPYIYT ERERILTIDLENHYET . TDHEIE
Bluetooth #=a21—%FLT A2DP TAMA=1—IZRYZET,

Select Audio File &>

Select Audio File 2479 %& Ol File Manager ANIEUH Eh,
Figure 34 (285 X312 AP Smartphone Audio Test\Playback\....
[SAVRR—=ILENTF=TFAILN RS T LA NI4T ILEEIR
TEBLSITHYET, A2DP DEEXY T ILL—b 44.1 kHz £L<
1% 48 kHz TIZUOA—RENF=T7AILEZIRLTIZEL, T/RAAR
[2&k2TIE 16 kHz 45 32 kHz D &S5 YT ILL—RZHELTL
HEELHVET,

I LERRE . Fieure3d D&5IcBEE/Bi | hRa nis
MHYET,
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TN120 Smartphone Audio Test App Package.zip CTigifehdTX

MEBTOSAVEIENDHELZ LT8O, FBTTN\I1ADE
BERKITEREL TS,

- File picker

5 8 AudioPrecision Playback 44k

1_FreqSwp._31_20-20%_44k wav

-1_Mult_31_20-20k_44k wav

Xtalk_31_20-20k_44k.wav

-20_FreqSwp_31_20-20k_44k . wav

20_Mult_31_20-20%_44k.wav

20_Mult_Xtalk_31_20-20k_44k wav

-20_Ref_997_180S_44k wav

-20_Ref 997 44k wav

1_Mult_Xtalk_31_20-20k_44k wayv Confirm

d

FIGURE 3. Ol FILE MANAGER PLAYBACK

- VA

sa/mt | W rs cBREAOIFOVEBE/ELELES.

F—TAFAR)—LAHS A2DP T APx 7 SAFIZHERKELTLST
INA R D Bluetooth MM L TRIESNET, APx THSA Y TRI(E
SINFA—TAF RN —LIFUTILEAALICBIESNET . 774
ILBAEIT, BIET 5D, A2DP A1 —%8 T3 5FTHEET,

Play Last Recording ;K%

Play Last Recording R2> %4y T3 5L HFP 1, LLIEXT7FRY
TAMAZA—CTREICRESN-I7ANEBELET . AT7TY
=23 DRAI—RTFYTETITHE BTSN I7A LB EELEND
BEFTLAN\VITHLETEEE Ao

AT—RAEHOYT

FAMEILR L FEOZEAT) TICAT —HF AFRe 7%
IRENET, TITH—AK (BFL) 75L&, HHREZ VT
TH0, TXAME LTRIFTDNERIRTE 9, (RELIT

T 7 F )V hD Log 7 A NVHE T,
(\sdcard\AudioPrecision\Log\).

» 20

AT—ERE®ROT J7MIL4

Bluetooth A2DP A TF—ARIFHIZTFACAS T4 7 L TREFSH
F£9, I7MILLGIL“A2DP.201511261350.txt” D &SI A2DP.IZ#E
WT BT, BRIOXFIERYVET,

Bluetooth: HFP A= —

Bluetooth /\> X7') —#EEERF DAY — T4 VX HFP A —T o
F7—b2x4(AG) ELTEIEL ., APx 7FSAHIF HFP NV XD
V=T INAR(HF) ELTEMELET o A—TA4F AN —LIL AG
B HF ~NDRE I UY HF Mid AG NEITYTIDITHEYET,
B9 )Ty IEN X)) —BEFRIERBIZITHhNI
TWET, APx TACI IR I7 LTINS DRETT AR 24
TEHBELTVES,

] 2 4 0 426

- o
HII‘ STTINGS

Force Open SCO

Test Bluetooth Out - AG to HF

Sewct Aucio File Play Last Recording

-12_Ref 800 1808 & wav
A

|

Test Bluetooth In - HF to AG

Salect Audio Fle

ISCO s akoady open

File selncted. /sdcand/ AudoPrecsion/ Playback
|5/ 12_Red_400_1205_8k. wav

Playing sudic on stresm: 0

[Startec playback

[Stopped playback

< O ()
FIGURE 4. HFP 2 = = —

HFP *=a1—7RA> %4y T3 % &, Bluetooth /AN XJV)— TFOT7
A FRMAZ2—WEBRALET, Z2TAPXTF34 5 (H LI
DTNAR)ITHL TN AT —ERGETV . BEPOIREEE

#tL T Bluetooth Eft P DEHEZTANFT,

BONCARA = a— %W & XX, FETRT Y 7 L Eki%
1T 9 7= 91T Figure.32 ® X 9 7 Android @ Bluetooth A = = — 23
FREINET, AP TFHIAFETRANERGT BIHHTT
INARERTYUY  ERERILTIVLENHYET . TDHEEIT
Bluetooth A=a2—%FLTHFP A=a—IZRYFET,
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HFP R Y 2 —2A

HFP DA —F 4 AR Y a—AlZ, Av— R 74 rMbiEar b
O— /L TCEEHAN, NV ATV =T, ZADRY 2 — LR ¥
vy Cayha—ATEEY, HFP U V7 04 —F 4 A WEET
AT DG NV ATV =T N, RALAPXA—T A AT F 7
A & D Bluetooth f > #—7 = A ADKEZ R~ LET, =
D& & APX D Bluetooth A > ¥ — 7 = A AF—MHgi v X
TV —=FNNA ZADRY 22— LR Z 2T ATa~ > R
BETHZENTEET,

ToTV I INEF—T A FA N —Lh%E, Av— T4V
DHFP A —F 4 F 57— MU = A Mo TRk T 285, APx D

Bluetooth f > % —7 = A AL ATHVGM 2~ RE R Y 22— L4
Sl A EETHMNERHY £F (ATHGM=1572 L) , ZD &
X, 15EX AT 0T DA VERRKICHRET D120, 4
—TAF LNV EEMICET 22 ENTEET,

KTV =hNV/)—bOTayxy N7 7ALTiE, AT
vy REREETLHEDICY—HF V AAT v THFER L
9 (Figure 5 & O\ Figure 6 ZHR) |

AT Comemand Step g
‘ |
Step Name: AT Command HFP Maamum Mecrophone Gan
Command: - AT=VGMe15

Deley; 500 m:

] oK | Cancal Help

FIGURES 7 v YU v 7 88k T DTed~A 7 A U EBRRICERET
HATaw U FETR M =TV ARDaT L R« 2T v P TERE
T3

HFP A4 —7 4 4% — h 7 = A /5 APx @ Bluetooth 1 >
B —T 2 ATH—=FT 4 A AN — L& FHAETHE

APx @ Bluetooth f > Z —7 = A AL AT+HVGS 2~ R LR Y
2 — LB EEFETHHENRH Y 9 (ATHVGS=15 72 ¥)
ZDOLEE, ISIFAE—I—DF A U ERKICEET D20,
F—F 4 F UL EEMICHET D Z ENTEET

AT Comeand Step S5
| |
Step Name: AT Command HFP Masmum Spesker Gun
Command:  AT-V05:15

Deley: SN0 ms

] ok | Cancal Hel

FIGUREG ¥ 7 ) v 7 DBADID A —I—DF A ERRITHR
ETBHATaY FEEETS
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Force Open SCO

HF TINAZDMRT YT EmENTORIE, 2O HFP A=a—HY
VHTHNTRT7I Y FEHD Bluetooth T 731 AAER S 1=
BFIZ SCO (Synchronous Connection—Oriented link) AN B EfIZE
TSNFES,

Open SCO (FT/\WI M BIITY . T/NAAMBDERT APx 7

—TAFTFSAFIZHH>T SCO 2E179 57=8 Open SCO R
BUEZYTLET .

Test Bluetooth Out—AG to HF

Select Audio File 7K%>
Select Audio File 479 %& Ol File Manager AAFEU S,
Figue 14 (2D E5I1ZT /31X LD AP Smartphone Audio
Test\Playback\... 74 LA 1AV RAR—ILEN =T 7L IR HD
TLANYIIT4TIVEERTEDLSITHRYET,

Leoe £ 9 Qo
B File picker -

s B AudioPrecision Playback 8k

12_Ref_400_180S_8k wav

20 _FreqSwp_45_20:

-20_Red_1k_8k-way

-20_Ref_400_180S_8k wav

20_Ref_A00_8k wav

-6 _PESQ_F1S1_8k wav

-6 _PESQ_M1S1_8k wav

6_Ref_400_180S_8k wav

-20_Ret 1k_Bk wav Confirm

FIGURE7 Ol 7 7 A M~ —T ¥ HET 7 A VRIR
srentezpg. ma/me s rantUES,

B2e0r B
Bluetooth HFP E#i & N L CA—T A7 F oA FIZEHFShi=T
INAZADDERSN=T7AILDAN) =35 EBA, F1ET5IC
Es/er xR zayTLET. TP EEG BT
DM A2DDP A1 —FR T TEETHEET,
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Play Last Recording ;55>

Play Last Recordig 2> %%y T3 B & T, Bluetooth HFP A=
—CREIZBRESNI7MIVEBETEEY,

Test Bluetooth In—HF to AG

Select Audio Fille 754>
Select Audio File %y 3 % & Figue 39 M &S5(Z OI File Manager
NEEVHSh, T/34 X ED AP Smartphone Audio
Test\Record\... 7 + LV Z[ZA VA= )LENTWNBTL—RT7A
IWDYRDSERERDI7AIVERE TEFT HER) , LLLE,
EEOI7AIIVEAEIRENFKIELARETT .

sranzzre. ga/sr Oz namnyes. g

BIFANDIA—TIMNIE/FIL(BEFrRIL) 16 EVk =T

PCM TY o A—TAAH LT ILL— L, B ERETEINSN =Y
DT IL—kERY, 8 kHz(Fa—/32 K cVSD a—Fw4) L%
16 kHz(T A K/ K mSBC a—Tw4) LhYEd,

-]

. Please select a file

“ B AudioPrecision Record

Tkhz16k wav

400hz16k wav

400hz8k, wav

testfile. wav Confirm

FIURE.39 Ol 77 ILYF—Tr— HEIFAIL

=z, OW
RE/fEI1E ol REUTREL D LIZRTRENT=T7AILAD
B E ORI, EIEATEET, SETTINGS A=21— (Figure15 HEE

£ L) T Append DFTVIRYIRMRF v IINTNDHE (L, 8%

BERICEFNIZI7AIILEZDOEEN EMLTLEET,

» 22

T7AI(T7AILED 44 )N MB) HNEFHET DB A . Confirm
Record *—a1—hFE, LEEDOEEAVE—CFRRLET . L
EEFBI5E(X Yes, FIETBIHE X No ZEIRL TN,

SCO MEITENTULVELME A (. SCO disconnected A =1 —HE
EAYE—UERRLET . COBEIIHFFEFDIETS=01Z OK
FEIRL TS,

Bluetooth SCO is not open! The HF

device must be paired and
connected,

FIGURE 40. SCO & EE

AT—SZARBRIEVOY

A7T)IE. BE. BEEAER THIAT—2REROIERRLE
T o CORT—ARARBEEESYTF . R—ILF T HIET, AT—4X1IE
|EIUTLIEY, TI4L0B5 T4 ILF A (\emulated\AP
Smartphone Audio Test\Log\)IZTF AFT7 A/ L TR T—2RIE

HRERFTEFTT,

RATF—RZ205 7744

Bluetooth HFP R 7—ARIEHITITFRAAT 747 L TRESH
F£9, T7MILLIL““HFP.201511261410.txt D KSIZ HFP.IZ#ELY
THft. BEOXEHNERYET,

SETTINGS A=a1—

HFP BIE DA LIZ3H 5 SETTINGS #4v 73 %&, HFP RS HRTE
AZA—HARTENET  HF TSR (AP 7 FS5A4HD
Bluetooth /> A—J A R) MDA NESIZHT28EELF T3
VEBRETEET,
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Ap) Settings

Reset Defaults

RECORD

Audio Source

Yaikce Communication

Sample Rate

2000

Buffer Size

096

Increment Filename o

Creanes o new Be for sach mcording

FIGURE 41. HFP SETTINGS »=a—

HFP A=—a—A~IE/\wIRAVTRYZET,

Reset Defaults
HFP 22X & T 7+ /ILMEIZRLE T,

Audio Source
7 7 # /v X Voice Communication T,
e Camcorder
e Default
e Mic (the default)
e Voice Call
e Voice Communication
e Voice Downlink
e Voice Recognition
e Voice Uplink

Android OS Tl&, BLDAHY—RERIRT B ENTET T,
IN—ROIFRT7—LIT . VYILILT . Android D/N\—23>
BEIZE->TEARYEY, #MIE Android SDK DIEHRESIELTT
I AR
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Camcorder

Default

Mic

Voice Call

Voice Communication .
Voice Downlink

Voice Recognition

Voice Uplink

Cancel

FIGURE 42. HFP &4 —T 14V —RA R EEHE

Sample Rate
TI7+ILMEIL 8 kHz TY,
Sample Rate fEIEZ# 2V ST B ETEIRTEE Y, HFP CVSD O—

T THNIE 8 kHz, HFP mSBC a—T vy THMNIE 16 kHz 258
RLTLESWLY, FroILT 5B A AERIRLER A,

Cancel

FIGURE 43. HFP 9> )LL—h & EE @

Buffer Size
avhO—)LEEZRTT BIZ(F Buffer Size fBEZ 4V TLET,
ARSABE+/-RAV TN IT7—H A XEERTEET, 512 /3 (F
M 32768 /INAFDFET. 256 NAFRIAIZHRETEET, TI4/L

MEIE 4096 /A b TT, FREEZEMIZT BIZIE Confirm &, EF
FRMYPHIEE T T o ILELYTLET,
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@.
I

RMS Level
Buffer Size B
-19.98
i + 3-19.99
—in =-2000 —
5
4096 g'z[’“l
=.20.02
Confirm Cancel
-20.03
FIGURE 32. HFP $%%& /3w 77— (AR EEHE 02 04 06 08 10 12 %?mellg 18 20 22 24 26 28 30
Increment Filename oLt Frequency Hz
BET7 AL BERERIBO-RIC BB 2o REEML o >
TERTIGEFFvIEANTET  FRICHRESNI=T71)L -
£ABIRENTVBHE . 774 L4 [ EE DT .0000way O .
E3ITHY . HF D EREFZ R B2y TEN BB THEM 5000k
LEd. o006k
0,892k
T7ANBEERBETICHEEDLUICLEEZTBITIEFVIESN .
L'gs-;—° 0z 04 0O 08 10 12 I_I.l_il ]iﬁ) 18 20 22 24 26 28 30
THD+M Ratio
— BRI A~— 7+ BT B - >
— = N7 0,030
Bluetooth F—7 4 &7 A MER o
=0
£0,037
Bluetooth A2DP XA h Y —3I v 7 0030
E[].[]35
APx 7OD 5)17 ]\77/1)11/ BluetOOth A2DP, 0,024
Automated.approjx D7 A T, HEET 7 A NVEFEL, 0,032
APx Bluetooth f > % —7 = A ATZFLHELE LT, 00 02 04 06 08 10 12 %ine}sﬁ) 16 20 22 24 26 28 30
Phase
+0.015 "@
Measurement Recorder Dropouts 0010
Bluetooth VA ¥ LAY v 7%, F—F 4 FEICBITET— §0005
ST — LB TWERITHERSHY £7. Measurement 3 ORI A AL Ay
Recorder ¥REIL 30 LA EDA o H — v TFay h&EITH 2 & -0.005
LT, VU ZICTFERREE TRV, BELEF LT S -0.010
L— R ERWSE A — Y L 7T a2 EEMTOR TN S 0013
TR LET, 00200 02 04 06 08 10 12 1 }6) 18 20 22 24 26 28 30

BEFIZZNSDOT vy MIRFTEHRNEE TWARNWI EERL
\i‘gqo
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Bluetooth A2DP— A7 k5 AfEAT

AN MVEEHTIC LY A2DP Y > 7 £7213SBC = —F v 7 |
BITAF—F 4 FOMBEIZHOWTHERT A N TEET,

FFT Spectrum

A0)

Lewvel (dBFS)
co
=)

-120

-1401

10 100 1k 10k
Frequency (Hz)

Bluetooth A2DP— Stepped Frequency
Sweep
ATy TP AA — T LY 20Hz~20kHz DBPEZITH
ENTEET

Relative Level (1.00000 kHz)

1.0

0.5 @

0 [ —

Ln

Ln

Relative Leval (dB)
Paora B B S
in o =

b
=

20 50 100 200 500 1k 2k S5k 10k 20k
Frequency [Hz)
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THD+N Ratio

atio (%4)

+M

0.01

20 50 100 200 5300 1k 2k S5k 10k 20k
Frequency (Hz)

THD Ratio

(26
=
=

HD Ratio
=)
=]
=
(¥, ]

0.002

0.001

4

20 50 100 200 500 1k 2k S5k 10k 20k
Frequency (Hz)

Bluetooth A2DP— Stepped Level Sweep
A2DP A —7 4 A L~UL i, 0dBFS~-90dBFS D#] T3 = &
[ZBdB AT v I T =T ICARSERPBOLHET L ENT
EET

RMS Level

0 Ap)

RIS Lol (dBFS)

-80

-90
00:00 00:10 00:20 00:30 00:40 00:50 01:00
Time [m:s)
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Bluetooth HFP #7 > J > 7

Bluetooth HFP % 7 > ) v 7 1%, BN DN X7 ) —F N
A A (APX T T FA W) ~OHfiE a2 T A T 57202, &
EEERELEYS, T_XTOR~Y—F 74 0E, CVSD 2—F v
712 L 0 Bluetooth 4kHz 2 — N\ REFEZH R — M LT E
9, %< OF LW EEFEZE T, Bluetooth mSBC =2 —5 v 7
TIAHIk 8 kHZ HD e b VR — hahTnEd, Zhb
D=3 —F v 7%, APxBluetooth f > X —7 =2 A ATTART
ZxF¥9, UA KX FHFP X, Bluetooth HFP Wideband
Downlink, Automated.approjx 7”2 ¥ =27 N T7 A hT& £,
Rkl N7 7 AR Fa— "y FEFFICRES
THET,

Measurement Recorder—Bluetooth RF F
YRR

Bluetooth HFP DU A ¥ L 2 U v 7 3= F —[[lEI1c95< . RF T
WORBILL AT —AEORANAH Y £9, RF7T R MREE
NFHEFZERI L TA—T 4 A A MU —L0HHET 5 AREE:
YW A 72 912, Measurement Recorder Z{# F L C— &k
MR CRIEMEEZ 72y FLET, RFFERRENS720
Bluetooth RS DO EIEN TN L | A —F ¢ FHIE D BEHME
TTDHZEMbY F9,

THD+NDERIA—T 4 A D RKu vy 77U MIEEEZZIT S
<. Bluetooth DHEERRIERE DR T DL H NI T H72DIT
RSN £7, Measurement Recorder i, Ko v 777 s
BOTHOENA—ZA R LTRHESNET (FOV 7 7%%
)

o

10 THD+M Ratio

5 ¥

THD+M Ratio (%)
(]
wn

0.05 ] L L

02 04 06 08 10 12 14 16 18 20 22 24 26 28 30
Time (s)

U

Measurement Recorder IZ, ##% O APXlEE NV 772
URLEBHT 2720, =T 4 A7V v Foe~vA7 LEYE
Ao O APXIEIZE MY U7 EFICL, A—TFT 4 A AR
— LOERRIO T Y v FOEEEZITER A,

» 26

Bluetooth HFP # 7V 7 —Sinewave
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 Downlink—Stepped
Frequency Sweep

Stepped Frequency Sweep C 20~8 kHz D HD A —F ¢ A ik
TOWEETTZ E9, Bluetooth &—F 1 A DEIEFH D7V
FRRNEIHEEZE X DAREERH Y 9, Znix, LLFo
THD + N Ratio 77 7 ® 80Hz & 4kHz Tid-»& Y L RN ET,

Relative Level (1.00000 kHz)

)

1 ] ]
[ I el | ]
[ R | = LV 4 B ] wn

Relative Level (dB)

1
3
Ln

'
L
[}

'
L
Ln

=
(=]

20 50 100 200 500 1k 2k 5k
Frequency [Hz)

THO+M Ratio

40)

=

THD +M Ratio (%4)
=
-

0.01

10 20 50 100 200 500 1k 2k 5k
Frequency [Hz)
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THD Ratio

Ap)

THD Ratio (%)
o
-

0.01

10 20 50 100 200 500 1k 2k Sk
Frequency (Hz)

Bluetooth HFP # 7 /U v 7 —Stepped
Level Sweep

ZOT7 A NTHE, 400 Hz DH A BRIk LT LT 5
LASARERINET, =T 44 Lb-liE, BETZ 7 AL
75 OdBFS 7> 5-90dBFS % T 5dB A7 v 7 ¢ 3 Fh Rk T+
LZENCHESNET, bR T v AIIF A D) =7 %
#FLET, ZOHITIE, mSBCa2—F v 7 D7=HIZ-70 dBFS
RIEIC L DRERME SN ET,

5 RMS Level
0 Ap)

-10
-5
-20
-25
-30
-35
-40
-45
-50
-55
-60
-65
-70
75
-80
-85

RMS Lewel (dBFS)

-a0
00:00 00:10 00:20 00:30 00:40 00:30 01:00
Time (ms)

Bluetooth HFP #' v U > 7 —Voice
Quality Assessment

Bluetooth f > % —7 = A A& PESQ £721X POLQA A 7> 3 >
ZA 2 APx A —F 4 A7 5T A P, Bluetooth HFP 35 H {5
1% 508 @ Mean Opinion Score (MOS) #JIET&Ed, Z DY
—AFHEUNCRF SN EFEZTHILERDLY £7., AT
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Ap)
7 =J1)V 7 — h"CIX PESQ, POLQA i )7 D B O et D5 75
DI Z M LT EJ, Bluetooth RF D W TFHEIC K -
T, EFmEMETT 2550880, MOSvs Time ©
Z 7 TliE, MOS A7 MR N 3, 2o
TARNCTIE, 120FW7 U v TFNEAEL, MOS AT
123611270 FELT, FOBOHET A TIETTHIL
<. 472MOS A7 L7a F LT,

MO%S vs Time
4.8 @

PAOS (MOS-LO0)
I o Y O 4
e T e Y O« R S T = (T = R 8

=
fa

00 01 0z 03 04 05 o6 07 08
Time ()

400m Acguired Waveform

AD)

300m

200m

100m

-100m

Instantaneous Level (D)
=

-200m

-300m

-400m
o0 01 02 03 04 05 06 OV 08

Time (s)
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Instantaneous Lewal (00

-200m

-300m

-400m

» 28

200m

-100m

400m

=== 33

Wi

[T

Reference Waveform

300m

100m

AD)

00 M

g2 03 04 05 06 07 08
Time (=)
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111}

ey
Mt

7 7 a7 Signal Path DR EFHE

Figure 8 XU Figure 913 A~— h 7 4+ > T7 A N 580D 7 F 1 7 Signal Path ODF%E &~ L CWET, HEREFHREIZIX, 7TAZ Y 27

(*) XFERFFTNET,

TRRS = Tip Ring Sleeve jack with AC blocking cap and resistive pull-down resistor.
TRS = Stereo Tip Ring Sleeve jack with no mic sleeve (T /31 At ~A 707 3 L ORIV ¥ v/ DAY —T7 TEM I ET)

Audio Path

Mode Jack Type Speaker Playback Audio

Phone Sink

Ap)

Record Audio Record Communication

File to Headphone Output Jack

File to Speaker Output

File to Ear Output

Acoustic Microphone Input to
File

Electrical Microphone Input to
File

Playback TRS or TRRS Off DTMF, Music *,
System, Voice Call

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

None On Voice Call *

Playback None Off Voice Call *

Record None or TRS  Off NA

Record TRRS Off NA

Source Mode
NA NA
NA NA
NA NA
NA NA

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

Default *, Mic *, Any
Voice Communication,
Voice Recognition

FIGURE 8. 71 J' 4 —F ¢ A 4T &L OFEERD SIGNAL PATH BREE
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Audio Path Notes Mode Speaker Loopback Audio Loopback Audio Loopback

Phone Sink Source Communication Mode
Acoustic Microphone Loopback TRS  Off Music *, System, Camcorder, Communication, Normal *,
Input to Headphone Voice Call Default, Mic *, Ringtone
Output Jack Voice

Communication,
Voice Recognition

Acoustic Microphone Beware of Loopback  None On All Settings Camcorder, Communication, Normal *,
Input to Speaker Output  5coustic feedback Default, Mic *, Ringtone
Voice

from speaker to oo
Communication,

mic Voice Recognition
Electrical Microphone Loopback  TRRS Off DTMF, Music *, Default, Mic *, Call, Communication,
Input Jack to Headphone System, Voice Call Voice Normal *, Ringtone
Output Jack Communication,
Voice Recognition
Electrical Microphone Loopback  TRRS Onor Off  Alarm, Notification, Default, Mic, Voice Normal, Ringtone
Input Jack to Speaker Ring Recognition

Output

On Voice Call * Default, Mic *, Normal *, Ringtone
Voice Recognition

FIGURE 9. 7F & 7 4 —F 4 AV —7F/3y 7 @ SIGNAL PATH & £
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adb.exe =< Fiz X 2 #E B 8k

A— R 75> T7 7 VIiX, Android SDK D2 R—F% > FTHh
% adb.exe ZfEH L CUSB -/ —7 L Cru /T LAR[EETT,
adbexe 2—7 4 V7 4 V7 b= TIZL VT4 AL PCIH
OWWFNAEEIL/2 Y £9, 2~ NI, Windows Da~<> K7
AVERIZAPX T Y =7 NOPEY —7 P AAT v bk
BEnET, 2hbnKa< 2 Fid, Smartphone Audio Test
2PV H =T 2 RIFRENDIRY RA =2 — LA
CXowckmeL 7,

Navigator
- B i
) EIAF

= [5r Sequence Steps
E] Turn Generator On

Sequence: Sequencel

Record Stop

Set record file to dropouts8kawav
j) Record Start

Delay 30 seconds. (30.00 s)
Record Stop

HFP Hands-Free - AT Command HFP Maximum Mi

¥ C\ Transfer dropouts8k.wav recorded file from the AG

Ap)
INONREDEIIHEHENDIDET = 7 352K, APx 7
oYz b lautomated) &, v —F A7 45— THK
WEDY = ART vy TR LET, ZNbDI—r
A « 27 v 7 TlX. Run External Program Step # ~ v R % fii [
LT, 2~ F1T5|%C adb.exe ZHLE L £7, adb.exe 2~
v RoB%0% TArguments] D37 A — X TSN TWET,

PUFIZRTBIL, T3 RZ@EkSn=7 7 A L%, adb pull
a2 K& LT Windows PC L 7 3 L 21Tzt LE,

T T Iv— I PERINTVERA, =D
SN TS L 912, Windows PATHERBE 2545 (Zadb.exe” S A
EFIELSANTHVLERS D 5

m

m fl 1 0 | O e Y | FOKAC | I
b And Pun External Program Step

[S=X

BH Ads
@ RM] Step Name:  Transfer dropoutsBk.wayv recorded file from the AG device to the P(
@ THI
@ THI Command: adb.exe

[«

Werking Folder:

{pected

Arguments: -d pull "/sdcard/AudicPrecision/Record/dropoutsBkowav” "S{Install | Use Variables...

() Do Mot Wait for Program to Exit
@ Wait for Program to Exit, Ignore Program Output
() Wait for Program to Exit, Validate Program Output

ESpONEE

0K || Cancel || Help

FIGURE 10. 7”& /5 AL —4 VA AT v 779> ADB.EXE ZFEUVH L

TN2120 | Smartphone Audio Test App

31 4



” . iissies

adb VE&—hra<F

PUTFoVE—Favy FRIZE, PCOHOAY—F 73T 7 IVICEEEIND YV E—Favy RR—EEREINTWHET, a~vr N, a~vr RI4 U5l &
@ adb.exe FEOVH L¢3, Android Debug Bridge 1%, Android 5 /34 A® USB K A /X%Z 4 LT Android 0S |28t LE T, A~—F 742D USST Ny 7E— R
EAENMILTBLLLERHY £,

VARV Aa— R

Android Debug Bridge I3 A~— 7+ 7 7V ICa~<y RE&%EE L, Windows AL —F 1 73 25 L2 null, 14T, BEATOTFSNE LOSEEELET,
NO RESPONSE i%. Null Z&EEL £9, #lxiE. Android 0S 13Xy 7 RZ v a<w RO X 5 RBEED adb 2~ > FICIHGE L EH A : adb shell input keyevent 4

DEFAULT (3,
Figure 1L 4 L 010, FEAEDa~y RISHT2I8E &2 R LET, ISET 7 A MY 27 "com.ap"id, Android App BIEED Y —ATH D Z L &R LET,

Failure L AR Aa— Nk, a~< 2 FRBIMENR0 o7l E 2R LTOVET, ZHIEAAS VHANERINTNRNE X ADPEHEERTRT DAY REex
TSR E, a<Y RN R— RSN TORWVIRETa~ Y REZELEBAICRAELET, 2, a~vr FXFHOZ T —IZL o THLRETIHENH Y 7,

Response String ‘ Status ‘

Broadcasting: Intent { act=com.ap.CONTROL (has extras) } App not active
Broadcast completed: result=0
Broadcasting: Intent { act=com.ap.CONTROL (has extras) } Failure
Broadcast completed: result=0, data="Command not found"
Broadcasting: Intent { act=com.ap.CONTROL (has extras) } Failure
Broadcast completed: result=-1
Broadcasting: Intent { act=com.ap.CONTROL (has extras) } Success
Broadcast completed: result=l
Broadcasting: Intent { act=com.ap.CONTROL (has extras) } Success
Broadcast completed: result=4096

FIGURE 11. DEFAULT LV ARV R a— K
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Remote 2> KF—7 )L

-

L
il

Ap)

o< Rid Action TY— F &N £9. %|Main, Analog, HFP., 3 X TNA2DP 3. 2~ REAINCTH1-DICERTHISLEOH L7 7V BiHE R LET,
SUCCESS L AR A, BT AEEAFERINT- L ZIZa~vy RREEENZHEAICOBRREELET,

a o a ANnalog

Close the application ° . . adb shell am force-stop com.ap NO RESPONSE
Success if
Deactivate the application adb shell pm clear com.a installed.
P ep FAILED if not
installed.
Il?nligglelncrement Filename . adb shell am broadcast -a com.ap.CONTROL -e increment filename false DEFAULT
Ennfdtzelncrement Filename J 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 o 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
adb install <filename> If not already installed:
3197 KB/s (491110 bytes in 0.150s)
Filenames with space characters must be quoted. pkg: /data/local/tmp/
Example: ap_smartphone audio test v2.1l.apk
Success
Install the application adb install " C:\Program Files (x86)\Audio
Precision\APx500 Utilities\Smartphone App 2.1 If already installed:

\AP_Smartphone Audio Test v2.1.apk"

2397 KB/s (491110 bytes in 0.200s)

pkg: /data/local/tmp/
ap_smartphone audio test v2.1l.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
adb shell am broadcast -a com.ap.CONTROL -e activity a2dp
Open the A2DP screen . The Main screen must be displayed. DEFAULT
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.
adb shell am broadcast -a com.ap.CONTROL -e activity analog
Open the Analog screen . DEFAULT

The Main screen must be displayed.

TN120 | Smartphone Audio Test App
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Action Main | Analog | HFP  A2DP adb Command adb Response

adb shell am broadcast -a com.ap.CONTROL -e activity hfp
Open the HFP screen . The Main screen must be displayed. DEFAULT

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.

adb shell am start -n com.ap/com.ap.activities.MainActivity
Open the Main screen (] L . . Starting: Intent L . L.

Start the application with this command, then open a screen (A2DP, Analog, or HFP). { cmp=com.ap/.activities.MainActivity }

Displays the Activate screen if the application is not already activated.
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 . :g?czhiiimirgigziiiiast —-a com.ap.CONTROL -e loopback source 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
i’srtnlrcr)]ciﬁl?gg':(ion e . adb shell am broadcast -a com.ap.CONTROL -e loopback mode call DEFAULT
sg;(nlr?]olﬁﬁgac':(mn mode L] adb shell am broadcast -a com.ap.CONTROL -e loopback mode communication DEFAULT
is;ﬁ%ﬁggtkion ) (] adb shell am broadcast -a com.ap.CONTROL -e loopback mode normal DEFAULT
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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
adb shell am broadcast -a com.ap.CONTROL -e setPlayFile
e Sk e /sdcard/AudioPrecision/Record/testfile.wav DEFAULT
File paths and names with space characters must be enclosed in quotes.
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
Sme;dreecord communication adb shell am broadcast -a com.ap.CONTROL -e record mode call DEFAULT
ie;dr:cord communication adb shell am broadcast -a com.ap.CONTROL -e record mode communication DEFAULT
fne;dreecord communication adb shell am broadcast -a com.ap.CONTROL -e record mode normal DEFAULT
Set record communication adb shell am broadcast -a com.ap.CONTROL -e record mode ringtone DEFAULT

mode
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adb Command adb Response

adb shell am broadcast -a com.ap.CONTROL -e setRecordFile
Set record filename N N /sdcard/AudioPrecision/Record/testfile.wav DEFAULT
File paths and names with space characters must be enclosed in quotes.
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 (] L] 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
Zﬁéﬁ?e T (HEB I A . (] adb shell am broadcast -a com.ap.CONTROL -e volume down DEFAULT
Volume Maximum o o 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
::/I(i)éllir)ne Up (increment 1 . . adb shell am broadcast -a com.ap.CONTROL -e volume up DEFAULT
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Ap)
APx a2 MZEXAA~—F 7T R b

KT 7 =Hv /) — FTi& Android /34 ADT 1 7k LW Bluetooth 5 5732 &2 T A F T 570D APxv42 7 a =/ N7 7 A LN
kI nEd, 7Vl b7 ANE APRY— "N T A AT A AT AT TV r—va Ry r—yO—HE LTPCITA VA
F—b &, BEITLTOT 4 L7 VIS ET, Bk 7 ey b2EHATZ E2HRLET,

~z—a7AFuYx/ Miadb THEILER TWERA, ZhoDFuadxcy MI, Av— 740 D7 U A =2 —OFEHEEL
TANERSEDT2ODFX v —2Ta T NERMIELET, WY 7 A VOFAE/MEIE EEEE/EILICET A7 a7 ME- T,
APX JIETE & ORI ZRFEL £ 7,

AndroidiZ. Media Transfer Protocol (MTP) % f#ifH L CWindows PC & USBH%#5¢ L 97, AndroidT /34 A A3Windows PCIZUSBHEEGE X 41T DIk fE
T 7 ANDAndroid” 7 A LT AT MMIEZIAEND EE, WindowsTZ/ A7’ 0 —F L T7 7 A ARFREINET, LL, AndroiddD /712
X V. AndroidT /A RICFEREINTZH LW T 7 A V4L, WindowsT™ 27 A7’ r—7 ECTHEFINEEA, ZOHA. AndroidT /A A % FEH)
THLERH Y EF, Windows=Z A7 a—Z %A LTINLDT 7 A /UIT Z7EAL, Windows PCIZ 2 B —F 52 EMNMTEXET,

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

HTRY =7 FOFMIUTOREZ ZZR TS,

Analog Headphone Jack, Automated.approjx 16 vy h,441KkHz & 24 K48kHz C v a— RENEA—TFT 4 AT A L7
TANEBET DTN ADNY K740 V% v 7 HIIRT 3 —~ U A% JE
LET,

534 Z_[0 AP Smartphone Audio Test 7 7" U 77— a v & B4 5 12i%,
adb.exe DN MHE T,

HIZETEH : 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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Analog Jack Input to Output Loopback,
Automated.approjx

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

Analog Microphone Jack, Wideband and
Narrowband, Automated.approjx

Bluetooth A2DP, Automated.approjx

44.1 kHz & 48 kHz Sample Rates

» 38

VAT I ANNENY RT3 Py 7 HAOMOT S a7 v—7"y 7
NADHF—F 4 F T p—<w 2 ZAEELET,

Android 7734 & [T AP Smartphone Audio Test 7 7 U 7 —< 3 v 2 HEMET 5
IZ1%, adb.exe NMLE T,

MEHE B : 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.

TNAADYA T ANNT X > 7 ~DFRANZRET B 70 O PN EEH 2 T2t
L. TOHOA—T 4 FmET A MMitlie~A 7 ALV ERELET,
T A M 8kHz & 48kHz TRk I NIcEH CHEITESNET, 27 rY =7 |
TlX, A ZANEEORRLUR (Ny RT3V v 7 HTiEe<)
ANTDO7 Y T ORRICRD Z EEBELTHET,

Android 7 /XA A _EC AP Smartphone Audio Test 7 7’ U 77— a > % HEL T %
IZ1%, adb.exe 2NLETT,

HI7EEH : Level and Gain, Stepped Level Sweep, THD+N, Signal Analyzer,
Multitone Analyzer.

Trhu EE Y —2ADA L, BERENTET AN ESHT S EICL o T,
TNRAADYA 7V x v ZVEREZME LE T, T A Mid 8kHz & 48kHz CTrrdk
SNFEETEITINET,

1%D THD + N DEHLZG|I SR ZTIR KD~ A 7 A L~b% dBrG U 7 7 L~
ALYk LTANTHUENS Y £9,  [Analog Microphone Jack, Loopback

Find Max Input, Automated.approjx] 72 =27 % FE(TLT. T dBrG L'~
ERELET,

Android 734 A G AP Smartphone Audio Test 7 U 77— 3 > & HEL T %
121X, adb.exe NMEETY,

HIFETEH : 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).

HEHEHEEE (A2DP VY — ) D APX A —F 4 A7 FF A % (A2DP Sink) ~®
Bluetooth A2DP %' 7 U > 7 DA —7 4 AdEH 2 E L 9, APxA—7 4
F e THFIAVIE, TAAATHAESN A —T 44+ TAMEEEZIFELT
T L £

Android /34 2 |-G AP Smartphone Audio Test 7 7 U 77— 3 > & HE{L T %
IZ1%. adb.exe BMLETT

HIFEHE : 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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Bluetooth HFP Narrowband Downlink, 8kHz DY 7L — FTEWWET AT 2 — " RCVSD =2 —F v 7 2 L T,
Automated.approjx Android 7/8NA A (=T 4 A7 — b U oA FIZILAG) D APXA—T 4 AT
FF A4 (HFF /34 &) ~O Bluetooth HFP # 7 > U > 7 DA —F 4 A 5WE %
HELET, APxA—T 44 - TT 74V, T ATHEIN A —T «
8 kHz Sample Rate F e TAMEEEZEFE LTI LET,

Android 773 Z |- T AP Smartphone Audio Test 7 7° U 7 —3 g > Z HE)k+ %
121X, adb.exe BAMEE T

HEHE B : 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, FEA LT A X (Audio Gateway, F72ILAG) 225 APXA—FT 4 AT FT7 4%

Automated.approjx (HF /34 A) ~® Bluetooth HFP mSBC (7 A KX KEH) XU 70
I =T 4 A REERELET, APxA—T 44« TFT7A4FIE. T4 ATH
EEINTA—T 4 F - TAMEFEZE LT LET, APx 7T 74 %I, U

16 kHz Sample Rate A KX K Bluetooth 7> a &2 L TRET HMERH D £, 7 A M
Bld, 16kHz DY F VY v 7 L— FTHEILENTWET,

Android 7 /XA A _EC AP Smartphone Audio Test 7 7’ U 77— a > % HEhL 3 %
IZ1%. adb.exe 2NLE T

HI7EEHE : 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, 8kHzDH > 7N — FTEET DT r— " FCVSD 2—F v 7 2 L T,
Automated.approjx APX A —F 4 AT FZ A% (HF 7 /34 ) 225 Android 7 /851 A (A—F 4 44
—bh A, £/ AG) ~D Bluetooth HFP 7~ 7V > 7 O F—F 4 A WH &
WELET, APxA—T 4 AT F T4 WiL, Sz 7 7 A V& PCIZHA TV
8 kHz Sample Rate u— KU T LET,

Android 7 734 A _}C AP Smartphone Audio Test 7 7" U 7 —3 3 > &2 HENML T 5
121, adb.exe BMLETY

HI7EEE : 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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Bluetooth HFP Wideband Uplink,
Automated.approjx

16 kHz Sample Rate

Analog Headphone Jack, Manual.approjx

Analog Microphone Jack, Narrowband,
Manual.approjx

» 40

16 kKHz D> 7 L— K TEIWET S mSBC (VA RN REF) 2—F o7 %
BEHALT, APxA—F 447 F T4 (HF 731 R) 775 Android 5 /3A A (4
—T 4 A= U= A F7IFAG) ~O Bluetooth HFP 7 v 7’V v 7 DA —F
AAREERELE S, APXA—T 4 AT T 74 PF, eSS 77 A L%
PCICH 7 rm— R LTI LET,

Android /34 A |-G AP Smartphone Audio Test 7 7 U 77— 3 > & HEL T 5%
IZ1Z. adb.exe BDMLETH

HEHE B : 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).

DTl MI. AT A FT AN 7 ANEFETHET A AD~y K
TV v IR T =~ ABHEE L ET,

734 A _FC AP Smartphone Audio Test 77’ U 77— = U 2 ET 2 LB R B 1
3N

HIZETEH : 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).

TrualEEE AN L, 8kHz DY TV L — N TSN T 7 A V&5
W+ 228LI2koT, EXAMATALZADSA 7 V% v 7 HREHELET,

7 /3A A _EC AP Smartphone Audio Test 7 7'V 77— a V EEMET A MR H Y
9, T35 A7 4 /L¥ [/sdcard/AudioPrecision/Record/] 75, 5 7 # /L k
@D PC 7 4 /L4 [C : \Users\username\Documents\Audio Precision\Smartphone
App\Recorded\| IZFt#kSNT=7 7 AV Ea b —F b X ofrnFrnsnsd,

1%D THD + N DEAZ S E R THRRKO~A 7 AL~ L% dBrG J 7 7 L >
ALY LTANIT 248N H Y £9,  [Analog Microphone Jack, Loopback
Find Max Input, Automated.approjx] 7B Y =7 F&E{TL T, Z® dBrG L~
ERELET,

HIZETEH : 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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Bluetooth A2DP, Manual.approjx

44.1 kHz & 48 kHz Sample Rates

Bluetooth HFP Narrowband Downlink,
Manual.approjx

8 kHz Sample Rate

Bluetooth HFP Wideband Downlink,
Manual.approjx

16 kHz Sample Rate
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HEH RS (A2DP Y —R) 6 APx A —F 4 A7 F 7 4% (A2DP Sink) ~®
Bluetooth A2DP ¥ 7 >V 7 DA —7 4 AdBEZME L £, APxA—7
I TFIAFR. FAL ATHESNEA—T 44 - TAMEBEZZIFELT
fiRfr L E 9,

7 /34 A _FC AP Smartphone Audio Test 7 7"V 77— = U 2 #ET 2 LB R H Y
3N

HI7EHE : 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.

8 kHz D> 7L L— hTEIfET 5 ) m—/S0 K OVSD 21— » 7 % L T,
Android 731 A (A—FT 4 47—~ U =A E£I2ILAG) 7D APXA—F 4 47
FIAYP (HF 731 A) ~0 Bluetooth HFP X' 7 V) > 7 O A —F 1 A B &
WELET, APXA—=T 44 TTIAVE, T ATHESN A =T «
A TAMEREZE LTI LET,

XA A | AP Smartphone Audio Test 7 7' ) & —3 g V HET 5 MENH D
3

HIFETEH : 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).

ENA VT A A (Audio Gateway, F721L AG) 7D APXx A —T 4 AT+ T A
(HF 7 /34 R) ~® Bluetooth HFP mSBC (VA KX KEH) Zor V70

A =T 4 A REERELET, APxA—T 44« TFT7A4FIL. T4 ATH

EINTA—T 44 - TAMEEEZE LTI LET, APXT 71 Fid,

U A R/N2 R Bluetooth 7Y 2 VAR L CERET 2HERH Y £9, RERE

BiE. 16kHz DY 7V v L— hTHB L ENE T,

7734 A_|-C AP Smartphone Audio Test 7 7" ) 77— a U ZIET A HLERH Y
iﬁ—o

HIEHE B : 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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Bluetooth HFP Narrowband Uplink,
Manual.approjx

8 kHz Sample Rate

Bluetooth HFP Wideband Uplink,
Manual.approjx

16 kHz Sample Rate

» 42

8kHz DY 7L — FTEWWET AT 2 — " RCVSD =2 —F v 7 2 L T,
APX A —F 4 AT FF A% (HF T/34 R) 55 Android 7341 A (A—T 4 44
— 7 =A, £771XAG) ~D Bluetooth HFP 7 > 7'V v 7 DA —F ¢ A WE %
HWELET, APxA—T 44T FT7A4Wd, S 7 7 AV PCICX TV
n— K LTI L £,

534 Z_EC AP Smartphone Audio Test 7 7'V 77— a U A BMET A LERH Y
¥4, T3 A7 /L& [/sdcard/AudioPrecision/Record/] 6. 57 /L b
D PC 7 /v % [C : \Users\username\Documents\Audio Precision\Smartphone
App\Recorded\| |Zft#kESN=T7 7 A L Eat—F b X ofErnFrsnEd,

HIETEH : 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).

16 kHz DY > 7L L — K TEWEST D mSBC (U A RV REF) a—F v/ %
ER LT, APxA—F 4 AT+ T A% (HF T /31 Z) 255 Android 7 /34 2 (A
—F 4 A F— b T A, £721LAG) ~D Bluetooth HFP 7 v U > 7 DA —F
S AMEERELET, APxA—T 4 A7 F 74 VIL, kS 7 7 A%
PCIZH U — LTI LES,

7 /34 A_ET AP Smartphone Audio Test 7 7° ) 77— a VA ET A LERNH Y
*9, T35 A7 /¥ [/sdcard/AudioPrecision/Record/] 725, 7 7 # /L k
M PC 7 #/V4 [C : \Users\username\Documents\Audio Precision\Smartphone
App\Recorded\| (ZFiEk N7 7 A V& abE—F 25 L) ERBERINET,

HI7FEEHE : 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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Av— T A F—T4FTAMEE

TNAADEG Y 7 () TAMNHOA—T 4 47 A ME#IEL, 8kHz, 16 kHz, 44.1kHz, B LV 48kHz D 4 >DH T
— FTHfEENET, 77 A F16bit b LT 24bit DY =7 PCM T a— REATWET, AF 7 =Hh1 /) — FTRESHLTWY
B=a T VAPX T BV =l N7 7AME APAY— T4 F =T 4 AT AT TV EERALT, ZNHDT7 7 A VET/SA AR
T~Y a7 )V CHETHEOO T T MafnrLET,

L Level @) TAET77r40
dBFS

HFP EEYEEIR A ) 75 2 @8 kHz > 7V 2 L — k (16 bit, Mono).

1 kHz %1 V% -20 10 —20_Ref_1k_8k.wav
400 Hz V1 0% -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 PRI DY A Aoy N b—0THRED . -20 140 —-20_FreqSwp_45_20-3557_8k.wav

20Hz 775 317Hz ETO 3D 3 A7 ¥ —T AT »

7. VT 3557Hz £ TO 6 A7 X —TRIgAT v 7

MR DLYA P 45 b — U REA T v TR A

— 7 AT v TEEEA T 4 — T HER T

5 FPREIFE-20dBFS 1kHz A% /SA 1 v k h— 2 ThaE Variable 69 LevelSwp_8k.wav
Y . 0dBFS~-90dBFS DHIE A 8/ 7% 400Hz H A1 > i

D 3 BHRRICHNT 7 BRIOEE N X, B et

A VAL =T, AV =T VT ¢ JEmT

PESQ @ MOS HIEH] D EFH (3 7 L—X) 0 8.858 0_PESQ_F1S1_8k.wav
PESQ @ MOS HIFEAH BHEDER (3 7 L—X) 0 8.057 0_PESQ_M1S1_8k.wav

PESQ @ MOS HIEH] ZtEDEF (3 7 L—X) -6 8.858 —6_PESQ_F1S1_8k.wav
PESQ ® MOS HIEM BiEDER 3 7 1L—X) -6 8.057 -6_PESQ_M1S1_8k.wav
POLQA @ MOS HIFEH LD EH (2 7 1—X) 0 9.000 0_POLQA_F1S4_8k.wav
POLQA @ MOS HIFEH] BHEDER (2 7 L—X) 0 9.000 0_POLQA_M1S2_8k.wav
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@

M=

Level
dBFS

HFP Bk & v U v 75 R F@16 kHz > 7Y > & L — b (16 bit, Mono).

IR ()

TANTZ7A I

1kHz Y1 & 0 30 0_Ref_1k_16k.wav
-6 30 —-6_Ref_1k_16k.wav
-20 30 -20_Ref_1k_16k.wav
400 Hz ¥ 1 i 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 PO A L iAoy h h—2ThEE D | 0 89 0_FreqSwp_28_20-7500_16k.wav
ZOHE 25 6300Hz E THO3IMDIAY &“‘7%35[%151 -20 89 —20_FreqSwp_28_20-7500_16k.wav
w7 FEWTTI500Hz £ TH 647 ZF—THEAT
ThETet A 28 b= AT v TR AA
—7 . AT v TREEERA T ¢ —TRERT
5 FD R [E-20dBFS 1kHz IEAXH /SA 1 v k h— 2 ThhE Variable | 69 LevelSwp16k.wav
) . 0dBFS~-90dBFS DHRIE A A2 400Hz [EFXIK D
3 RISV T 7 B OESNE x . BPERG 2R IE5L
WAL =T, ALV =T VT 4 IEDEHA,
PESQ @ MOS HIEH Lt EF (3 7 1—X) 0 8.858 O_PESQ_F1S1_16k.wav
PESQ @ MOS HIEH B EF (3 7 1L —X) 0 8.056 0_PESQ_M1S1_16k.wav
PESQ ® MOS HIiEM MDD ER (3 7 L—X) -6 8.858 -6_PESQ_F1S1_16k.wav
PESQ @ MOS HIliEMH FHEDFER (3 7 L—X) -6 8.056 -6_PESQ_M1S1_16k.wav
POLQA @ MOS HIEM et FH 2 71 —X) 0 8.000 0_POLQA_F1S4_16k.wav
POLQA ® MOS HIEH B EH 2 71 —X) 0 8.000 O0_POLQA_M1S2_16k.wav
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M=

Level
dBFS

7+ 1 7KV A2DP 7 R h@44.1 kHz %> 7 U > & L— k (16 bit).

IR ()

TANTZ7A I

Ap)

LF % > %V : OdBFS 10kHz YA > 0 30 0_Crosstalk_Left_Only_10kHz_44k.wav
RF v 1L
LF vl B 0 30 0_Crosstalk_Right_Only_10kHz_44k.wav
R+ /L : OdBFS 10kHz 1 >
997 Hz VA i 0 30 O_Ref_997_44k.wav
-20 30 -20_Ref_997_44k.wav
-20 180 -20_Ref_997_180S_44k.wav
3D OTHz YA XM ay N h—2ThEE 0 96 O_FreqSwp_31_20-20k_44k.wav
V. 20Hz 725 20kHz STD 3RO 3A7 5 —7 =7 96 | -1_FreqSwp_31_20-20k_44k.wav
MR AT » TSR B9 A iK% 31 b— %A
Ty TREHAY 4 —T, AT v TEEKAY | 3 96 —3_FreqSwp_31_20-20k_44k.wav
o — 7 HEMT -6 96 -6_FreqSwp_31_20-20k_44k.wav
-20 96 —20_FregqSwp_31_20-20k_44k.wav
5%@® 997THz DY A A 1y k h—2 Thh -20 188 —-20_Slow_Freqswp_61_20-20k_44k.wav
£V, 20Hz 75 20kHz £THO 3D 1/6 47 ¥
—THIEAT v T 0575 61 b— VR AT v
TRWEEA T 4 —T ', AT v TRAWEEAT —
ZHE M
997Hz DH 1 > . -60dBFS T 2 #>. OdBFS T 2 | Variable 30 DNR_1kHz_44k.wav
), -60dBFS T2 R ™ 7 [E# VK L, APx Zff
ALEZAF v 7 L PRIERIT
5 FH[EE-20dBFS 1kHz ¥ > /54 1~ k h— | Variable 68 LevelSwp_44k.wav
VTHAE Y . 0dBFS~-90dBFS D EIE 238/ %
400Hz %A > 3 FMMEIZHEV T 6 FU i oo i
ETwi . BB A AL =T, T A
V=7 U7 ¢ JEMT
20Hz 76 20kHz £ CD 3 47 % — 7 J& %, w | O 9.956 | O_Mult_31_20-20k_44k.wav
#5 3,604, fiLfly 7 ML, BLU43004Y g 9.956 | -1_Mult_31_20-20k_44k.wav
VIINVDEXT, EADF ¥ RV 31 DJE—
P A P EHSORT LA ILTF F—ES, = -3 9.956 —-3_Mult_31_20-20k_44k.wav
DT 7 A IWTEROKY IRLTT -6 9.956 | -6_Mult_31_20-20k_44k.wav
-20 9.956 | —20_Mult_31_20-20k_44k.wav
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Ap_) 25,-- —

e

Bz Level REB) TARTrAN
dBFS

7F 1 Z KU A2DP 7 R h@44.1 kHz %> 7Y > 7 L— k (16 bit)

O_Mult_Xtalk_31_20-20k_44k.wav

—-1_Mult_Xtalk_31_20-20k_44k.wav

—-3_Mult_Xtalk_31_20-20k_44k.wav

—6_Mult_Xtalk_31_20-20k_44k.wav

BI3IF T X —T DR TELAIZ 28 DR LY | 0 9.956
?IVYEZ%?%\UXTVﬂ’Sl =<V F b—1E 1 9.956
o
i L -3 9.956
L F ¥ > R/ 1 20Hz~20.1496kHz, I 2R 3.649
-6 9.956
R F ¥ > /L : 20Hz~19.8502kHz, I 5 3.733
-20 9.956

WF ¥R T EA O T Mk,
43904 % VDI E R E E/NRICI A E T,
DT 7 A IMTEEOEY IR L T,

80Hz~20kHz D LB R, RMPH LD Z B A b
— 7 PEERRFIAT) &N TEET,

—-20_Mult_Xtalk_31_20-20k_44k.wav

B Level KE@®) TART7rA0
dBFS

75 u 7Kk A2DP T A F@48 kHz 327V > 7 L— (16 bit)

L<F % > %L : OdBFS 10kHz VA > % 0 30 0_Crosstalk_Left_Only_10kHz_48k.wav
RF ¥ %)L 5
LF v Rl s 0 30 0_Crosstalk_Right_Only_10kHz_48k.wav
R F ¥ > %/ : OdBFS 10kHz H A I
997 Hz 1 % 0 30 0_Ref_997_48k.wav
-20 30 -20_Ref_997_48k.wav
-20 180 -20_Ref_997_180S_48k.wav
3D 9THZz A A ay N h—2 ThhE 0] 96 O_FreqSwp_31_20-20k_48k.wav
V. 20Hz725 20kHz TO WD 347 5 —7 " 96 ~1_FreqSwp_31_20-20k_48k.wav
MEAT v 7Bl A 3 31 b— xR
T FIEEIA Y 4 — T, AT FTEEEA -3 96 —-3_FreqSwp_31_20-20k_48k.wav
o — 7 RE T -6 926 -6_FreqSwp_31_20-20k_48k.wav
-20 96 —-20_FreqSwp_31_20-20k_48k.wav
5D 997THz DY A /A 1y k h—2 Thh -20 188 —20_Slow_Fregswp_61_20-20k_48k.wav
F 0. 20Hz /5 20kHz £ TDO 3FD 1/6 47 ¥
—TMRAT v 75725 61 h—V AT v
TR A T 4 —T . AT v TJREEAT 4 —
ZHE RS
997Hz DHA %, -60dBFS T 2 £, 0dBFS ¢ 2 | Variable | 30 DNR_1kHz_48k.wav
. 60dBFS T2/ d 7 [EI# VKL, APx Zff
HLEXAFI v Lo PRIERGT
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e
iy

S LT RE®E)  TAET77A0
dBFS

777Kk A2DP 7 R @48 kHz %7 U 7 L— (16 bit)

5 fP [ FE-20dBFS 1kHz ¥ > /%A @~ k h— | Variable | 64 LevelSwp_48k.wav
VTHEE Y . 0dBFS~-90dBFS DIENE 2N A4 %
400Hz YA I D 3FWIRRIC KT 6 B o
LT . BBERRY A AL —TF ' A
V=7 U7 ¢ JEMT
20Hz 725 20kHz D 3 47 #— 7 &k, #eg | 0 10.000 0_Mult_31_20-20k_48k.wav
*3.821, BHEEB/MUTDIOOMMTT o7 10.000 | —1_Mult_31_20-20k_48k.wav
r, BXN96000 B> 7 ILDEST, EADF
x :/*/VL: 31 @E_IEBQA-{EZ ;&ﬁoxﬁ‘— L A< -3 10.000 —3_Mult_31_20—20k_48k.wav
Fh—=U1E8, TOT7 7 AIEBEOBYIEL | -6 10.000 -6_Mult_31_20-20k_48k.wav
o -20 10.000 -20_Mult_31_20-20k_48k.wav
B34 X —T OREEHTLEAIZ25 DR | 0 10.000 0_Mult_Xtalk_31_20-20k_48k.wav
gVﬁ%ﬁﬁz?V*31F“VV”?F“V% 1 10.000 | —1_Mult_Xtalk_31_20-20k_48k.wav
=
i B -3 10.000 -3_Mult_Xtalk_31_20-20k_48k.wav

L F ¥ > %L : 20Hz~20.150kHz, 5% 3.943

-6 10.000 -6_Mult_Xtalk_31_20-20k_48k.wav
R F ¥ %L : 20Hz~19.850kHz. %53 3.849

-20 10.000 -20_Mult_Xtalk_31_20-20k_48k.wav

WF v R TR MMM T ML,
96000 o 7LD & /NI X £,
D77 A NMIEEOBYIE L TT,
101.000Hz /> 20.150kHz £ TO L 7>6 R, R 7>
HLOZ AR HEZERFHIITY ZENRT
xFET,
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Level | p&ps FANT 7 AN
dBFS N
)

BRBELr—F 4 AR T+ —< R TFRTF R N@A8kHz B F VU v L — | (24 bit, Stereo).

LF ¥ > %/ : OdBFS 10kHz V-1 v A7 L4 | O 30 0_Crosstalk_Left_Only_10kHz_24bit_48k.wav
RF v 3L

LF v gl EE 0 30 0_Crosstalk_Right_Only_10kHz_24bit_48k.wav
RF ¥ > 1/ : OdBFS 10kHz V-1 v 8 AT LA
2T LA 997 Hz YA ik 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 THz YA XA ey N h—2 TV, 0 96 0_FregSwp_31_20-20k_24bit_48k.wav
IZ 20Hz 725 20kHz £TO IBORE 3 A7 24— 4 96 ~1_FreqSwp_31_20-20k_24bit_48k.wav
THgAT v TN B AT VLAY A U 31 b
— ATy TREEAY 4 —F, AT v TfE -3 96 —-3_FreqSwp_31_20-20k_24bit_48k.wav
WA T 4 — 7 REmT -6 96 -6_FreqSwp_31_20-20k_24bit_48k.wav
-20 926 —-20_FreqSwp_31_20-20k_24bit_48k.wav
S5FD 997THz DY A Ay N h—2ThhE | O 188 0_Slow_Fregswp_61_20-20k_24bit_48k.wav

V. 20Hz 75 20kHz £ THO 3FD 1/6 &7 Z —
THRAT v P THELARAT LAY A 3 61 k

— AT TRBEEA T 4 —T7, AT v 7R | -20 188 -20_Slow_Fregswp_61_20-20k_24bit_48k.w
g A T 4 — 7 HERNT av
AT LA 997 Hz DY A . -60 dBFS T 2 7. Variable | 30 DNR_1kHz_24bit_48k.wav

0dBFS T2 %), -60 dBFS T 2 #? 7 [alfk v K
Lo APXZER L= A+ v 7 Ly PHIER T

SHOMECIEE B AT L AT v S L~LdY | Variable | 64 LevelSwp_24bit_48k.wav
A P A A —7"-20dBFS 1kHz DV A /31 11w
Ik —>. OdBFS %> 5-90dBFS % T 5dB D #ZiE A
T 7% FIF T 400Hz DA D 3 FOEE.
BWTemmyE, FArU=7U7 R EMT
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Level | BERA FANTZ7F ANV
dBFS N
()

BfRBELT —F A AN T 3 —~< VAT F XA M@48kHz 7V 7 L— | (24 bit).

20Hz 725 20kHz D& 3 47 2 — 7 &k H. FE 0 10.000 0_Mult_31_20-20k_24bit_48k.wav

#3821, WA R/MET SO 7 by BE o1 710,000 | —1_Mult_31_20-20k_24bit_48k.wav
96000 > 7VDES T, EADTF ¥ RVIZ
31 O T i A LA ks fs | -3 | 10.000 | ~3_Mult_31_20-20k_24bit_48k.wav

o DT 7AMIBEOKRYIEL TT, -6 10.000 | -6_Mult_31_20-20k_24bit_48k.wav
-20 | 10.000 | -20_Mult_31_20-20k_24bit_48k.wav
B340 4 —T OREWHMCLAAIZ 25 DRy |0 10.000 | O_Mult_Xtalk_31_20-20k_24bit_48k.wav

VEEELAT LA 3L b=y~ AF b=ME5 21 10,000 | ~1_Mult_Xtalk_31_20-20k_24bit_48k.wav

LF ¥ F/b 1 20Hz~20.150kHz, % 3.943 |3 10.000 | —3_Mult_Xtalk_31_20-20k_24bit_48k.wav

RF ¥ > K/b : 20Hz~19.850kHz, % 3.849 |- | 10.000 | —6_Mult_Xtalk_31_20-20k_24bit_48k.wav

W Kb 196000 o FADRES, WEFEE [ -20 | 10.000 | —20_Mult_Xtalk_31_20-20k_24bit_48k.wav
BMET DT LN T by DT 7 AU
BHOBYIEL TY,

101.000Hz 7> 5 20.150kHz £ CTO L 75 R, RN
LOEMD Y a A h— 7 EZRFFZITY 2 &N
TXET,
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