BauaHue nneepa Ha 38yK LIAT

Llenb akcnepmmeHTa H6bl1a B3ATb TpM pa3Hbix LA 1 npoBepuTb, Kak BAUAET Ha U3MEPEHHbIE
XapaKTEePUCTUKKN MCMOb3yeMbI NPorpammHbIn naeep. Kak TpaHcnopT ucnonbsosasnca POCO M3
(Android 12), Bce nsieepbl 66111 HAaCTPOEHbl Ha NO6UTOBLIM BbiBOA,. B Tecte 6b11M MCNO/Ib30BaHbI
cnepyowme NporpaMmHble Naeepbl:

Eddict Player
Resonada

FiiO Music
Hiby Music
Neutron Player

ik wn e

Kak LLAM 6b1am ncnonbsosaHsbi (LLAM-CBUCTKM), MMetoLiMe He NoXUe NapaMeTpbl:

1. Shanling UA3
2. Keysion Dual CS43198.
3. Keysion Dual CS43198+ SGM8262

Kak ALLM npu namepeHmn napametpos B RMAA 5.5 6bina ncnonb3osaHa kapta ESI UGM192, B pexume
3anucu 24 6ut/192 Ky, Harpyska Ha Bbixoge LLAM He ncnosb3osanack. M3amepeHue npoBoanaocs Ans
yacToTbl 3anucn 44,1 kl'y, n 48 Kl'y,

U3amepeHus ana Shanling UA3

B nepBoit Tabanue nokasaHo namepeHue ansa Eddict u Resonada Player.

Device: Eddict Player | Eddict Player | Rezonada Rezonada

Sampling mode:  16-bit, 44 kHz 16-bit, 48 kHz ~ 16-hit, 44 kHz 16-bit, 48 kHz
Frequency responze, dB | +0.02, 013 +0.02,-010 +0.02, 014 +0.02, 011

Moize level, dBa 942 945 -94.0 442
Diynamic range, dBA 941 94.3 935 94.2
THD, % 0.0002 0.0008 0.0007 0.0007
IMD + Noise, % 0.0058 0.0058 0.0059 0.0059
Stereo crosstalk, dB 931 936 941 945
IMD+N [zwept freq.], % 0.0061 0.0062 0.0064 0.0063
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~a
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Puc.1.

Fae eugHa pasHmua no KHW, Ho nydlue Bcero pasHuuUa BUAHa Ha rpaduKax HUXKe No pacnpeaeneHuto
rapMOHMUK.
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Puc.2. CpasHeHune KHU ans Eddict Player n Resonada gns yactotsl 44,1 Kl'y,



lae xopoluo BuaHo, 4To Resonada umeet meHblue 2-yi0 U 4-y10 rapMOHUKY U UyTb Bbiwwe 3-toto0. 1A
yacToTbl 48 Kl BCe NOBTOPAETCA NOJIHOCTbIO, KaK NOKa3aHO HUMXKe Ha rpaduKax.
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Puc.3. CpaBHeHne KHW gns Eddict Player u Resonada gns yactoTbl 48 Klu.

Huke B Tabamue nokasaHbl usmeperus ana FiiO un Hiby Music.

Test results X

Dievice: Fiildl Music | Fill b uigic ‘ Hiby Muszic Hiby Music

Sampling mode:  16-bit, 44 kHz 16-bit, 48 kHz  16-bit, 44 kHz 16-bit, 48 kHz
Frequency response, dB | +0.02,-013 +0.02,-011 +0.02,-013 +0.02,-0.11

Moize level, dBA -94.2 -94.5 944 -94.3
Diynamic range, dBA 34.0 94.3 94.2 4.1
THD, % 0.0008 00008 0.0007 0.0007
IMD + Moize, % 0.0058 0.0058 0.0060 0.0060
Steren crosstalk, dB -95.1 5951 -394 936
IO+ [swept freq.), % 0.0081 0.0082 0.0083 0.0064

[ Select [ Select [ Select -

>/l —
D HIMT: Right-click on result boxes ta view the detalled reports....

(:1'{ Left channel
Right/channel

;U Leftchannel
B Right channel

N l.... B P AT PR P

- :QMLI«A—J. .\.-..‘._L.nl.;w Ll Lot itesd, |

100 200 300 500 1000 2K 3K BK 10000 Hz 30 50 100 200 300 500 1000 2K 3K 5K 10000

Puc.5. CpasHeHne KHU gns FiiO Music n Hiby Music gns yactoTsl 44,1 Kkl'y,
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Puc.6. CpasHeHne KHU ana FiiO Music 1 Hiby Music ana yactotbl 48 Klu,

loe xopowo BuaHo, yto Hiby Music umeet meHbLue 2-yi0 1 4-y10 rapMOHUKY U YyTb Bbllle 3-1010, Yem
FiiO Music.

Huxke B Tabamue nokasaHbl nsmepenus ana Neutron Player.

Test results X
Device: | Meutron Player ‘ Meutran Player [Empty] [Empty]
Sampling modz:  16-bit, 44 kHz 16-bit, 48 kHz
Frequency response, dB | +0002, 0.13 +0.02, -011
Maise level, dBA 939 942
Diynamic range, dBA 938 94.0
THD, % (0.0008 0.0007
IMD + Noise, & 0.0053 0.0053
Stereo crogstalk, dB 943 939
IMD+M [swept freq.), % 0.0062 0.0064
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Puc.8. CpasHeHne KHU gns Neutron Player ana yactotel 44,1 KMy 1 48 Klu.
[ae BUOMM TaK XKe NOHUMKEHHYIO 2-y10 U 4-y10 TapMOHMKY M YyTb Bbllwe 3-10t0.
N3mepeHusa ana Keysion Dual CS43198

Hurke B Tabanue nokasaHo nsmeperHune ana Eddict n Resonada Player.



Test results X

Device: | Eddict Player ‘Eddict Player ‘ Rezonada Rezonada

Samplingmode;  16-hit, 44 kHz 16-bit, 48 kHz ~ 1B-bit, 44 kHz 16-bit, 48 kHz

Frequency response, dB | +0.07, -0.03 +0.01,-003 +0.01,-0.03 +0.01,-0.03
Moise level, dBA -94.5 948 -94.6 -94.9
Dynamic range, dBA 94.4 946 94.4 94.7
THD. % 0.0011 0.0011 0.0008 0.0008
IMD + Moige, % 0.0055 0.0060 0.0058 0.0058
Steren crosstalk, dB 942 -94.4 -94.8 -97.0
IO+ [zwept freq.). % 0.0062 0.0063 0.0081 0.0063
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Puc.10. CpaBHeHune KHW ans Eddict Player n Resonada gns yactotsl 44,1 Ky,
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Puc.11. CpasHeHne KHU ana Eddict Player n Resonada ansa yactotbl 48 Klu,

loe Buaum nogobHoe noseaeHme naeepa Resonada, KOTOPbIN MMEET HUMXKE UCKAXKeHUs, Yem Eddict
Player.

Huke B Tabamue nokasaHbl usmepenus ana FiiO u Hiby Music.



Test results X

Device: | FilD Music ‘ FilD Music ‘ Hiby Music Hiby Music]

Sampling mode;  16-hit, 44 kHz 16-bit, 48 kHz ~ 16-bit, 44 kHz 16-bit, 48 kHz

Frequency response, dB | +0.01, -0.03 +0.01,-003 001, -0.03 +0.01, -0.03
Moize level, dBA, 946 -94.9 936 -94.0
Dynamic range. dBA 945 94.8 935 937
THD. % 0.0011 0.0011 0.0010 0.0010
IMD + Moise, % 0.0059 0.0059 0.0066 0.0085
Steren crosstalk, dB 949 940 95.0 940
IMD+M [swept freq.), % 87.097 [0.0062 0.0070 0.0070
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HIMT: Right-click on result baxes to view the detalled reparts...

Pnc.12.
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Puc.13. CpasHeHune KHU ana FiiO Music 1 Hiby Music ana yactotel 44,1 Kkl'u.
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Puc.14. CpasHeHne KHU ana FiiO Music u Hiby Music ana yactoTbl 48 Kl'L.
loe onatb Hiby Music MmeeT 4yTb HUXKe UCKaXKeHuUs.

Huxke B Tabamue nokasaHbl nsmepenus ana Neutron Player.



Test results X

Device: | Meutron Plager | Meutron Player [Empty] [Empty]
Sampling mode:  16-bit, 44 kHz 16-bit, 48 kHz
Frequency responze, dB | +0.01, -0.03 +0.01, 0.03
Moige level, dBA -594.0 94.3
Diwnamic range, dBb 93.8 941
THD. % 0.0009 0.0009
IMD + Noise, % 0.0083 00083
Stereo crosstalk, dB 935 9349
IMD+M [swept freq.], % 0.0066 0.0067
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Puc.16.

A TyT elle HTepecHee, 4-A7 rapMOHUKA BOOBLLLE OTCYTCTBYET, HO B LLE/IOM XapaKTep rapMoHMK
COXpaHAeTCcA B 3aBUCMMOCTU OT nsieepa, Kak ans Shanling UA3, Ho aaHHbIM LLAM cam no cebe nmeet
60/1ee BbICOKME UCKAXKeHUA. YTO MOXKET ObITb TaK »Ke CBA3aHO C Pa3HbIMMU YPOBHAMM NPU TECTUPOBAHUN,
ana Keysion TpyaHee 6b1710 Nogo6paTh HYXKHbIN YPOBEHb NPW 3aMMcK, TaK Kak FPOMKOCTb peryanpyetcs
6MKe K Havany perynatopa, rae rpagaumi He Tak MHoro. MosTomy, Aymato, 4-aa rapMoHUKa mMoraa
McYe3HYTb MO 3TON NPUYUHE.

U3amepeHuna gna Keysion Dual CS43198+ SGIM8262

HoBas mogenb oT Keysion uMeeT He TONIbKO HOBbIE YCUIUTENN, HO U annapaTHYIO PeryanpoBKy
rpomkoctu (Shanling UA3 Toxke, KcTatn). M noatomy anda sTon mogenu byay Mcnoib3oBaTb annapaTHyo
rpomkoctb LIAM, a B nneepe 6yay BbicTaBnsaTb 100% ypoBeHb. Bo Bcex M3amepeHusx Ao atoro 6bin1o
HA060pOoT, FPOMKOCTb PErYANPOBa MPOMKOCTbIO Naeepa. A B LLAM 6bina BbicTaBieHa MaKCMMasibHasA
rPOMKOCTb.

Tem bonee, uto naeep Eddict npn nobutosom BbiBogE ¢ HoBbIM LIAIM OT Keysion He aaeT peryanposatb
FPOMKOCTb B NJieepe, Npu NOMbITKe BbICTaBUTb MeHbLle 100 aeneHuii rPOMKOCTM 3BYK BbIKAKOYAETCA.

Huke B Tabamue noKasaHbl usmepenus ana nneepa Eddict u FiilO Music. s nneepa Resonada He cmor
N3MepUTb NapameTpbl Yepes AaHHblii LUAM B RMAA 5.5, Tak Kak LLAM genaet naysy mexKay Tpekamu,
BblKAtoYaeTca, 4To RMAA c61BaeT U NO3TOMy U3MepPEeHMA NoayYatoTca oWmnboYHble.



Test results

Device: | Eddict Player ’Eddicl Player ‘ Fil0) Music Fiil0 Music

Sampling mode:  16-bit, 44 kHz 16-bit, 48 kHz ~ 16-bit, 44 kHz 16-bit, 48 kHz

Frequency response, dB | +0.01,-0.03 +0.01,-0.04 +0.01,-0.04 +001,-003 B

Noise level, dBA -94.3 946 -935 945 E
Dynamic range, dBA 941 94.4 94.1 94.3 EJ
THD. % 0.0007 0.0007 0.0007 0.0007 EJ
IMD + Naise, % 0.0061 0.0081 0.0081 0.0061 EJ
Stereo crosstalk, dB -94.6 -94.7 94 6 -94.4 o

IMD+N (swept freq ), % 0.0085 0.0085 0.0064 0.0065 Eﬂ

[~ Select [~ Select [T Select [ Select
EJE'@ j HINT: Right-click on result boxes to view the detailed reports...
Pnc.17.

M Mbl BUAMM, YTO NPW annapaTHOM FPOMKOCTM AaHHble Naeepbl YAYULLAT UCKAXKEeHUA U 3TO
NoATBEPKAAET BUA, rAPMOHMK Ha rpadmkax KHW, uTo nokasaHo HuKe. CUCTEMHDIV e MUKLLEP
YCUANBAET 2-YI0 FaPMOHMKY.
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Puc.18. CpasHeHue KHU gns Eddict Player u FiiO Music gns yactoTsl 44,1 Kl'y,
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Puc.19. CpasHeHne KHW gnsa Eddict Player u FiiO Music gns yactoTbl 48 KL,

Foe mMmbl BUAMM HU3KYIO 2 U 4-y0 TAPMOHMKY M YyTb Bbiwe 3-94. M No3ToMy Nosiydaem MUHUMYM
NCKaXXeHni Ha yposHe 0,0007%. T.e. nneepbl Eddict 1 FiiO peabunntnpoBanuncb, pocT UCKaXKeHWUii B HUX
B0 0,0011% BbI3BaH PeryiaTopom rpoMKoCTH, LMPPOBbIM MUKLLEPOM.

MpUTOM, YTO MHTEPECHO, MHOTAa N3MepeHua Yepes ToT Xe Eddict Player aasanu sHayeHne KHW Ha
yposHe 0,0008% Ha aTom ke LLAl, 4yTo 03HavaeT, 4To cuctema paboTaeT no pasHOMY, BUAUMO B
33aBMCMMOCTM OT HAaCTPOIMKM APAaNBEPOB, OT YCTAHOBAEHHbIX NPOrPaMM 3aBUCUT U Np. N 3BYK nosToMy
MOXET MEHATbCA U 3TO HEe KarKeTcA.

Huke B Tabamue noKasaHbl usmepeHus ana naeepa Hiby Music u Neutron Player.



Test results X
Device: Hiby Music ’ Hiby Music MNeutron Player | Neutron Player
Sampling mode:  16-bit, 44 kHz 16:bit, 48 kHz ~ 16:bit, 44 kHz ~ 16-bit, 48 kHz
Frequency response, dB | +0.01. -0.04 +0,01, -0.04 +0.01,-0.04 +001,-003 &8
Noise level, dBA -94.3 -94.5 -94.3 945 ]
Dynamic range, dBA 94.1 945 94.0 94.3 |
THD, % 0.0007 0.0007 0.0007 0.0008 @
IMD + Noise, % 0.0060 0.0061 0.0061 0.0061 @
Sterea crosstalk, dB 941 -95.7 -94.9 -345 ]
IMD+M [swept freq.), % 0.0064 0.0065 0.0063 0.0064 i
™ Select [~ Select [~ Select [V Select
~u
i H ID | [HINT: Right-click on result boxes to view the detailed reports...
Puc.20.

[Ae Mbl OMATb BUANM MUHUMASIbHbBIE MCKaXKeHUA. N HUKe rpadmKkun 3TO NOATBEPIKAAIOT, FAE HU3KUIA
YPOBEHb BTOPOWN rapMOHUKM.
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Puc.21. CpasHeHune KHW gns Hiby Music u Neutron Player gns yactotsl 44,1 Kl'y,
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Puc.22. CpasHeHne KHU ana Hiby Music n Neutron Player ans yactotbl 44,1 Kl'u,

BbiBoAbl. I3 AaHHOrO Uccnen0BaHUA MOXKHO CAeNaTb MHTEPECHbIN BbiBOA,. YTO NO6UTOBLIN BbIBOA,
3BYKa B nJjieepe, ec/iv OH UMeeTcs, cam Nno cebe He rapaHTUPYET TOUHbIN 3BYK. TaK Kak BAuseT
CUCTEMHDbIN PErynaTop rPOMKOCTH, r4€e UCKaXKEHMA CMrHaaa MoryT nosbiwaTtbea ¢ 0,0007% po 0,0011%
3a cyeT umMdpoBor 06paboTKKn N LMPPOBLIX UCKaXKeHUI. [ae aarke 6roarKeTHble LLAM CBUCTKM yiKe
nMeloT bosee HU3KME UCKaKeHUA (6e3 Harpyskn). MoaTomy nckaxkeHumsa 0,0007% c HMU3KoM 2-0i U 4-0i
rapMOHWKOW 3TO, BEPOATHO, LNdpPOBbIE UCKaxKeHUA 3anmcu. [na moero ALLM, ectecTBeHHO. T.e. YNCTbIN
curHan Ha moem AU gonxken nmetb KHN 0,0007....0,0008% ecnn uckaxkenma ot 0,0010% T Bbiwe, TO
3T0 y»Ke paboTa MUKLLEPA BHOCUT MOMEXM.



MonyaeTtca, yxo cnbiwnT pasHuuy mexay KHMU 0,0007% v 0,0011%! MNnheep Neutron, a Tak e Hiby
Music u Resonada pabotatoT ¢ MuKLepom cTabunbHoO U 06ecneunBaloT HU3KUE UCKaXKeHusA, Hiby Ha
CNYX YyTb SAPUUT, BUAMMO 3TO CBA3AHO C a/IrOPUTMamMu nepecyeTa rpomrkoctu. Maeep Eddict u FiiO Music
CKNIOHHbI YCUAMBATD MCKAXKEHUA B MUKLLEPE, MOSTOMY A1 HUX JyYLle MCNOb30BaTb B HACTPOMKAX
NPOrpamMmMHyo0 rpOMKOCTb Naeepa, 6e3 Ncnosb3oBaHMA CUCTEMHOIO MUKLLEpa. Hapo byaeT nccneposatb
Mo3Ke 3TO Ha NPeAMET UCKAXKEHUN.

M3 Bcex LLAM mbl BUAMM MUHUMasIbHblE UCcKaxkeHKuA y Shanling UA3 1 Keysion Dual CS43198+ SGM8262,
mogaenb Keysion Dual CS43198 nmeeT 60/1blle UCKAXKEHUA AN 3TO MOXKET BbITb CBA3AHO AaKe C
Apavisepom u paboToii LLAMN. BoamorkHo, 4to cbpoc ycTporictea B Walk Play moxeT yayywnTs
NCKaxkeHna unm obHoBAeHne NpolmnBKK. Tak 6bino ana Keysion Dual CS43198+ SGM8262, oH B
npoLecce U3mepeHUin Hayaa NOKA3bIBATb JIeC FAPMOHUK U COPOC Ha 3aBOACKME HACTPOIKM 3TO
MCNPaBUA, BEPHYA €r0 K XU3HWU. XOTA HA CAYX pa3HULA He Bblia Takaa odeBmnaHasn. T.e. rwoku y LLAN
TOXe BbIBalOT, @ HE TONbKO Y Naeepa Uan CUCTEMbI.

Kak BUAMM, pasnuumne B 3By4aHUN MeXAY Naeepamm He KayKeTcsa, 3T0 06EKTUBHbIE UCKaXKeHUA
curHana. Mpu 3ToM MOXKHO UCMOAb30BaTb anmnapaTHyto rPOMKoCTb LIAT, ecnn oHa MmeeTcs, XOTA, KaK no
MHe NPOorpammMHas rPOMKOCTb B NJieepe 3By4aTb A0JIKHA YyTb JIy4lle, 3@ CYET HA/IMYMSA MOLLLHOTO
npoueccopa B TefiepoHe 1 06x04a MUKLLIEPa FPOMKOCTU. Tak Kak B LLAI BbIMMCANTENHbHbIE pecypcbl
MOTYT 6bITb OrpaHMYEHbI U Pe3yabTaT nepecyeTa bbITb XyKe. XOTA, Kak BUAMM MO U3MEPEHUSIM, B HOBOM
Keysion UCKaxKeHNa MUHUMaNbHbIEe MPU PErYIMPOBKE MPOMKOCTU U HUMKE UCKaXKEHWUA CUCTEMHOTO
MUKwepa AHgponaa! BO3MOMKHO, 3aBUCUT MHOTO eLle OT TesiedoHa, oT pUPMbI MPON3BOANTENA, KaK
peann3oBaH M HaCTPOEH CUCTEMHBIN MUKLep (UMPPOBOI perynaTop rpomkocTu). Ha cayx Bce e
KaXkeTcs, UTo peryAnpoBKa B naeepe AaeT 6o/1ee npuATHOe 3ByYaHue. XOTA 3TO MOTyT BbITb Te camble
NCKaXKeHMA, K KOTOPbIM Mbl MPUBbLIKAN U KOTOPbIe 06UM)
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