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[REAFR] BTIRIEFRARR

User prompt: [454%, RN : BEETERREG. HRTAEALRRATECRAHER AT IREIIH O SEEFEATOE (FI3]: 6, SaiTik, S =im, EEIREFE)
LU T IR A RRIB AR IS LT IOV RHE A Ao OIS BRI, — b TIE—F S R BRI BRIt ELim 18 s, FIRMSFCBRERY SIS E, ([EREMERI
WIEFBES AR AITHGHIEF AR, AT (EEEREtt, BaiTll, 5= m, FEREREN) HFEBH, DYrHRIES OIS R Rt SR IR EE AR RIELE

Response: XRIZERMEIATIIR. WRFREHITEN, BEFHK.

User prompt: FHEHTF

Response: I've completed your research. Feel free to ask me follow-up questions or request changes.

User prompt:  [#&a56lMk, RIEEER] - FEFFTEGHCRILES): HICIBRBRHZEILHITTEAIRS CE B QIILET T ZHTIERHN K S ERFIEE, AIATEEEENE SRR RAGE TR QL=
18, BTSRRI TIERS TR I BEB BT IR ITATE R BFECNEIR A RIEYWCHIIE, XL Al [RAEPAVERER R BT TEIAGES, ZUIBIRHIARAIRH B EHRINEE, MTIMBE—XEE

B EIERAIEILDR., ESRR AT S L LD RN mESIIEARE, FEFRRPEERITTAIKF, HGDE TREeBEEAZNRSE HBMRME. EIAIEIEE) Al Agent
BN FEIERANES TR R, BN R TEBEFIATRESE, BROBREREIEAFIEETHRETERE, XA I FIFFRN KL EAAM IR OIIHTER, TRELE TERLAEIL,

BIETERZIL BB ATNR S8, B LR R LS SR &R e%

Response: IE T —MARAR. WRIFBHITHAEN, BEFK.

User prompt: FFAHF%

Response: I've completed your research. Feel free to ask me follow-up questions or request changes.

User prompt:  [BLERH), FRABH] : EEAEFFEG (FESETL) LR : B GIRREFHOMEN G LOILFFEL R IR T iatalFFImhEits, o yrRUTrRa=Sa9mt ARk, LRk
THREHT AL B & SE

Response: IXE2IZERMATARAR. MRIFFEHTER, BEFEK.

User prompt: FFAHF%

Response: FREREHEM: BB (HiVi/ Swans) KRHE. FmiblSimlliERiiiRiREHR

AEPERCEEDIARRKATS, BEL (HiVi/ Swans) 2— M EEFAIMENNEF. (EATESE—REWHIESRIFAEE (Hi-End Speaker) KIENAMIY, BEFTHR T 7o) R ERRFEAEIRANKEZE
b, B LBTHAR AL, PINIARRA. BESENSREY S NESUMER, BIINKSH—RNERRICPEE T ER EHASR.

AR ROREEANABANR, RRE, FRER. ROBAS2, FRERIORONSSTICMORR, H KRB SER TN ES%,
—. BBAMESEWERES: MNEKSIFLEIAR LS

1. U ATKBER SER=ARYEIMLADE (1991)

BRI STEREF AR CREIEAR S, 1964 FHETHERRIEAIBHER, T1988F LI FRRAAN PO 12T 2RI ENEER. MRENEAAHESEAEE, MTF1991F8ETIE, KK
EFMARTEIR=A (REREMRYI—F) | EXQITER (HVI) B, RATERRRESRITHRIARIISK.

EBNAES, ENERARRTAN R REAREERARIENTEL, YRR T — MREIEIASIERE: FAEHEBNTHIRAN, BBTITRRNER, MRBLBTREINIFFEURRSKOS
TR XU,

2. EfipfHBE S EERHRMEIKE (1994—1997)
ERERRE L5 TR
* INSEXREBAERUL (1994) © 19945, BEFEMSEAML TEERETL, RRTIEMRNOEFRFERSRITAS, FEEEBRERRARGA S RAEE 7 i,

o IMEEE Swans (1997) : 19974, BESAR T RAMSKEAERICTE —IWET XEES LIRS MRS Swans, WHERNILBREREAE T ERRRESN@EETTIIEHENS, Fik Swans 7
SHERIEETRAEIRIHD Frank Hale INAABEEEERRIHT. FF, BREHEREN SHIFHRIER, — 8T HERRARERRISE.

3. SR ESRSEFULIETC (2000s—2017)

HA 21 D, BEESIKPABIK (PC) SEMATZAER, BRSGIHEE T BRSEASE NEANS, HEHTHN M-200 E—RETSEASE, 18 HIF BSSINTFRLR. 2017F, NSRS
R BIRAT (BERHR) ERZFAIER LT, MATESHTIARERRMEARAIRIA .

=. ETEOFRERSSEE

SR=t+ZFHEE, BENETESRIRET. SHEAEREME. REMR. RESHURTY B NSn R mak:

PRER % femitsnl | BS BURASESISE SRR

R SR — TSI, AR, BSWRR, AR 2B DI SR, ERRIR HEnd BFER

HIiF AEBET  SHTHES. RRTFEREST faiieoy ¥ T s ot S

RS REHE AT, SESESHIONN, BE  SHSEEA. DARERARSRIE,

=5 M Z5Y (40 M200 5. M300, M5O0MKIN) s = aifE,

S HILS B (Dolby Amos) RERRAGL. Swans AL (23551,  SHMERN. AaS. TEEIEA. f BRETHES. RASER. AZHLE

™ Swans HEAIZF!) ETNERE. R,

ILRRIBSR O setmmARES. DSPIHEAS HHTHRSRHESRAMG, BREE. e AR,

T T —— MALTFREH. SHABOSTRKET CHMERARINE STONME SELR
BT - Wit R

=, BUEAREZ5RERBEE
BRASEARIOSRENHIAPIE, (R ORREA S TG LTIk AR

1. FRHHRIGERIEA (Planar Isodynamic Tweeter) | ERETHSSMIREHAMENEFRA, AFSSHSRREERBFT R, REREXAMEARRSENHZ—, SAL
PRATEEANSRAY 40kHz LA E, EEBEER. ZEFERIE.

2. FRLEASHR EEER: BETR (URE M RZFISEITEE) RIFERASRIIANINR. SEESERERARBSED MG, WIRED EERERLR, WIREGLE. PRASE
=8

I 25T 2026/10/22 E4- 12:08


https://gemini.google.com/app/c738796f55ebbac4
https://gemini.google.com/app/c738796f55ebbac4

Firefox about:blank

3. “PREWRHRRNE NEERSEN: STSUHERNENGREAR, SRESNSHHARET. BB, MIKRTEEAAL. BFIMNSEREEMRSTIEE, RARHINFIRAEL
ERERE.

M. BRI AR SRS ERYETR
B AR ENE, R TIAAR AR AR LT MR DR :
1. B RAuE”: TREHEIOR, HEREFFER
o FMLRBIR: 7EQIVANER, HSHEIMEREIRTREMTNMERRERERSN, BRIMEEDEORERETSHTRERA.
o BUMLERER: WTERHRIETS, Ot RERAR RERAIFINT, SRR RS SENESRTRITA.
2. BT EEHES A A IRMSCIR mAGTFHHE”
o FVEBIR: FEEIBEKIWEEE Swans FRIIINEATRADD, BHEHTH T FERSESINER O ERNENSR, ST PESIEE TG 1EME. Eirmneir HRERT.
o BMLEER: YISIRAAETFHASIMIAR, ERSICHE. RWBINRRATTIRARR (R ERLE . SIAREES) | BUSRAEBIEINERENEESE.
3. BRI 2R FRER LRSS

o BULRHR: BREUSBIETEIVR. B MBRIESR Hi-Fi KRR, TERASESHE 2000 FATIA PC RESEAERETS, M HiFi ISNERETHESBESRRENER, 1237 PEMABRERN
FIRERLIF.

o QR PUNTIRAKWRSHAKEEDE ST AL SEEE. E8R) BEE, T8y SR Ar AR S,

4. SRISROTRECIRR): BiEMEIRNZRIERE, AR RIEITIHRIR
- BLHR: BE—PEE-HREEE RS RR AR RS RO LI (RIER) | B—ARBISEN NSESREREREEANANAF R FLAR) .
o ML RN VRIESTEN SRR, ISR A HIRGRISEE, PR RS A SIS FP.

User prompt: [FAVEE, BEEH] : FEF LIRS BELREFTRADSHEI, KR RENN —ER U EERE R T
Response: Lb45t5% (Bit Diamond) £#MFFFINE: RERBIIEESTIRENFH

—. ETRERLSSS R ER
1.1 BRES: NSRRI E B ST AR

ERBIRE (Hi-End) SEEITEAEKPBA KRR, HUXBERBRLFRFNERIER, ARE WHHA" (Bit Diamond) MIEFHRHENFE" (Software-Defined Acoustics, SDA) 523
FESMEIR (Full Digital Audio Path, FDA / Power DAC) SB=:

o YIBIREE: AEEREARIRER. S DAC TR SRRSME. BHFEMOR (125) BISHEELEEASHFIM (Power DAC) |, (IEAFRAITRINITIR LC IBREMEE YIRS,
SCHAMERREOTRIR. THER SIRETEHA.

o (SIS FIFEIBE DSP SIREMENE (NAM) M @ EINRES |, EEMSIEFIREE SR SIIEAE AN (4 Telefunken 300B. Neve 1073 &) B9 RBEIRIIR". RGER
BEHS (Genelec) RANMEBHMHSFEE, HRESHLEIBANEEIEN.

2.2 “TRHHTAAL + R E&ITI SR
- BHEF (BRE) - LUREENLHSESSFnERt (BaEER5RIXRENR) | BUSHFRESIHERRRT (NEREIRLT) |, LUSREIRT5m 1/10 B BOM RASLHRSHAER

&
o RYEGITN (RES)  HEHTIHESRERE (Tone Marketplace) . FIF A2 100% SERMFER,, HANEHTHY/ BTEN— B TRARAS H TIEIMBRAS RIS TR EER B
(AR,
. SHFEHSERYEEEE
2.1 £¥=FEHIRHEEE (FDA / Power DAC) #gib
REEHSMOMFT AT PIER IR, NSRS PWM FFERIAR S IBES

[# 7 &UR /USB/ MZE AR ] — [XMOS XU316 #(F 51 ] — [LMKee1e5 I4hZzi[X] — [ADAU1452/ADAUL466 DSP %] — [I2S k] — [AEFT (MA12070P / TAS3251)] — [LC JEUEH] —
[#78%]

o BISPHBIEE . XMOS XU316 3255 PCM 768KkHZ/32bit, DSD512 BE#r, $tHIRA(RINED 12S T3,

+ DSP EiR: ADI ADAU1452 / ADAU1466 (32/64 fiI 295MHz ;%53 DSP) , WESHIEHR ASRC (ReEREREIAR) |, MEEERER (I 96kHz) , MREXRIIRE.,

o SEFUR: B/hEBEERARE G MERUS™ MA12070P (S PWM, BAIERE < 351V RMS) ; (KESHEESEERA TI TAS3251 / TAS5825M (PurePath™ HD 4%, ATHEEIR) .
2.2 ZUBEEESHETENE
(1) BRI (Global Master Clock) SR

* EfURIEEN: R SEERMEIR (TCXO, 24.576MHz) , BIFERIF Fanout EHiSH (TI LMK00105) #HTANAREO R, SIRHREEK.

o FEAMEE: 7£ XMOS 5 DSP fitih &G Fab ek 22Q ~ 33Q MAFEBE, REEIRRSTRER, HRTTIRIRI ST,

o HiERRH: SIMSEFR AT ERTESHHES M (11 RNEM) G5, RIMEEIRIRERER.

o EFAIS LVDS EH{ER: BIESIEEMAER (B8 > 20cm) KA DSI0LVO31A/032A i H# 128 HAREESES (LVDS) , B@idirtE HDMI &4t FTiRtEHm.
(2) BRDFEMEIRTIR (Linkwitz Transform, LT)

HTEKEAEES EEERRIL SREYS, THESRSRIRBAZNME (Sealed Box) ., EII7E DSP hENMZREEHE Biquad JEiKES, A ER RTIKEBRREBERIAR F. 5 Q., BHES
HR F, 5 Qp:

2 s+ (2nF)?
H(s) = Qim
s2 4+ pr”s + (27F,)?
BEERESHME, BERA 60Hz mMEN/IMIMRZIMSETHIF NEE 25Hz ~ 30Hz, SFETHRASSHSEINRGBS. (MRES 24dB/Oct )R =SSR (Subsonic Filter) 5 KCS FikEE X,
B LE KNS T AR,
2.3 “TEERHESIHEE (NAM/ WDF) Hik5|8

o IREVIBIEIE (WDF) : $XEMTIEMS (W1 EQP-1A. Neve 1073 35/ES8) , RAIREFIRINSE (WDF) EEULEETAEMESCR SRR,

o BRMEFEE (NAM/ WaveNet / LSTM) : RAFEEMEEN Simmable #2MNEREE (NAM A24830) |, EEEREEFNIZ (QAT) 4 INT8 EmFEN, ESIFELMEEH (FiLM) ERSIERE
e, BEEEEEREHE < 0.5ms K.
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o FBtNiRiE: FURIIRERANERX (Double-Buffering) 5 200 WHEHURIER KM, (Cross-fade) , AIEALLEIRHAR,
=. Al [REESEENSIRABLRIIE

3.1 fRUMEESIRBEIASBARLL (ARR/FTE)

B4 Cursor 55 Midjourney fORS284A43B, TNREMBERTTKIANERR, BEIURSIETE 5 ~ 12 AR BREMAZRN:
o Ui ERBERAEETE (18) . SAUDSP EATEIT (28) . BF/PCB TIEA (18) . £2t=HAL (18) . K58} GTMREA (18) .
o IBABBIF: WEFEERESTRLIAR, BANTEETTFREAL, 55 A TER, BRAHK (ARRFTE) iX 100 HEEThiL,

3.2 2i% Al Agent BIEIGIEIEERE

BILEPBEH Al Agent Swarms BRSHEIEARIREEIRE:
« FRR/EDA BaEfk: FIF Cursor / GitHub Copilot BI4ERRERATL C/C++ 5 DSP iCHRHB; FIFA A-EDA TEBEEIRE PCB 75 S5 FHEL.

 Al-QMS SigitiEhl: EPERE Al REEE Agent, FETIEIMEHEBEE (ECO) REMFMAEEINES (Change Impact Scoring) , SEHTEHT DFMEA H5epk BOM SMELT, R 80% AHICALR
SR,

« HEIEES VOC Bt Agent: RIS TTRMINEIE S3H, MESRKHNG: BaEESRAFRITE IR PRO BUHER.
M. sk, FERKS GTVM EiHsREE
4.1 B2B SUEH + B2C FEIGKTELIRED
TRESRANELS) (Genelec) SZFROIS (Anker) RUFLIHIR, {SREED LT FAORARANISTRIREUA :

» HEhx B2B BUREES: MK~ RENSKMAREN. SHREINSEMKOL, ELIRESERT100% FR. TER. TNE EOE.

o 43T CAC iHEIREL: FEHRA Kickstarter/Indiegogo REFA. Discord E4itkz+1EMK Reddit (r/audiophile, r/BudgetAudio) . J@IJ7E Discord SRERRER NAM SEEEI—FETEERIE, FRE
RIS ER-ITRRR-AL3OE BN, SSIMBESETRARZEFIRE (Zero-CAC) .

» B5xl VOC REIE: FIFIER Agent SERTSRESBIMEREIEHITIC, DTAFERE. BFER. EQERSENESER, BT OTA B EHLIEZ RINEINRL,
4.2 GTM RBESAXIHIELE
1. MBIMRERIREN (M1-M3) : 7 Kickstarter TS LUISHAERIRER", SN STEMEREN TR AR RS, EREMERSHERAE.

2. QUEWEREE (M4-M6) : BREERRIRESTURSINSSHWNE ABX llid, JHRESRMEL Telefunken &S 3008 HEETINN, STMERMBISLESHFELETUMRR, SHRHFET
{REFERIX 85% LA EERATHHRATS, {EAMBAREM &7,

3. REIWSMIZIE (M7+) : BT Shopify FEERfRME DTC MIzik FHAHEHE, RENETDE FBA (KR, FHZEISE Best Buy. B&H FFINERTUEMSHTEREB.

A. ERSHRERRESEFEH

ATEBSBGARKGE. XA OREFRANERBRMNESREREE, 108 FE—H4A—HE G IEinERae:

FRARE BaLEREERIS BERSESERNH
£ | FiMiE TopCo  HEFRFIZMIEZ, 1548 Bit Diamond #0) IP SEZER,  WELIK VCIPE BARAFHIZEHIEE,
BF HQ (R5UER) FEYERRSHENE. =ZHATERMA N LLAFIR J-Skip IREXEEE, WEAHERAEHER,
E5EIXH Node B A SIS TRET A, HITKEESIRERISTRITEE, HBRIBEHERNT DIPS (BEIEHME) K Startup &), SSRAIHEREHOESTMESTHH.
i#FE Node DePIN £ E MBS RIS EEEHL. 7 VARA IR FEEN RS GERITE, ESTRATIERSIREEEH,

7~ RERSCIETE IR LA

T B SR (M1-M3)

XMOS + ADAU1466 + MA12070P/TAS3251 JUJZ PCB HfK [cite: 3]
LMK@e105 I EieE sy 220 FHHTICALARE [cite: 3]
HRRERAR (LT) ZECRSUGERRY [cite: 2, 3]

o NAMAB €812 B0 5 PRI AE (M4-M6)

WDF Bt Pultec/Neve Hil%L NAM INT8 WMIZE[H47E1H [cite: 3, 4]
BASHIE Sag FFEEWEMIX B L RN [cite: 3]

HE AL voc 5[k QMS SCRYAERRIIKE [cite: 10, 14]

=

(17

B

P
|

FirE

faod
|

: E ABX WS A% GTM (M7-M9)

LRWFE4 Telefunken 3008 vs. BEETHEAE ABX Wik [cite: 3]
Kickstarter /% F#15 Discord B /EZA [cite: 16]
SERELHESL FBA fitEASATS DTC Moz B4 [cite: 3, 18]

FrBeiy: & GRS SRR (M10-M12+)
#zhit App (AR (Tone Marketplace) JFiil OTA il [cite: 3]
VUSR5S E ARy (FF 2 - F AR -6 -l ) $5HIG AT [cite: 19]
HEMELME RIS Y A S TP BAUNJE [cite: 1, 19]
KIEMERIBIR SIS :
o YER—B8ML: SEFBRERSIZLL > 115dB, KIEARAE; BHRSHETEFERTE 25Hz, FHHEEXRHSTIIR.
o MERTIENT: NAM HERERBEHIETER < 0.5ms, SEFKTIRTHRER,; Al Agent 38 50% LA EAERBSXRER.
o FYER=D8M: WENIXPREAXTIR SETRHHITREITRIE 85%; REIAMEIR, BRETTEFFHEER (Unit Economics) HIBREHBLARAIE.
o RIS STMEMHHEESRIRSEEETHNENER, FMIUERFE 15 ALK, AI9EMZ (ARRFTE) 586% 100 53T,

User prompt: /get-more-perspectives [FFHHT, HAIEEL] : BT LXIREHRITHY: LEFFLE (Bit Diamond) 2FEFINE, WERIRIEYIHRIAZEHZ LIR/91057TRMB, 79 TR tLR
Att, AR TEE FIRF94A, 154 Cursor 5 Midjourney AEm4ALSERL, MEHEBEZTRAIATIER, FEIARIETE-4 A+NTCERAIZEEE R T 69 BRME S %Ok  (WEeE
A) TEHEEEBREFAZEIINN + RATUDSP B4 TFERISESEING (AIEEEHNITEILRIT) + BBf/PCB TIERISSIN (B BE(/PCBEN G RMA Tin TREITThL) +HsA THiEME. 21
Bt/ i R (HAIEEERINEIR) . BRSE GTM BZEA (15) . (EFHIZLE Kickstarter FRE LUIFHA A B RIREHHIRE R, EEEEIFIge M RThEDY, FoWTHIGIRES: AR
AT SRAMAITE Bt B FEZ RIS W NIRRT AR IR B 2 2 B BT )

Response: EFHRIEI (Lean & Al-Native Startup) &, f&4 Cursor (150 A8liE201Z3ETARR) 5 Midjourney (£940 ABIIES(ZZETTIIN. BVCRIR) AURGRAELTER, S HURFEEa" (Bit
Diamond) £#FFEFIMETE 1075 7cRMBRIZEEA EIR LUK 1&EIIAA + NMAIESEE IBRMS 52418 S TR BRI T

—. “RBIRAME + Al Agent Swarm” HRRBMLIES AL
£ 10 BroiREEARLR T, MBRFMBEREVNPFEENRA, BADKAEE 075 (BAARTREEFK, KERIS Kickstarter BIFEREHL) .
1. %UOAEE (ARRIFTE) BiR
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 BIRMERE: 1BEIAA (2RRFZGN/GTM) + 51NFER Al Agent HEERRT.
o AMLLEHR: Kickstarter R&EBR 10 /5~15 53T (#4970 /5~105 57tRMB) |, SCHL BBAASEIIL 100 H7TRMBLAL, HAEHREE (ROI) iX 700%~1000%.

2. “4 A\ + NANEHRAI Agent” BRE S THERE

AWSSHRIR BHASAI Agents3 T AITEHSTMNS Rk R SE ML

RGN QEA (RESHI) #5& DeepSeek / Claude 3.5 BT 2HFHIK (FDA) HmIMNSHEIIEMERER BREMEZTIED, KB F, 5 Q, IWEBEREINEL

(LT) 2% (28
DSPSE4HF DSP Code Agent (#117) +8IBA (iF {&Bf Cursor/ GitHub Copilot 435 SigmaStudio Biquad {435 Python REW Bt BRERNTIE TN, Bzh5emk C/C+ LRS 128 K
E-3 &) R, MRS,
PCBSTEHT &4 Review Agent (10%) + 5338 FIF Al BHE Gerber/KiCad [RIZE, ErE MCLK 228\Omega$ ILFEZEEFES 111 EXEEH/PCB Layout THET, EEeAX(IE2378) PCBA #T
i TiR MhEkRCit, (=8
SRS ;é‘)"'StaCk Agent (#117) +8UBRA (N ’C;Eursor BEN4ERL Next.js Biif Landing Page, Shopify API #£[05 Stripe S2{7J8 B Web £IETIZNT, 3 F=RITETERISAE,
;TM'—S!&MS)‘( Creative & Marketing Agent (3/5) giourney SRR 3D JEE]; ElevenLabs EiE; Claude #R5 Kickstarter TE BRAEHAIG (352 4000 ~12000 HUGEREE) .

Z. 10pcEEERERRCSR (B—2RRIERTRE)

ATHEERFLE (RO |, BEHEFIEETRAMIREIY, SR A+ FERE RN, MREEFHESE. DAFEESSATTA.
(1077 eIt Ay i b1 1

it R&D 5 PCBA FHITH: (1.8777t) [18%] |
AL T HEES Zimsatdh (0.7/57t0) [7%] |
Kickstarter ¥t 5ERY™ (1.0/i7C) [10%] |
I GTM TS RENLA L (5.0/570) [50%] |
MR &4 (1.57770) [15%] |

RS ERIPMEE (RMB)

ERE ZHRSEFRMRE (%ﬁe‘) IR IEHIRR S B GR

1. 784 R&D 53] EEIZAI JLCPCB 4/2 PCBA $T# (5EE#R: XMOS XU316 + ADAU1452 + MA12070P/ P T T T Ty p—

TAS3251)
KMZESRTSHEET (Peerless/BE/TB KPR 8-101) 35005  MEARKRARRISTIEETTESR (BR Xpay > 10mm)
FAFREEIT (SEE MDF BOEDE] + IREHs + 3DITENEIR) 45007T  HHEBRMBSSTHR, A CNC HLIE] MDF ZiaME,
EENRSMKEE (ECM8000 UEZEFIN, + A + Hikl) 150055 HEECGRERFLE REW, BREWREZNRER,
EESHEE (B35 LRS-350-48 FBIRS LVDS fEHHDMIHEL) 40005  TARFFXRERHE, TRELASEN.

2. Al 5 SaaS 84 Al Agent E3iTi5) (Cursor Pro, Claude 3.5, Midjourney, ElevenLabs) 4,000 7T {UTEB EAMNAMR/ProfR, RBP4,
HES5ZMRSS (Vercel, Shopify Ehtih, GitHub) 3,000 7T fEFA%REE Serverless B8, ((HHBS5EMAZ.

3. RBMBEF= PSTHWESIBRARE (iPhone IR + FHL=A + FMEIT + Al DI3KBIEE) 3,000 5T HFF $5000+ MUTHAG, FEFE iPhone 4K 3RIRFFH Al BI4EAHL.
FRNIMUSESERER (BRRRESHTES) 7,0005%  FIM 5 AERR Golden Sample fE%etil.

4.GTM FiA5Si%  5& Golden Sample HHlIBIMSi% (DHL/FedEx Z%4418IMNE4A YouTuber/KOL) 12,000 5T AEAEEIELS Z Reviews, Cheap Audio Man ZhREFEAT A,
Meta / Reddit USKI &5 lead IIEE (REESHE $1 T Landing Page) 38,000 7% ;5%%;,)@ SRR Email B (Cost Per Lead #IEE

5. Mt EAS B IRMIR SRR X BE A 15,000 7C  FBHE—AR PCB ESRIFNER A ZLIREE,

FeRit ot N 100,000 5t IBES—SREMAE TEEEIMMNERER £

=. 1A+AI Bt AIERSMEREER (M1-M6)
BATTREMESN 6 B, 7E58 6 MAER L4 Kickstarter BFFFREE, WEHIERS.
M1: BTSRRI TRE — M2: BREFFIRR S 25 R — M3: Golden Sample FEHLSEN
M6: Kickstarter IER L%k <— M5: KOL %% Discord #4 <— M4: A% WL Landing Page
M1 (B14°B) : 2EFREGITS PCB 3
o BMESS: BILAAFIFE Al Agent i1t XMOS XU316 + ADAU1452 + MA12070P/TAS3251 ERIRE, =RXBEHIICELS 1:1 ik,
« BT MIEZERR Gerber M4, SRk 5 & PCBA REIESUA,
o BWEHIE: £98,500 7T,
M2 ($524°B) : FREZEANS TR SIZE®
o BMESS: WETIEIESH F. 5 Q., FIFA Python St Linkwitz Transform (LT) Biquad fXE3FHEN SigmaStudio; SN EE"300B fEIKS Neve IEHIUREIE.
- EIERY: BANRENAEREIR5E, T 25Hz WIRR TR TE.
- BEIHE: £96,000 7T,
M3 ($834°H) : Golden Sample Hli&SWEMi®
o BolMESS: %L 5 AINIBENT LA ERPRENR FAREENL: 8IS local BRREERFITRWE ABX 1538, HMBBRIERELS.
o BEERT: WEURF SR RSB SFRAaHR, AXRRAEEE.
o BRIHE: £911,500 7T,
M4 (58440 B) : Al ERREES Landing Page &K
o BUMESS: FUA Al BIF Kickstarter REIEX SIERMSA; L4 Shopify BIETER, /550 Meta/Reddit I~ H&ZIRI (KEE $1/$5 VIP FIiT) .
o EiR@3Ed: AIE Landing Page B > 10%, HiE 1,000 MNEEMEIMBEKS.

o FEIEE: £925,000 7T,
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M5 (5854 F) : KOL H#HFi%S Discord FEHKSIR
« BUMESS: 15 5 BT DHL ZHEE8SNRERESR YouTuber; 7E Discord 5 Reddit (r/audiophile) %7k NAM B 5aRERStLIfE:.
o BT K158 3 MALIBIMNG Audio KOL IUIEEIENASR, RETHRASGL 2,500 A,
« BEIHE: £9 25,000 7T,
M6 (5864 B) : Kickstarter IERt FESERE%
o %iMES: FS 30 X Kickstarter X%, KICTRABIHEEAE_ELRRT 48 /NETIHAR 100% FE& BiR.
o BEWRT: REXMERBER ($100,000 - $150,000 3£5T) , HBRFARGEEIKG 605~90/57TRMB [$IEH.
o WEHIE: 14,000 T (BREESERAS) .
M. W45% Unit Economics, KEITHS ROI SRHg
1. B3§], Unit Economics (BE{S43iFIEEY)
FREMTEWEIS Hi-Fi Zi8), EFTIRERDTRER SN LERL.
« Kickstarter PISIREE: $399 5T (494 2,800 STTRMB)
o {4 BOM BiZ (BT 200 &/ MEREFHE) -
o 287 PCBAR (XMOS + DSP + HI=Ihi)) : $40 5T
o 8-10HKMR(RS + SFHIT: $355T
o BINERSEAREM: $25%T
o EESWIHZE: $15%T
o BBl BOM R $115 35T (44 800 5TRMB) .

« BFIFE (Gross Margin) : 3993;9“5 ~ T1.1%.

2. Kickstarter 2S5 3MEREIBITE
RENERLIRS 250 4 Backer FRT (ZHEETH 399 x 250 = $99, 750 3G, £ 70 HFTRMB) :
1. Kickstarter SF&15 Stripe FE8%: £8.2% — 10% (kR4 $9, 000 =5T) .
2. 4755 BOM % (2508) : 115 x 250 = $28, 750 5T,
3. BERBINERSIBLY: A Backer 7E Pledge Manager FREMISI T, FRFREEH.
4. TRESFEAREEE:
L4158 = $99, 750 — $9,000 — $28, 750 = $62,000 37 (=~ 43.4 JiJLRMB)
3. RBERHHLE
 SEMBFRIFIARDE: IR M4 NERATEERE (U 2 BTTR) &I Cost Per Lead $> $15 355T, FAWAERE 300 4, SZBMIEIRFHEEMH) Indiegogo RBERIE, BALL 10 HITASAIEITH.
o BEFHHERBE: Kickstarter B LAEER" (All-or-Nothing) #EURIE T ERBWEIBF R ZEIABMIEIARMELER, MREREREGEAEFRERR,

BIGXESLI2FAM, TETE 10757tRMB FIREIABEAT 120II8A FIELRLMET, R Al Agent (BT, 85— MERSHFAZTEE 6 MNARMEASIKTE, STHIM 10 BITEARR 40 Htkd
EEFBSERRRKAIRE L,

User prompt: [ TEEREH, SEWARIE] : BIAERTF EERIXISFHERSZAFRINES], FN HFHLE Y =R —EE MBI (ISP LB AL mhEFE ) FAFAEEAFIER
GBS R IR HEI N FRELAFE, T ERENTEH R ENIARIEE e (FE105RMB)

Response: [TEtEH, SEMISIE] “FEMRE" (Acoustic Geek) Type-C DSP BilF= g% 1057T
R R EE &b

FEMETREENEE" (Software-Defined Acoustics, SDA) SEHFEIREIX (FDA) HARIES, FIIHINE IP 2F) tUAFEE" (Bit Diamond) SEMIEEEARHMNEAREBFHRBRAE MWL
RERE, A—EEH 1057T RMB W& LR + 1Z6U8A (BHRAME) + NMEER Al Agent ERES IR Type-C DSP BHMF/NRBEFRAM LIZELIRME.

—., WEHIRERMES IPHRSIaIgt
AT EREVBAE SIS SIXG, HERRFRANEAFIAR, MERMAIP SEEHEE/N. ERTRRE-EE 105,
1. B S TSEIREE
o FRMNYE-LLISEEE” (Bit Diamond Pte. Ltd.)
o ABEN: SATSRMIFES. X IP SUEAE (SDA. ZERSENE. NAM MEREHE, HRTF SHESY) HB—FEE.
o BRBE: ARG Kickstarer REEMR, £IK DTC MSZubEH., BIMNEFIMIRERTE, LUREERSEARIREERR,
- BN RHERRERFREERAT"
o BBE: ENEEXRSRMDREFRE" (Acoustic Geek) HIFHT.
o BAgE: MEREAMNHE (RIIFZATI) RW. PCBA fTH#. BE/ME/NMIBHEERHEERL. BIRER (AliExpress/Shopee) R, LIREPIMFHEHIEE.
2. RIFSHiE Licensing IZRHLE
- REHRBSHMBIENG: fUNEREIRE WREIRY| ODM [ RIEEHFARS Type-C DSP iR, F=SAtH/ A, EiTINE USB-HID TES NBEMILK LS BNNEN 5Tk S EHR.
- HS5ENRE: ERAARNREREFRGEZHITREFIRK, SHIMENKESemRRIBIMBEKREBFENINRASR, SRS ESMNERRIEE.
=, FREXSRE—EERARES
MEERTERIERBIES “FERE G1” (Acoustic Geek G1) Type-C &t PEQ Bl#X/ZE DSP Hil (R Type-C ¥F/NBEWD) .

(GE Mol (23R |
[FHL / PC (USB-C)] = [Type-C ¥##i#: + fHff DSP /] = [WHEMMS 10-Band PEQ / AL REIL] - [XUEIE(LIIFE DAC/H ] - [1emm LCP/DLC H&HRMEETT]

1. B RIER (RBUSHIESF)
o ¥ DSP {HEGH: HEARREMMN RS Type-C SZ3FEGE IR (81 KTMicro / Savitech / CX31993 & BES 528) , W& 5~10 Ai@HRSEI9%EE (Hardware PEQ) #1 EEPROM 7258
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JT.

o REEERSINS: TR RNENINETE, EERWREHIMERIN FEASIESMIE/CNC SAR MRS, £ 10mm LCP (RREAY) = DLC (X£RIR) SAREMEST (5T
RMIRAR 8~12 7T)

2. RS EBREEEEEA

o R PEQ EREGHE: BEIREAEZNELREF REW (Room EQ Wizard) 5 Python Auto-EQ IS, #RIE Squiglink #RAEITEB#RMlIE (31 Harman Target 2019 / F544RE Flat IREIL) . BahEmk
10 B Biquad EiREESHL.

« “T@BI” (Chameleon) HEFRRE: FIF DSP AERME, E 4 H—RINRSE:
1. Pure Reference ({5i2I5IF) : SMMIREEFE, BN, FRRE=EER.
2. Vintage Tube 300B (£ZE8MBIK) : IINERRIER (+2f0)  FERRIR. AFEE.
3. British Studio Punch (RERXIENEGF) @ MIBEEHOESIRITERE.
4. Harman Bass Boost (if§{Tai@) : £HJMESATE (20Hz ~ 80Hz) jEhn 6dB Figigst.

=. 105 TEEEME L SRR

MELREMEEEHE 1057 RMB B, #fIREENAZTHESEACRTIIR, H2LBRA TEESNIEFRSUFER .

mERE RFRMIRSIAHE 28 (RMB) 1RBUZHERE

1. 584 NPI 53T Type-C DSP #IiR5S PCBA MR (S0EI™HR, SR MHRRIEN) 18,0007C  IERLMIIAGE RIS, XM PCB IRNSIEKES.
BTSSR (200F LCP/DLC BT + WISARASING + RELHM) 15000 T  EERMAEHR, RES5THREA.
BRUBSATERSE (IEC7T11 ALE + REW / IHRUHEMH) 25007% B IEC7T11 ATENEHS, HOEEL Squiglink SUHE,

2. AL SRETR Al Agent HHSTRITH (Cursor Pro, Claude 3.5, Midjourney, Shopify) 4,500 & A AIZBITED, 7 A £RMABESEHET.

3. HHERSHE 20 Golden Sample RESHEXEE (SEESHA + EIRIEFR) 50007  FIHK 20 EREHE SO BATREEN.

4. {HEMES GTM  EIPIREER KOL / Bl / Fif / Head-Fi St SR & 40,0007 Eit 15 BATREFEZUITEE, BEMIBBISEESRI S,

5. RISERAE B RS MREMER 150007C  FREBLAS—IRAFARMIHAT ML,

#eRit E =35t 0N 100,000 5t IBS— MBI TIRIEATEIZAR" £

[, 1A+AISBEES BRAME R TIER

BIAATBEERTEERT, BIERE 4 MEHR Al Agent FBE(K, LI 10 AFIBAAIF=HIREER,
[HZAME 1 N + 4 K AT Agent 42#4]
[BHIMHA (AT / 6TM)]
[DSP [EME51HE Agent] — %S, Biquad RE¥%ik5 USB-HID SAMA [cite: 2]
[fEff PCB #iFf Agent] — MK E Type-C #1#k Gerber £k S5HiZEHHE [cite: 3]
[DTC / Hif4stk Agent] — Fuit#dd Shopify / #WETE IS Stripe / N
[FBEAAE LR Agent] — i3 Midjourney EULIEIEM. B/ /N Fh# LR E(E
 DSP B 5ifE Agent (Al EEEIS 1) © BN IECT11 I5TEURE, 18T Python BaKkiR 10 BR PEQ 8%, FHEEEHILH/IC IS5\ EEPROM,
« T PCB Hit¥ Agent (Al EEEA 2) : FIF Cursor WA T IRMHAVRIEES Gerber HITERERE, HIRittEiRE (GND Return) SHEFILES,
» DTC / E3Fg2#% Agent (Al BHE(S 3) : BFNER FEHRE TREEIR, BEE Squiglink AEZUIMSLE TR, IEAFEMR EXRtEEERE.

o HIRAB SR Agent (Al BHEE 4) : FUF Midjouney AERURE T QISRIEHERE, HERIESES B i, IIH, TS5 Head-Fi FIIRERIEE,
A. A BFEAERS GTM BRIRIEE
IMBE7E 6 NP TN RIEREREMEREESAILIR.
M1 (5B14°B) : BHAREES PCBA RRSIE
o HUMESS: FRE Type-C DSP BRAR, BERFRIIKNI EEAEINSS 10mm LCP/DLC BJT; MEEIZEIHRA 50 E PCBA 1T,
o B2 Silt PCBA HRUEREATN, Type-C EMASEIRA, USB-HID BEEBETE.
 BRIBE: 18,000 TT.
M2 (524 B) : IECT11 UE., Squiglink IEZME S5 “EER" Bt
o BMESS: B2 IECT11 NEES, WEEHURIGSIE; R DSP Bl Agent EARER4 KEETKS 10 B PEQ 241,
« B2 SAMBNESESEEE Harman Target, THD (RUEIRAAE) £ 1kHz T < 0.1%, EEARETE,
- BEIHE: 5500 7T.
M3 (534 B) : Golden Sample FHREZESEMA%E
o BiMESS: FIREMEE 20 E'FEIRE GIUHA, BE 10 BEREKRRSZREMARESN.
o BEl: ENRERER TURIEIRITRIFIFERRK 85%, HRSRERESIITA X,
« BRIHE: 12,500 7T,
M4 (5844 B) : DTC Mirifi P& ST B/BITMERE
o BUMESS: LS Squiglink EIRNSINAEIRT DTC AIETREIR; £ B ¥h. NMIH. FFR®H GTRATIHEMN: F 1/10 MSIEH TR DSP k) RIWREXE, 5ISAFXT 1 T,
o EfER: IREN 1,500+ SEEFUTAR, FE/ASUEETSE 1,000 A,
o BW&iE#IE: 25,000 7T,
M5 (5854 B) : Kickstarter X% / EINFRE TR
o BMESS: BN EUISEEE B X LEE Kickstarter (BB $49 355T) ;| ERINERRE S UFRIE/NIBTE (BB 299 5T RMB)
o BE: E4 48 NIPIPIRREBIR, TRESHY 500~800 £,
+ BRIBE: 15,000 TT.
M6 (5864 B) : HEEY. FEEBS5 SEHEPESITE
o BMESS: BRI A 1,000 EEFITR; SEREHIER T, FEHRE EL Web BETE, AFBF LENSZACKIH PEQ SEMIR.
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- Bigg: E%SIE 155~25/57C RMB, SLHIERA S EREE FRIER,
o BWEHIE: 9,000 T (BRSWRIUT) .
75, BAfIEZFAEEY (Unit Economics) SRS
1. BRREHEPIEEFTHER (L 1,000 REFEH)
« EATEM: 299 5T RMB (i85} Kickstarter &1/ $49 3E5tT)
- [@{f BOM piz:
o Type-C DSP F#R/Z#t: 22 75
© 10mm LCP FBET: 10 7T
o WiEEmAEINS: 18T
o BRESEREE: 87T
o ARSmEGNIR: 75T
o BA%H BOM i 65 5T RMB

« BRERER: 295 ~ 78.2%

2. 1B EHR S KSR

about:blank

- EZESTN: EHTRE 800 %, BRUKIX 299 x 800 = 23.92 J5JC RMB, IIREFRA (52 H7t) SEHEEFAFLRRE, BEBMEL 17 57T RMB, S5k 7 57T RMB (ROIIX

170%) .

o IHIRIBHRERRE: A1 M4 NMERATES S SMER (BFE 1.5 7T/E) RMFNTAFAE 200 A, MEMEEAMERE TS, BHENEADIY DSP BEEN TR SEACIRREHE, B 3~5 At

NE, BRMEFREFCRIE,

EEAFMOIGENHIT, TEISE 10378 RMB (IREENEET, FIAHINK 1P + FUNEE IS5 1 A+AIEIEE, MO TIEH —53REm SR SRR DSP B/~ Rk,

User prompt:  [FF5HT, FABHF] :  (FEFA R Rt PR AT a RS E R ERIRETIEESY, L Fiaia 2 LS FRI N BB ED T, REIEIFREE) « ESHREFEEER.
Il Al BUEIREE, LURSEFRERIRS BEITRIER— FWHGRESHES 1. RERIH GBS SEENME - SREETFERIEFFIR A ITAEIERK, bR B IR
2026 ZEXFL 650 1Z3E5T, HIEIRE 2,000 1ZETTiER, - HBEENIRIDFERCUEBARTIEFNENSFIEEIDR (Fitness Tracking) "LEFRA IELLMRFEN. BEBHIREHESE T EHE
(Continuous Health & Wellness Monitoring) ", 2. Al SEIEHERTRIHETERLIFY - 49 40% BIFT L EERIBIEE 2026 LFHE TIZEM Al I0EE, Hi5EHTRN, BtEZE (LBEEER Biohacking A9

RESEEHEFEAMRAEER) [EE $EA It (Data Visualization) + EIHAIEZNZIEL X (1EETRN.

3. DTC (apEFEE FSEFELIAIEIE - BEH

&AL, DTC {7IkIE

M B BT R A ERBFSEZTHRE (Profitis the New Growth) *, - {TIl3HER T 7—1EBAAIHISE : XIFAZH DTC fahfi=, B HEEHEZS (Month One) Z@tTHE] 6 TNE&iEEE

B9 82%~86% ZLBEHIEW. B, EEEISSESTERIFEHEIRSES, TR TEEET U RF,

Response: REREF@ERHRLIBRIES: 1ISEEREN. K Al 5HBEEFARRISHR

FELIKHZEE TS DTC (Direct-to-Consumer) EIRFEEEEIRREMRABESERBARRUNNT, KIETTELATRAESUENIIMERE WHRSRYIK=RERE. XBSHNBRR) , SAENEN

f9“Biohacking” (EMIBZ/BHER) 1B, EREH—HEESEN SBREWHINHISRAFRIAIeIEL,
FHHRELSE S REN. Al iR, BRSTNRMIRSREITI = R 0ES, AThEHEENERARELEINEHENANEESEERE.

—. EWMHGER: EREHNEIEAEESRED
1. N SERIER SRR B R R ERE

SRS HsT. RBEHESHRORENS BERESIBER (Fitness Tracking) "EEEREMN, ICHRNTRFILE. LFILHKRERRHITIHSMIURTE 2026 FEIAZRIL) 650 {Z3£7T, FHINERE 2,000

Z3ETTbA EROIREAZS AL G
HBERROIFREE T SO

o BSENERE: MrRRAOURMSAS/RINE #3509 24/7 ToRSESRIEI (MIELRINE COM, EEURTRM HRY, RRBKEBRAL EDA. EEHAR) .
o MERNME: XEFRRERES (WREMERE. BAKE) . BEIREE (GRIEREM tHF) LAIRAERRTS.
o BEEH: ERGEEHENTG. RESTREEY, AHUERHLICR.

2. FE ISR e A B o Al A EE )

BETPERRS. BT R ARHLER (RBERTTIES 40% LILE) |, PERAOEEFESET RSN TN (NSRS, B ERES) B AHIBeIEIIREHESAIM

S

o MRS EITIR SRS E MM AR HEEEE 18-24 NEREELETAS; MABTEARLAMZALN ODM/OEM £%igit, HLIE 90 RATSARERISNT. App SREIEECK CE/FCCINE,

BRI AT R fRAY 45%-55% A,

—. iRm{W Al (Edge Al) lit§E5S Biohacking SERIHLES

1. 2026 i1 Al TEHERRLF

REEIRMIRERMEENNESS (NPU/Edge Al SoC) RRARIFHE, 2026 FEHEFHASHERREEND, BERN A BNNRESERREETT, SHM Al BEEFHIZIHRTE 2026 FO5HK 300 {Z357T.

RS ERBRRBR i Al IREERERISER
EE‘%Q);E?E (Smart {URBRIG HRY SEEIRITS, GROSCRIRRRE. iRl NPU SERISHT PPG &S,

W

OTC ELRIMAER %ﬂﬁﬂEﬁﬁﬁAEﬁ%ﬂEﬁﬁ%ﬂk%ﬁ%. ME EE

(cam)

FRARKEFEUN BOHRER, ROBHBERSRIVE,

2. I IROR SR B R N 51T 0 EE RO ESE R

SEERPBERTERMEENREES.
BYIBIRR SEASIIEMLE, Al SERAERL BRELSIT 15 D HTHIE

ST EMAE AN BUFEZIRE. KOMAR, BaNEMRENIFHKT
E

1N $299-$399, IFEH $6-$10 iTFI%E,

AL IREER, BIIRRMN $89-8149,

BHRERERN, BRNSEERESRLIMEE
o8

#B5MFK Biohacking” (EMIBF/RMEH) MIREHASSHEMAEEHE, THRETHFAS. FRMEAFESR, KERRSTHTRARRUSR. BEBEREALUT =R ISa®MN:

1. BT (Data Visualization) : 1$EZMIBNF/ERESHCHENIHE/IE (Readiness Score) ", “RGIRIEME (Metabolic Flexibility) "Ea#il{it{FRER.
2. RIHEEENEER: MA—TUTANE (IERIELHR". HRETR) | RHE 7 RNBSSIESHENRRHENR, A UE-THR-BUR WEROERIBER.
3. IBRARLMRME: W Al (Edge Al) BEBTEAMERAREREBIEES O, THREHBEESELE

=. DTC #liZELAMY: “BR (Month One) "SEFIFARERE

ERAMETIHN GDPR 5N ARFAAHAF=SER.
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1. fTAVERERINSE: “EA (Month One) “REETE

ENBERETSMA (CAC) BIIERT, (ERN SRNEEIE, PFE-FRIHTIINREEEESN. SHEET: WTRASHERETSEREM DTC REM=, MAFEERSA
(Month One) SEMEIEW, 5iETHR 6 B CIHEEEY 82%-86% LA,

WMRFEEAFTRIE—X (Month One) HELMEERNSHEFIEM, FLMRAE (FHIRE 6 NEANFERTRIAN=S2—) BEEEESEWSRAEZFTEE (Unit Economics) .
2. “EH+RENFEMIIRS REITHREINE
J3T7E Month One SiERTE, HiBVWIEIEWNEFAFHEER, SEERREHEM/IRSESHESE (Bundle & Subscription) "5k :

[Month One Filjfi 5 K AL A #4444 ]

1
#H Bundle #% (Month One Bundle) |
o FAEEEPERE% (Smart Device, IEMGER/HHLRAM 51U) |
o 3 MAMEEERFM/ W (Consumables, EFIZE >85%) |
o 1AW AT ISR B RIS (Software ARR, {HFITEHE L) | )

v
SCHL Month One ¥4 i [al %
([l CAC I AIE L4 )

o “BIRT+TI R RTFHR:
o SEALETIZE: HEMBUETIVCGM RS, ERBMEHIIELE 3 B BRNERI FEiidr;
o EBHEEBIRE: HESHRNMEBRIZE, B Bunde XAES 3 R SERERAERRIEERIMLIAR
o RIGIRSSIIE: MEHIOSTEMEEX 30 X Al BROMTAL, HEEMENER $9.900 NEIERSITR, BERF LTV (EaEEsNE) .

.« FREMEIRHE IR ISIREEIRIN
A RS, MOVENEL ST AT AL T MR
WBe B SRR (M1-M3)

TEHT R A ODM A% RS/ R iR D I B B BT [cite: 1]
SEMFER FCC/FDA OTC &% 5RKH CE/CPNP ME [cite: 1, 2]

>

B uifll AT SEAEATIAL App BER (M3-M5)
t SINBREGIRN AT R, f AR AT IS [cite: 3, 4]
FIiE 74 Biohacking #7SEMIEHUE . M AL UT [cite: 2]
BrB=: DTC A3r355 Month One JE# Bundles L%k (M5-M7)
@ Shopify Morsl, HEtH“w#& + 3MHFEM + 1ERMEEHEE [cite: 7, 8]
NN Kickstarter/Indiegogo A% T A 5EMAHEN [cite: 7]
Briell: Biohacking #LBEZF A S IAAIT BT JE (M7+)
t 5i5h Biohacking 3% . KOL [ B @ BEALBFE LI HIAR [cite: 2]
BLFEM B BIBHT (Subscribe & Save) 5§ AT AT [cite: 2, 7]
1. BRI HAESRES SIRTREN S EMERSW BIHEERE, WSS ERHRV/AEER) | OTC EEREENS, RS S BRI LR ESNRAERIRS.
2. RS BeEASERAE, FAER (R FR. K=/) REMENTHRR ODM SRETINIMEIFTS App/EizEH, BMAAALBIMMARERIESE/INRMER.
3. Month One k8% #B{RE R Bundle B&ZE/ 30% LA EBREFINFEMEIRS SRS, FERTNSHEESE CAC GREMA) SEt BOM s, SCHIE Bi#FE R,

Would you like me to do a more in-depth research instead and propose a research plan?

User prompt: Yes! to do a more in-depth research instead and propose a research plan

Response: Here's my plan to tackle that topic. Let me know if you need to make changes.

User prompt: Start research

Response: I've completed your research. Feel free to ask me follow-up questions or request changes.

User prompt: [M{FEEE, HHTAER] . BHEFEZEIRY In-Depth Research Plan for Health Tech Export & DTC Strategy iRIEIFHR & EE ETLC FIRIAFRIREX AL, AEBSFIAEE X, XNETE
HIEZR, EIGSBITERIRE, FHEEERI%

Response: $133& /%159 78R (In-Depth Research Plan for Health Tech Export & DTC Strategy) Y, REIRHREABSELIFEFARBIRAX. BAEESSIER X—HE, SR LTXS
RERAEZENREZE, WESBIZTBHRELRRISHRRRINEDENT:

—. SHizENERES
. REIRIFE S IEXARHITEE(L (Metadata & Content Mismatch)

o EHRIMNRZ LT, LRHREN XML #RETHIE (0 title="In-Depth Research Plan for Health Tech Export & DTC Strategy") SHILIREXANE ( (£HFEFSYIRIREE
ZRMIERAR OB IEE) ) FERAMANNSE, XFh LSRR RTHdREi, RSBURRERAEIRIBREERS [#1T L TR RER, RN TR HIBTE, A
TOERMEE RS L SR B SRR R .

. TR EFESHS ID 3BYIE (Cache Pollution & Task ID Reuse)

o JSEHRH (Deep Research) LEREESARIGFERG, ERFIERNEHCER (PN ZAIR RERHR IS A SHN SO ZRHIRE") B, REEERERaREn R ESHE
M, RSATHEMSE T E N EIER) Task ID SIEFRR, SHETICAFMATAMOIAEZE! Prompt, REEEZSPHITHBIEEFRS.

3. BARLAIESHARENIEHIRS (Semantic Routing Confusion)

o IEKMBEEAMME FHEATDTC, Hig, mlEE. M, EFFESusmEmiaC. SEIRBIEEEE (Intent Router) FEAMEXENEN RS, BRIRHLENELRIRFARS], A
AR THERNEEBERE, HEFMBNSHIEKERS I SERRRIHIBIREET.

=, BRDESRERER
AT WRA LRI SR EENNES ENNIENE, BRRIUTRASREREIESIENE:
1. (EE TR S IE ST — B EIa S
o HIEREERTRNE: BIRRHREESREME, B XVLIFEFH title BEMRSEXNE—RInERZOTRET. mANRERTRERE, EXBTHAREN RSB IR.
2. BINSRHHFE (Domain Tagging) SiRidiEiRE

o IERMHRSAMERSIINRT, 18— EWEES BN, SENZILRIRFER IR RBET ERREFEERAR (WEstha. DSP. Bl ) B, REEIBEHIFRATE™E Health Tech
/ DTC Health / ST 1RSI REFRS, PLLESISH.

3. RALIESEFSRIERS (Session N pace Isolation)
o [KIreBR—HOFHREERID, KABTFRBER (Project Namespace) WIENEEFRE. SAFRARNWRERRE MM ERRIEEAEZENR) i, REBHREETXOR

N
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&, EHETIHESHEEICEIEH, BRERERIRT RIS E R = RIEE,
4. 7E Prompt AEBIMA BN EBEHE

o EESMARASARTIRRN, AKE Prompt hBXPHELFIRENERUSIFE (40 [Domain: Acoustic Hardware & Digital Audio]) , MIBIRLEIMTAREINT|AAREEERFHS ISR
HHERICIZAIREARER.

User prompt: [Domain: Acoustic Hardware & Digital Audio] [E#IRE, HEiettr) : BFHLIRENIREINARETHELR, HETSEENEE IR LRTeAI=inEY =m0, BEREIMRE
M, RS, HBmE, BHERER/UTHHETERA, BRI ER B IEII IR ES, FREBHINIRRBA TS S IR E 555 “SRiasin BRI . SIeE A
. RELEEN A THHIFR LR, B A b X B B TE S T Bt AT E TE /S BN F R RA NGRS o REBIIRI AR AR S8 L R 8 — 555 Bl B B AT, 12
IREHIR SRS LR NEB R A4S RN i B I R I KA B AR BT R VR A T B I B =S 8%

Response:

User prompt: [Domain: Acoustic Hardware & Digital Audio] [E#LIRE, HEHEHzs] @ BFHRITREHIREARARERRER, BEHSEESE Rt R LRTGAIEmE 0, BRRAE
I, BUEEGETS, B, BEERES TSR, XL A ER AR IR RS, RIS R iR EE a0 “SHiE BRI . PIEEEAIE
. REAEH A TERIGIFER, B I X R B S T B A ATRTHE MEFEY I RN R FREBIIAIX BTG S S MR &8 — 880 Bl amin B A ET, #
[ETEIRERIRIGH AL B NEB5 B4R i i B B R AR S B f L R R R A BB IR /m 5%

Response: [RREHAFRATRERIHRE: HRinHHFE. BIiGSERSH & SEhEEIN
$—Eb: HESIRENBAEH

ESRESRE (Hi-End) STAIRITEYGU, EOEHWE TIEBEIE, BHFSEARZANRATRAEES, KA THRSNEFZRR. BONEIHR ERMTHIRHEY, EEMEENXE
BEREPEREMNS. BIRRME. KEEESUIARGEYIERSNMEHI M O4E,

1. TRBENIRIEITEIS (Diaphragm Materials)

IRESREBAEIRIOIREE D, EMIBMREERRE T AEESEIER LR, REEARFZAR, MHASEEc= E/p (HF E NBEIER, o AMHEE) . 5E c 88, RIETSEENNTES
&Rz (Break-up Mode) HUTBMEHIL, SIRKESHEAERIBIN.

o SEEIEIRIE (Pure Beryllium) : L Focal Utopia Af{Z. “FESRENZEER (E ~ 287 GPa) SIENZEE (p ~ 1.85 g/cma) , EREBEERIA ¢ ~ 12,890 m/s (GEABSARY
5,090 m/s 589 5,100 m/s) , X{EESMARIREALBLISIRLTEDS), BHEIRDEWREHEEE 40kHz LA L, HRTHRFAENRSIL S BMERBIR-PRR#iT 1.

o TREKIMKBEEREIER (Nanometer Planar Diaphragm) : LA HIFIMAN Susvara 5 Dan Clark Audio Stealth A{{ZR. FEIRIESSLEIRIEMKEESKENBERSYER L, AUAE#IK. B
FEBIISIERTENMRAERE, HR T RFIB R TN SBRIMEBRI5 I RIBERZE, ST TIRIENERELE (IMD) SiEFERIEaEMT,

o BEEESELEER (Electrostatic Membranes) : LA Sennheiser HE1 (KB —{{) 5 Stax SR-X9000 Jyf{7K, #HEIREEERAMKR (0 2.4um EEFH) , REREBLISS, BETHTR
WEESEE. ATRNHBEERNE—DF, HESMEARR, SHRm_HRATEMsEH 100kHz,

« DLC (¥(£RIA) 5 LCP (RRBRAY) |AIRIE: LA Sony ER-ZIR AR, BEIEHIMHREN LCP IRERESIETR (CVD) —ERRIMMEESRIAs (DLC) , T =MNItSHERNER
FEfE (Damping Factor) , HMT RREEIRESZEN SBER .

2. HIRLEMSIRENIGI (Magnetic Circuit & Driver Topology)
HIRRANRETRE (MEBEE%E B) STEAMAOE, RETFERLHEENSANE FILLE.

o JJFRI N55 SBHEREESI (Push-Pull Neodymium Array) : FEAREASTARENET, EiERARSESH N52/NSS S8k (NdFeB) KEK, EIHEHEIFRMENSIT, BRRBEEASREAR
K (Xmax) SBEIRLGTEIEEMIAT, HKT RIS I NERIERAR.

o IBHLBIEAR (Stealth Magnets) : LA HIFIMAN [RfZBLAAER. (EAFARENAIBAIBISTEIRIERTS, ARSI BIMER R SF =M EERATII SHET TS, B SRR IR EE L
AR (BRERBCIREAIAE) | (RGeS SFE AT AR, KIBHRTAEZHARIER (Comb Filtering) .

o LT (Iron-Free) SRR : (CRMBEMIEEPNBEETENERER (Eddy Currents) SHLBISR (Hysteresis) , SIABSMBARZER. TRRENESTTETIER CNC HIHIREH#E (< 0.5mm
) . EAMEFRSHEGHRHE FIIEIA 1.5T ~ 2.0T USESHIBERE, MRk EIERTRIBAHE.

3. KERESIBIRE (Voice Coil Standards)

« CCAW ({RfL{R%) SARBMEE: ATREMERSYHRE (M)  WEHBEENLSmEARES, SXHREEEE (CCAW) SARIRIMRG, SEREBEEHIENERR, HREXIHEER
ESIRERE, MERS (Micro-dynamics) FBIEREIRGE.

4. BEEEZNASYERASEE (Rear Chamber Acoustics)
EEEA=aRs51% 2kHz ~ 8kHz WIERRSTSEIBIER, BV UTIRITRESATRER A ZONE",

o VIEBEIEASE RS (AMTS, Acoustic Metamaterial Tuning System) : L\ Dan Clark Audio Stealth HfX3R, 7EIRaIERTTSEIEZIAME—IRH 3D FTENHIAAVEE IR BB RIEEN, ZEMPIERsE
BT HA AN REIREN Helmholtz IWRAKIEIRIS ST #IE, AEBFEE =8 FHER 2kHz ~ 10kHz MERELERIE, KNS FEIRS BiRthe (Harman Target) , SCHL T IR ERIASIZ R,

« ARSI SiEERERE (Absorbing Helmholtz Chamber) : LA Sennheiser HD800S X, RETH/HMENRIE (Ring Radiator) , FERTHOEERAN T —MHEL Helmholtz IiRIRSES, &
MIRKE SIS 6kHz MikItR, NimEiEEiR AT e =iz,

IR RREEA SR

Bnas BASHEBEA BEESHEISE AR e cRER

Focal Utopia 40mm MBI TR RERICESUNE, BAUEEEE  ousumEmE, RRARSE  RESESEE, EEETS MRS > 40K,
Sennneiser omm FREDMEIN (Ring TR, POSHRER oo i R OKL i myen, s S
HIFIMAN Susvara  TOASKKFIRIRIE REFUAHK (Stealth Magnets) FRAEUSE  IHTIERFASRIBERER IR RIS, BRI RS
Dan Clark Stealth SR PARIEETT S5 Flusor RS SEETA 3DFTED AMTS FESEIEHBE Rb: TR R EREMALR, AR

Stax SRXS000 MLER-3 /R4 Erripiss ; ;oov DC {REFRE, EHRKEEHEE

BERRTERMESSIREE TIRMEING, SIMEEMET—EUSHETER.

—8%: ALARIREEAET
BEAEBMAANRHE FABRAEVANAESRER, YATTHRISST R e, KmiBieMBRS (MEMS) . 2HFEMER (FDA) . HitfkES 3D TEEFEHHRERHRA,
1. #EESREE RN . xMEMS BREEERIRIZSERRIRIERAT (VAM)
ERNBSFRATRMALRRSFIUS, FE—EME. TRRARNDE. ETFHSMAHE (Silicon Wafer) RIBEEMHIEBRS (MEMS) REERRETAIAT M.

o SEEERIRIE (xMEMS) : EEERRER DRERR (PZT) | FIBRERMRERER RS, RRENGERERS, DERIMISATES 100kHz AL, @Y, ERIEEERE/NT 20us,
EAEERELTE.
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« EBFERIRIEESE (UAM, Ultrasonic Amplitude Modulation) : FURHEGES R EBAESTER (100kHz ~ 150kHz) MR AIEIREERESSERR KRR, EEERFBSSN R ERS
(Berktay) ERRXRARBHAINAR, 1% RAIERIMIRAE (Xmax < 0.1mm) NRHRSEERIMTRA, KRR T HEEMAER TEHRL.

2. GHEEYE: LYFHEE (FDA) 5 DSP 4 PEQ / HHERER
EHESHEN A TIERMITE, BEEMEESNE, RREEMSREATTR RREANA, MSHFEME (FOA) FIBSFEN A ST TR,

o 2HFEIREER (Full Digital Audio Path) : EMEIIET Type-C / LA 128 HFRUEEIEHN\NBEREH DSP 55 (4 ADAU1452 / KTMicro / Savitech) . RNEIShBFEHNEHSZM, BE%IK
ENEHFIHEIMEL DAC B, 1SHIRIRIRIE SR REEHZIERE (S8 > 115dB) .

o HERIEHR (Linkwitz Transform, LT) : 7 DSP *RHEA Linkwitz Transform S Biquad &i%, BIRIEMANEFEESIME, IBITH/NEEAENRASHERTRAT 100Hz siREAER
FEAFNEE 20Hz, RERSHEDEIRTEFER (Group Delay) AYTFHEITE.

o [E{t4% 10-Band PEQ SIS : (SFISRNERG (W1 REW) Ed IECT11 ATERESYRE, Bid Python EiAKBHBREIMERE, EESAEW DSP IS Biquad 257788, XBEHTTHINERE
4, BIRITERIFIRSEEEIA T Harman Target BMEEUD TCAISEATEA SRR HALE .

3. EHHEHEl (Acoustic Metamaterials) : 3D FTEDIERIS SIS H SR
RRENKREERBEIERR. THRRFEERRKER, EXMARFELN—EME. BRREATE. Z2Z8SEMIEE,

* 3D §JED Helmholtz ILRAIEIRMLE : FUFBMAS 3D FIEDEAR, EEAGEMRVNIZEPIGZEITIXSEESHILBREE. RIBMETYRE, SEEMR (W0 2kHz ~ 6kHz) MERRIIAERIENT
It 180° WHTERIRH, TRUEERIA 99% ML, XERT REERGRENDRE, HEIRERANRIEAE SR EEENHRENEREHE.

4. FIIREBAEIES): U/ ERESERIRIRS KCS FRE MR

o SEBF/BELEMSA (U Sensing) : TEWHUREMMEEFIERHEBE, BORENEBEDNSEHRORBENE (Back-EMF) SIBHAZE,. DSP BiENMNEXMRHBENEINAEF Bl(x) fsmk
L.(z) w8, ERNBINRIERAESE, HSHESEANSHOSEKAE (THD) FE 15dB~20dB, KIBRIPREML,

BIiBERS SRRBRERRSERAEI

ARSI ARG R (ERBIRIELR BHIRS SEERRS

SMSESEE  DSP LR PEQ / HRERES BEEmYIRRRME + SERYEFHE AR > 90%: BERTRHINERRME, TERE 20Hz,
REEERIRAL 3D FTEMIERIE Helmholtz iB47%+ FLEEZRHORSRFEE IE—HMSEEES: HREREFSRISTIN, FRERERIL.
REERSMIBRE xMEMS BEEER  BERIRIEES RS SHRHERNT LSPMECHR: BBEREATE, SElRMES 100kHz LLE,
KEIEH U/l Sensing BB IR KCS FKE  IREUIERIRS AERH SERAIEIRGR : FAENATRSCIRIHIEEMSREL, AT THD EAIEE 0.1% K.

=885 “BIRENRHRHXEESSREFREN
AT SATARATIN, W HASEE" (Bit Diamond) FASHRE (Acoustic Geek) EHHIFREMBGLIFROTAE S SREF AR
1. BOHRRZESCE (Four Pillars of Development)

1. PIBRERREW: HESSERIN TGS BRSRAN TR, 1AM, 554 10mm LCP (REAY) /DLC (X2NF) SAIRENEST o BHE AR (EAYIRKE, YEKER
BREESNTERESTRENE, RRUNHREELHFEIRR,

. RYFHEE (FDA) SEAOEE: XA Type-C/ BFLEFAR, FIATHREN 44K 10-Band PEQ 5 Linkwitz Transform 8%, 1EEFimEAIMMLNE ERSFE Harman Target B0 Flat #h
. MIREESRENRESTIRD .

3. 3D FTENEREBHEML . HEHERF IRER, EISRARAE 3D FTENAY IERHK Helmholtz IBIREEMIE, HRERRITSHEINER, SSIREN—EtSH7IEHE.
4. “BEBEEEEES: A WOF (SRR SREHNAM (EElEeE) | £ DSP IRTRE ST, “300B ZHENK, ‘BRENER SIS, BFENSEEFARK.

2. ‘ISR | R RE B RS IRE SR

N

LR/ FEERE BER IS |
[¥H)KE] 18mm LCP/DLC BTG + 3D $TENILAC MR s A |

[H i) Type-C / 125 A% HUK (FDA) + f#{}4; 10-Band PEQ DSP |

[5EEAN]Y Linkwitz Transform {3 /& + WDF / NAM “Aalp» (a5 |

[ ] FIocs BoM A - ARG F . WSS 2 & ARITAR I|

BiY—: RA“AKREE + 3D FTENBEIEH EREELHREE

o IR TEERIRAMTDTHTEEINTIE, SRRSRYIRENIESIEE S SIS, [BIEPIERRAHKAAL 30 fTENRIAEBRIEM, IRKPIRRIER, LA ETAE M mASCIMES S
TREBERARTEET.

BRI 135 2#F Type-C DSP NEE / HIHR"IRTEE—id1b
o BMRE: SAREOSRIRRE DSP B SHEIA L. R 5~10 BAE PEQ MMFSIRESH (41 KTMicro / Savitech / ADAU1452) , 1&id USB-HID 2O$TE HuAEEEE.
- HiEEE:
o {RSRER: B Linkwitz Transform 8%, 3B{T8/NEAMESR FERIFE 20Hz ~ 30Hz, RAIRIFEIERENBSES.
o RYER: T REW + IECT11 ALEFIRUE, —H4ER Biquad IBIRRBRANEASTR, HRETESESR.
BY=: & Ear IRIESE&HIE (Tone Marketplace)
o PEMMERRE: 7EREMFH)RITRE 4 HZBFRIR (Pure Reference 44N, Vintage Tube 300B JREEAEKK, British Studio fBk&%. Harman Bass ZIBEE) .
o ATSHER: SHBE App / Web EUHFFRERE PEQ 5 NAM B&IREITER, AFAFSZHETR, BERN —RIEEHSIE TR TR ESHERESFE".
B ERREENFES (SDA) "B, TNEREBTE 10737 RMB REIRIIRIE R&D / HHFRE A, IBBHESHRIUIERAORARE, LBFENMEAmREN LA FRR S SRR T,

Would you like me to do a more in-depth research instead and propose a research plan?

User prompt: Yes! to do a more in-depth research instead and propose a research plan:[Domain: Acoustic Hardware & Digital Audio] [B#IGH, MEeHs] @ BEFHFRITREMIGEARESFHTEK,
BHEFIEHEZRISE BRI R LRSS im BN =m, VETEREHIREIE, HEEEH, HEE, BSERS/ TSR, 1EX LRI ER IR IERI R B ER, FREHFRIRIXER
AT LR ERIE—EED : “HRI=im B ARV . AIEEEAEN: RGN EZ AR, TR E A B A PSR SR S BB A HIFIHE MES B A S SR ANGE
= (BIEWE/VEES, WHEEE%) EREBHIRIX BT E C pR & HIE A5 Bl Bain B RN, ISR EHIRISHS S BT BB I RIS i BN R RAI XA
B RENH R TERIEY =S EATeE

Response: IRREHEZHRAMBRRS: SRTH#HHS. BIiGSEHSHALSEEEIN
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$—Eb: SRiSRENBEARETH

ELREERE (Hi-End) STAISITEYAU, EEMETIREBEIRE, BHFSEARZANRATRAEESE, KA TRSNEFZRR. BONEIHR ERUTHISHEN, EEIEHEIXE
ERETERRRE. BIRRNE. KERREALAREEYIER SIS M OHEE.

1. TEREHIRIEMHS (Diaphragm Materials)

IREREEAEIRRIGEERD, EMEBMAEERRTE T AEESEITER LR, REEAEZAR, MRRESEEc= E/p (HF E HBEIER, p AMHEE) . BE c 88, RETSEENNTES
&Rz (Break-up Mode) HUTBMEHIN, SIKESHEAERIBIN.

- SERMBEHIRES (Pure Beryllium) : L\ Focal Utopia HE, MHREGREMAEEE (E ~ 287 GPa) SIRIENEE (p~ 1.85 g/em’) , HAMEESEA c ~ 12,890 m/s (EBHAY
5,090 m/s 5489 5,100 m/s) . Focal RFIEIFAAYT 40mm ‘M EUEFIKTUREE, EREaNS SliRaBARIEEE 40kHz UL, SREEIRRINTCARER. BSRS BHMERARME ST
paB

o TRRIMKBEERIER (Nanometer Planar Diaphragm) : L)\ HIFIMAN Susvara 5 Dan Clark Audio Stealth / Expanse A\, FEIRIESSLEIRITERKESIKEEERSEKRLE, Fm
BN, ATBHOOERTEMERERR, HRTEFBRTNSBRIMEER DS IRNBERE, ST TRIENEREKE (IMD) Siafugkit.

» BERBESSRSRER (Electrostatic Membranes) : L Sennheiser HE1 (KERZf{) 5 Stax SR-X9000 JoftiR, MEBIRIREENAGKSE (302.4um EEEE) , RRELIZS, BETHEE
EFRNEESSEGP. ATRNHBEEANE—NDF, HESRLRR, SIHRN_EREEMSEH 100kHz,

* DLC (X£MIA) 5LCP (RRMEESY) SESHRIE: LA Sony IER-Z1R 5 Sennheiser [E900 3R, BIIFEHNEREN LCP IREERES/AENR (CVD) —ESRIEAIRERIEH (DLC) , T =R
Rt SESRAIERIIERE (Damping Factor n) , MR T RREBIRIESZEN SBER .

2. HIREERSIRENIRIP (Magnetic Circuit & Driver Topology)
HEERANEREE (MBETE B) STAMANSIE, RETEERALEEN SRS TR,

o ¥Rz N55 SBHEREESI (Push-Pull Neodymium Array) : FEAREASTRRENET, EERARSIESHI N52/NSS (8kH (NdFeB) KELA, ETHEHEIFRMERSIT, BRRREEASRER
KEFE (Xmax) SBEIRLGTEXIEERIAT, HR T RIDHEES I NERIERER.

o IBFZREBIEA (Stealth Magnets) : LU HIFIMAN RAZBIIADNR. (SR TARENAIRLATRISTEIRIZAT , AR BIMEIR RS P~ AP BRI ST 5. RARNE SRR L
AR (BERBCORESIAE) | NS Sl AT AT~ RS, HBRT AZARIEIE (Comb Filtering) .

o LT (Iron-Free) STt (EAaIBHIER PSS 4EIBRER (Eddy Currents) SHEHEIS: (Hysteresis) , 3IASSMBAZER. TRAEIBEETT (41 Focal Utopia 5 Sennheiser HD800S)
BISHEE CNC HIHRERES (< 0.5mm) , FERERASHETHRIE LA 1.5T ~ 2.0T MAERHIERE, WFL EHR THEEAE,

3. ZEIRHESIBIZESL (Voice Coil Standards)

« RASS CCAW BREBHUERE: N TIRSIERSYNRE (My,) . Focal Utopia 2022 FUSEIFIR T 2HMRESSEE (30% 8 + 70% 18, BRRENY 135mg) . FIRETSHEMESEE
B, BUXKIBRETER, FaBE7PastiR RIMREEESHMEIA (Micro-dynamics) 112,

4. BIEBERZNASYIEESISE (Rear Chamber Acoustics)
HiEmsin=akzs|k 2kHz ~ 8kHz PIERREISEERR, EiESYERSHN/UTRITESKIRE I OEER,
o YIBBIHEE RS (AMTS, Acoustic Metamaterial Tuning System) : LA Dan Clark Audio Stealth / Expanse / E3 X, 1ERFNSTSEIEZ BME—RE 3D FTENHIMAIE S IRYIEBT R8s
. AMTS WERSERR T8+ M ARIREER Helmholtz ILRIKIEIRIE S A8, SeiSffE 280 FiER 2kHz ~ 10kHz EIEIERIE, SIMMEEEBRT, EAEESIIRTDNRIR TER T RIEM
HREE, EHANENERHFRENRNEFHDR-.

IR SIHEIRENS (Absorbing Helmholtz Chamber) : Ll Sennheiser HD800S 79f{3. KF3 56mm HZENENREE (Ring Radiator) JERRT OBKIRIISD EfReN; RRERTHOSERANT
—/MHE Helmholtz IRk EEE, RS ZHERMATH 6kHz WRIDR, MMEEHAANEG SEMRK.

ENES BANSREREA B SHESE R BB REE

Focal Utopia I TRRISTSHES, SO%ATONEERIE  STHGUWEBFNE, TSR  RESESERILAE, SRS > 0kHz, iR
(2022) 40mm “M"BLABSTERTTRAR (135mg) E HRRENE,

Sennheiser 56mm FAZEIHRE (Ring y N 38 Helmholtz IEHRIREE, THK A 1y £\ e NV

Sennhel S i TGRS, LS TSRS ol = TARREA S B, YIRS A IR,
HIFIMAN Susvara  TEGCKARGSKTARIRIE BFURE (Stealth Magnets) RETUIANE BRI SEMEREE BRI R, BRI RIS,
Dan Clark Stealth  $§ist v-Planar TARIKEETT  FEA / CFD (EALRSRIIERINES) SDFTED AMTS FSBHEHEERG, )0 e B, AR SRR
staxsrxooo  MUERISREAEEERE 000y po mmeE, saprmEEn BESEAGETEASHAEE  DIRMHERD, SRR SHESE,

SBERS: EnLEEIRENBAEH

ERAEEMAANRHE FAIBRABTNEZRR, YAUTRESRN SR IS, SMREEBRA (MEMS) . 2HFHFEIR (FDA) . HiEfRARS 30 {TEEZEIMESRERA,
1. GRS LAE# (Transducer & Physics Breakthroughs)

ERHESFRBTRMATERSF WG, FESME. THEASNINE, BTSSR (Silicon Wafer) RIRIIEBZRS (MEMS) #EERES 3D FTENEBHRAR TR A,

o 2EEEBIRR (MEMS) : BEERSREA DRREBRME (PZT) | FIBEEBMAIREERE AR, RERHEERETRS, SEIRMMISAHES 100kHz UL, R, ERIMADEENT 20us,
EFERELTE.

« EFERIRIEEE (UAM, Ultrasonic Amplitude Modulation) : FURHEGES R AEEAESAR (100kHz ~ 150kHz) AR AISIREEESIREEA KRR, EEERMBSSN RIS ERS
(Berktay) EBRZRAREHAINER, %7 RAIERIIRAR (Xmax < 0.1mm) MRHRSHEERINTR, AIRERT HEENAMER TEHER.

* 3D $TERTEBHK Helmholtz FREAEBMAEIRING: (CAENIKEF TEESTEIARR. THMRFEERRKER, EXMAFELR—SitE. SRRKAYIENEE. RIBRISER 3D FTEMEAR, £
EHEE R NS PRI A S EE SAFLISIRE, RIEETSRE, SRR (30 2kHz ~ 6kHz) HSRREERIBANERS 180° SHTEIRIKH, WERTIA 99% LA L, xR T RS
EROHREN RRE, SEREAARIEEE SR B RN HIRENERERE.,

2. INHEBIREL X ST EASEE (Amplifier Circuit & DSP Algorithms)
EHRBHENN TENTNTE, SEEMERENE. MREENSEIRATR LEEEAMRES. MRSHFERER (FDA) FBHFENTUEEEEERHITE,

o SYFEHNEIREEI (Full Digital Audio Path, FDA) : STHSIRIET Type-C / LA 128 HIFREEHNNERE( DSP SR (4 ADAU1452 / ADAU1466 / KTMicro / Savitech) . A HEIRIE
WSS, EERSHFIMEHEER, SHIRBRE ST AEFHEYIRRE (SR > 115dB) .

o DSP #FZERZEHR (Linkwitz Transform, LT) {R$REELE: £ DSP P Linkwitz Transform SRR Biquad &%, EIIREMANMFEESIME, BTSN EEAENEASRMELSTRAE 100Hz
FAREHHOTEER T NEE 20Hz, FERHRSEIDBIREEIER (Group Delay) AYTFHEITE.

* TR 10-Band PEQ $TIMELE: EFRIBRUENM (40 REW) B IECT11 ATEHREEIE, BT Python BIERBHRIEMERY, EESA\EH DSP KM Biquad H7R8. (UFRETITHIAIEE
4, BIEIESFIRIl&H Harman Target BB TTAIBEME SR ERL:,

« B8 U/ (SRS KCS TRREME: TETNRURERMERTME R, SRENSBIENSENIIHIREMNS (Back-EMF) S, DSP BEMEFRIEENEIORET Bl(z) IRk L.(z)
%, ERNmINREKESE, SEHEREANSHISIERAR (THD) R 15dB~20dB,

+ WDF 5 NAM “Z& R "HBHESIE: FIMRMFIERE (WOF) SRENHESEE (NAM, A218x) , 7£ DSP MTRE WS, “300B EZEREIAN. BXIENEY FT—RINEIR, W
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FENEZERZAR.
ATEREA S AERWA R ERBIRIES R B SR RERS

SMSEFEME  DSP B4R PEQ/ MERER BRETYIZERME + SBYIETHME  BAEIE > 90%: BEIETHHRNERRE, TEBhE 20Hz,

REEESRIRML 3D FTEMIERI Helmholtz #4%} FLEESRHORSRFE BE—BIESEENES: YREREFSRIETN, FaEpERE.
REERSMBRE  xMEMS BEEES /BARIRIEAY iRANERS#ESEINT ESPMECRE: BBEREITE, DERMEE 100kHz LLE,
KEEH U/l Sensing FBIRIRS KCS FURE  1REUIIERIISE S AEH SERYIIBIRGR : FIEIATUSCHERAREMRE, KSR THD FEHITE 0.1% K.

FEERS: “BIRENAEZNXRERSEERREN
LRI SRTARAEN, A HASHA" (Bit Diamond) /'FEEHRE" (Acoustic Geek) BHF=REARGLA TR UMRERSREFREW:
1. BREZESICS (Four Pillars of Development)

1. YIBRREERE: KGR R BN TS BRI TARRLEE, M. B4 10mm LCP (RBREY) /DLC (X2NIE) SSIREBST ot BHRESRTT (FAYIRREE, WIRKER
FREEANMERESTREN, ENUNGIEEAHFENBRR,

2. 2¥FHEE (FDA) SHAEM: XA Type-C/ BFLHFAE, FIATANEN EH4%K 10-Band PEQ 55 Linkwitz Transform 8%, EEFIHSNMZAEERFZE Harman Target SRS Flat B
%, MIESESNENBIE STIRD IS,

3. 30 TENERSEBHIEME: BEHERTIREM, SRR 3D FTEDM ERIK Helmholtz IEIRAEMIE, M T SRR STRRMKISR, TIURBSN—Blt SHHEIEE.

4 TORESERES: M WOF (REFRRE) SERICNAM (REEERE) |, 72 DSP HIRE EIIT. 3008 BB BRIENEY SRR, BFENSESEAME.
2. "SR | BRARE BT RARE I
HBIN—: SRAI“MERE( + 30 FTEDEBAIRN RIS FERERE (R

. ?é&?lﬁ% FEERIIR NG+ THTERINTTHR, SRMAIIIEEE A S MBI, [FREREDRARAAR 3D FTEMMISEMRIAY, RIAEBIER, LA ETAEG AT RATRER
BIRETFiEE1E.

BN #3255 Type-C DSP EIRVEE / IR " SREEE—5k
o EHIRRE: BAREOLERINME DSP EFSHEIE L. RASRA 5~10 BREE( PEQ NEFSIIFETS R (10 KTMicro / Savitech / ADAU1452) , i@id USB-HID $ZO3TiE LA EE.
- HiERE:
o {RSAER: B Linkwitz Transform 8%, SBfT8/MEAMESR FERIFE 20Hz ~ 30Hz, R RSEIDERIENRSES.
o 23ER: FFH REW + IECT11 ATEMAUER, —H4ER Biquad JSiRERSENSTE, HRETESER.
BiYE: s EER TIRIESE@ME (Tone Marketplace)
o SEINSERE: 7EREMELBITRE 4 B2EATTIR (Pure Reference 4457, Vintage Tube 300B JSBEREGK, British Studio fBk®@%. Harman Bass SHRMES) .
o SEFSHEM: FHAET App / Web LAMFFEE PEQ 5 NAM BEEEETH, AFAPSTAHRR, SE5EN —RIEEHSEE T YR HESNEIESTE .
B EA BN S (SDA) "B, TIEALETE 10757¢ RMB HRBIRIIRIE R&D / HNRE /Y, IZERMEFHRIUERINRMARE, DS ERBRE LA RE S SRR T,

Would you like me to do a more in-depth research instead and propose a research plan?

User prompt: to do a more in-depth research instead and propose a research plan

Response: Here's my plan to tackle that topic. Let me know if you need to make changes.

User prompt: Start research

Response: I've completed your research. Feel free to ask me follow-up questions or request changes.

User prompt: [FRABS] FEF BB EE— 1 BICEERAIAEPETBR ITE (1.85%1.35"2.15K) AR FAREE (FISECHEFHFLIE) #F (0.4°0.4°0.4K) RIMGUEFXRE, THi#ELLR
EEACEIEEE, FOE— T HF ST RFZELNFIEN I (PIEBEBEFRETE.0%0.541.155K) AITARMBRITETEEEE (BR00HZLEHIFERIRICRIAZIOO% L) |, IBEEHF LEH95
IR E BT HE R SRR G 2 EZEOI T, VIR TBE TR TTR, HIAEIFTABIRE E, HEREAL: BT XRESFIMEHTEN

Response: XRZIZEREIATIIR. WRFREHTEN, HEFHK.

User prompt: FFEEHT5S

Response: I've completed your research. Feel free to ask me follow-up questions or request changes.

Response: | will now generate the single-page application (SPA) visual report and feasibility dashboard for your mini anechoic chamber project. It incorporates interactive charts, acoustic calculations, ISO
standards compliance, bill of materials (BOM), construction process maps, and next-generation software-defined acoustics (SDA) recommendations.

Summary of Generated Deliverable
1. Physical & Acoustic Feasibility:
o Dimensions: Raw room (1.85 x 1.35 x 2.15m) fitted with 0.40m wedges leaves a net usable space of 1.05 x 0.55 x 1.35m (0.78m?).

o Cutoff Frequency: Calculated theoretical cutoff frequency is 214.38 Hz (or &~ 190 Hz with a 5cm air cavity), far exceeding the required performance metric of > 99% absorption above

500 Hz.
2.C i & IS0 Standards:

o Analyzed free-field inverse square law deviation standards per GB/T 6882-2016 / IS0 3745:2012 (£1.0 dB for 800 Hz ~ 5000 Hz).

3.C Engineering BOM &

o Total estimated cost range: ¥48,400 to ¥74,500 RMB, detailed across wedges, steel frame, spring vibration isolators, damped enclosure, acoustic door, ventilation, automated rails, and ISO
calibration.

4. Construction Controls & SDA Innovations:

o Detailed "box-in-a-box" spring isolator topology (f,, < 4 Hz), non-reflective tension wire mesh floor (< 1.5mm steel wire), motorized Carbon-fiber rail for unmanned positioning, and LVDS
differential digital signal path (12S over shielded HDMI with DSP FIR linear phase correction).
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Response: {Z|! iEEIEFERICRAARLUTHANTIE?
1. AR SIRETHEREY . M EREER IS SRR SRR AT
2. ¥iIFARE DSP Hi%: ADAU1452 / FIR ZMEABIAES Python AR NHEIZASTIN
3. IEESat: TAMKSERHh. SHByiEHS s BSRE 4Rt TR SIRIHET

User prompt: FZEILSERAFFLL TR 1. HH-SHRIEEEE : MR EE B S HEaS IR R RIGN AT

Response: | will now generate a comprehensive supply chain and material selection report for your mini anechoic chamber. This report evaluates acoustic wedges (modified polyurethane vs. melamine
foam) and spring vibration isolators, complete with vendor price matrices, engineering parameters, and quality control protocols.

s
| have generated the supply chain and material selection report (material_supply_chain.html).
Key Highlights of this Report:
1. Material Comparison:
o Analyzes Modified Melamine Foam (BASF Basotect) vs. Modified Polyurethane vs. Glass Wool.
o Highlights why Melamine foam is mandatory for reference microphone/IEM testing due to its ISO 14644 Class 5 zero-particle emission (preventing dust contamination on capsule diaphragms).
2. Vendor & Pricing Matrix:

o Summarizes domestic vendors (BASF licensed converters, Suzhou SoundSmart, Guangzhou Liyin, Jiangsu manufacturers) with pricing per 400mm wedge (¥85 to ¥185) and total budget
calculation for 128 wedges (¥11,520 to ¥23,040).

3. Spring Isolator Load Engineering:

o Calculates dynamic load for the 1.45-ton enclosure over 8 points (181.25kg per point).

o Recommends Qingdao Tokai ZS-200 or Shanghai Songjiang ZTA-180 isolators achieving f, = 3.2 — 3.6 Hz with 19.8mm static deflection ().
4. Quality Control Protocols:

o Outlines 4 mandatory incoming QC tests: Impedance tube absorption test (ISO 10534-2), Dust emission count, VOC gas emission, and Spring static deflection test.

User prompt: ZZZMLSERAHELL TR : YUHEHTS BN : TAMTEEEN. LHEYVEHS S BB AR F AT EESRIT AT
Response: #{ W IHELEEENNMSHESRMERAHTRETRELRE, ENARATANLISESNRR. EEESHBNENSEMEREE, UKk s BSEERaSNELHRESE5TER
&,

BEAEER—HBERANN TRRRIHE S3EME R XA (nechanical_automation_spec.html),
s
FREERURRSIRITHT:
1. EAMRBE BN REESHRE:
o BEFHMERR: 1E 850mm FHKET, SR ERER 1.85mm FHEE 0.11mm, HBRREEEE.
o RNERAAE: SETAE ISmm EEREK, HEisRTeBBHE LFETRRE.
2. SHBHEEFEIENS S LRS-
o TMC5160 + StealthChop2: IRZNmRSIEIZEZ 35.1kHz (BBABRHRR) | STIRSE4E < 18dBA.
o TER Jerk 493k S BREIX: AIRHERMEARIINRESIINREhE, AGIOHRMIEEE e INEF AR s Tt
3. s BERkESEIER:
 ERIREIEE: 308 180° IRFEINERE, NBHRESERER, HNERES.
o FEEHKEER (Acoustic Putty): 1ERCSZIRY, EUARROIRIEERIAE) R, > 49 dB, BRESEFILIREMER.

User prompt:  [F@iRE] (B LEXREIBERS, HESSZEETEE)

HEXABSLHEEEFRIVSOTEER

User prompt:  [7=G@#0%Y, FRAFZ] : BEFEFZHEITE: SAMBERERET, FI30: ATXEATE (IEC 60318-4/711 (FEE) , [EFAS B9 MarErE, LURDYREEINBIZLRZRSD, &
BFREBIBEE HFHAE, FOWERHR B LI E R a5, A BIE b T S — R Tith?

Response:

User prompt:  [7=@A0%Y, FAGF] : HEFIEIZE]. EBHEESAMTEREREME, HIl0: ATLHATE (IEC 60318-4/ 711 (5EE) , HEA) BILE ~5/0%, AEoHREEELA ™R
NBEFWGOZFS. EEFME AT RIS, FDHT: (EA— T HENES BT LR TR MR, AT B0 LT A B RATSEATEAR N B AR B A7 67
i

Response: BT —MARTIR. WRFEHITEHAER, BSHFEK.

User prompt: FHEHF

Response: I've completed your research. Feel free to ask me follow-up questions or request changes.

P13 FL25T 2026/10/22 E4- 12:08



Firefox about:blank

User prompt: [F=@#I%l, RAHFE] : TEFANIFSE LEXR, F2 (Bionic Electroacoustic Market Strategy ) XF{EHT AFH B MFIFEEITE, Bii— M et E AT F R R imta X
BERFI=intt: (EHEHFERELTETF PET (RTIFF_FBTE) TILESYIRIE HRSER (15755 R&D JifFE) BB aliTIEntr, Bt R IIREHEHEE,

Response: T —MARTIR. WRIFEHITEHAES, ES

User prompt: FHEHF

Response: I've completed your research. Feel free to ask me follow-up questions or request changes.

User prompt: [SEX14=RIEE, £RAr=ArPIE] @ 5.1 44— BitDiamond HATS-D1 JERIE#F15ELAT ST EHIZ = EXTHR B&K 5128 5 GRAS KEMAR 45BC, THZIHEM. ANC [EIER
ERESFRIIRIRIT 1. BHERAETHEABESZ MRI #1549 3D $TEIMESIEES 35 Shore 00 HiREEF 2 . RANELHFIFEHE, R4 USB-C/ FHLIAMIZLIEE-E, #E ADAU1466
DSP 4R 20Hz — 20kHz LEHEAEIUROE 3 . BRI ESLILETELS, 3575 ITU-T P58 KEtE, HEREMTERIPSHERITE 4, FRIGEE 8,500 Z 12,000 35T, {h B&K 5128 HIfIHZ—5

Response: JIE4ERHY BitDiamond HATS-D1 IR I SLAISIETFAERIZE =Rl SIEREmT:

FRiRITRRSZOHIERE:
o TWRS5HER: RAMLRSHRSHERNSHEENER T, RSERENTB-TIU (EM) FilegEE.
o BRFGEESHE: SEFPEABKRIZ MR EERHT 3D FTENGEE, FE(# 35 Shore OO HREAXEES, 5SEIERT ANC EFFRIEEHL. TWS REREEHISE MR SESRILS.
o 2HF—BHRE: NESHFHEE SRS ADAU1466 DSP BR{HREIARAINE, STFET USB-C RFIELIKMEOEE Lt SDA-Suite KR,
o BERMEETEE: SATE ITU-T P58 AEIRENIEESE, SHRIHRPSMEETE, TLEARTREMN. WERSERERFHEFMEER.

Sources

1. KEMAR Product Page | GRAS Sound and Vibration
2. Bruel & Kjaer HATS 4128C - HEAD AND TORSO SIMULATOR | eBay

User prompt: [BEXEREE, £R755T0IE] : 5.2 3% BitDiamond Ear-D1/ Coupler-D1 EEEFIHERS 711 348527 B 11 GRAS 43AG 5 RA0045/RA0404, tIANBHILE 4 QC 5
HFNEEEFIA, RIGEFETCAIRRIFIRIT, 35FF USB-C (REBSHIEEH), PHEIEREHF 24-bit/192kHz A/D #R84, FiFF DSP 33T 13.5kHz FifkitiR, HERRAHETRIE R b 711 [BHTIR
" 5°50kHz Hi-Res BEATIEL", FEHACRIFIAS S CNC JIL, ME TEDS SARE BEME, FHEEN 1,500 Z 2,500 5T, (X9 GRAS 43AG HIAHZ—.

Response: J9f&4ERKAY BitDiamond Ear-D1/ Coupler-D1 BEEHIFHEHS 711 i858 R SSRENT:

PRI R RS5OSR :
o [ESEMGREDAIRIT: RAEMERIEAE CNC IBEINING, FREUENBHFRITESERUEIEIFYE, TRERENLEF S QC RS S+/N\EAETREN.
o 2HF—BUIRE: NEBEMRSET 24-bit/192kHz A/D FEIRIEIR, 375F USB-C BB SEIRMIRELE, MREKERBINESHERARIR SHIRET .
» WISEEERMG: WESMEE DSP 75T 13.5kHz FiRIEiRIE, BERGRIA—RINE 15E 711 BBHUER"5"50kHz Hi-Res BESUR".
o BEEFRIME: 1SWE TEDS BFRES ARG RRIRESRIME, FREARR L =G KIS S,

Sources

1. Budget IEC711: I'm more than happy! : r/headphones
2. |EC 60318-4 Clone Coupler, is it worth it? | Audio Science Review ...

User prompt: [SFX1FREE, £mr=iarpIE] : 5.3 7E4=" BitDiamond SDA-Suite FF o TIEi5EHSTo4H TRIESZ 58X #r Audio Precision APx500 5 HEAD ACQUA 14, A4 ISE
BitDiamond BE{HIFEF KR B, FEULINEE (SFR. £&. THD, POLQA. HRTF ) . $EHSTEHJ Python / C++ API, IRGEMEENHTKGS. WIF, FARESIFEE 5.4 (LHDC/LDAC/
LC3) R Wi-Fi 6 HFTHEEEZINNE, BETHLEEBEFHITIREAIEIIFX.

Sources
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https://www.grasacoustics.com/industries/kemar/kemar-product-page
https://www.grasacoustics.com/industries/kemar/kemar-product-page
https://www.ebay.com/itm/156342282003
https://www.ebay.com/itm/156342282003
https://www.reddit.com/r/headphones/comments/tzxilh/budget_iec711_im_more_than_happy/
https://www.reddit.com/r/headphones/comments/tzxilh/budget_iec711_im_more_than_happy/
https://www.audiosciencereview.com/forum/index.php?threads/iec-60318-4-clone-coupler-is-it-worth-it.23865/
https://www.audiosciencereview.com/forum/index.php?threads/iec-60318-4-clone-coupler-is-it-worth-it.23865/
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Digital Ear Examination Simulator Il — GTSimulators.com

IEC 60318-4 Clone Coupler, is it worth it? | Audio Science Review ...
ER-75 | Audiometric equipment validation | Amplivox

Budget IEC711: I'm more than happy! : r/headphones

KEMAR Product Page | GRAS Sound and Vibration

Digital Ear Examination Simulator Il (Midtone) | Limbs & Things US
GRAS 45BD AutoKEMAR Automotive Head and Torso Simulator
Amplivox ER-75 Electro Acoustic Ear Simulator | HCE

Bruel & Kjaer HATS 4128C - HEAD AND TORSO SIMULATOR | eBay
. Type 4128-D Head and Torso Simulator (HATS) - Durham Instruments
. Generic 711 Coupler — An Occluded Ear-Canal Simulator

. How to Use HATS — Operating a Measurement System That ...

13. Type 5128 High-Frequency HATS (Head And Torso Simulator ...

14. Building Acoustics equipment - Geonoise Instruments

15. GRAS 45BD AutoKEMAR | GRAS Sound and Vibration

16. Bruel & Kjaer 5128: High-frequency Head and Torso Simulator

17. Acoustic Testing & Acoustic Measurement

OCRNOPNHWN =

N2

User prompt: [£#X#Y (Precision Simulation Ear Product Strategy ) F=ia 55, £ rPIE ] : HiEsbaSEREFIHFEE (BitDiamond Ref-Ear Master) TEFSkR EBHERAT HERL, HI&FEEH
BRFEFSIT R - IEC 60318-4:2010 (R IEC 60711); s53EfFE&RTE $100\ext{Hz} \sim 10\text{kHz}$ HIFEF NI BEHER, - IEC 60318-7 (JR IEC 60959): SLATSIXTHEE/UTHNAEEE, - ITU-
T Rec. P57 (06/2021): £EF& Type 3.3. Type 4.3 (FEZIFELEE) 5 Type 4.4 (1REZFHAHEER) HBB. - ITU-T Rec. P.58/ANSI S3.36 / ANSI $3.25: 2IKSLIESIKFAEZNBNEHEE

Response: J9fE4ERAY BitDiamond Ref-Ear Master SEBMFHEHRER ~RESHESNETRIT:

3 D REF-EARMASTER
: {:‘L_,,/’ Ao e

FRigitR R SERMT SR :

o SEEEFWERE: RAUERSTSAAES PET RERAGYIRE, NEEVE LARERT ERRASBREIENSEERKY (QE < 3.5dB) , LIWBERTIRKYSHEESUERAR (THD <
0.005%) [cite: 7, 10, 16].

o RPFEWEL (FDA) : RLEMREERL 24-bit/192kHz A/ID FIRE H SIBAN CRVAIH, AIRAHE T AR RAIRER AR SESREe R THE, ARIEAET 10.0 dBA[cite: 11, 23, 27],
- EfFREITBIRELETS:
o IEC 60318-4:2010 (/R IEC 60711): TEMAHETE 100Hz ~ 10kHz AESFMNBRSEHER,
o IEC 60318-7 (J& IEC 60959) 5 ITU-T Rec. P.58 /| ANSI $3.36 / ANSI $3.25: 2E#ELERLAMSER TR VTIALEZABNENSE,
o ITU-T Rec. P.57 (06/12021): P={&fF& Type 3.3. Type 4.3 (RBIFHLEIE) 5 Type 4.4 (RIEFEHIALEER) H5E.
Sources

1. Why Are Condenser Microphone Diaphragms Gold-Sputtered?
2. Type 5128 High-Frequency HATS (Head And Torso Simulator ...
3. ER-75 | Audiometric equipment validation | Amplivox
4. Generic 711 Coupler — An Occluded Ear-Canal Simulator
5. IEC 60318-4 Clone Coupler, is it worth it? | Audio Science Review ...
6. How to Use HATS — Operating a Measurement System That ...
7. Budget IEC711: I'm more than happy! : r/headphones
8. Bruel & Kjaer HATS 4128C - HEAD AND TORSO SIMULATOR | eBay
9. Enhanced Digital Ear Examination Trainer, Light — GTSimulators.com
10. Amplivox ER-75 Electro Acoustic Ear Simulator | HCE
11. GRAS 45BD AutoKEMAR | GRAS Sound and Vibration
12. GRAS 45BD AutoKEMAR Automotive Head and Torso Simulator
13. Bruel & Kjaer 5128: High-frequency Head and Torso Simulator
14. Acoustic test fixture used in the measurement of the insertion loss of ...
15. Gold Au Sputtering Targets | Enabling ... - Kurt J. Lesker Company
16. Digital Ear Examination Simulator Il — GTSimulators.com
17. Type 4128-D Head and Torso Simulator (HATS) - Durham Instruments
18. Digital Ear Examination Simulator Il (Midtone) | Limbs & Things US
19. Acoustic Testing & Acoustic Measurement
20. Building Acoustics equipment - Geonoise Instruments
21. KEMAR Product Page | GRAS Sound and Vibration
22. Test Fixture - Sound and Vibration Measurement & Testing ...

Response: HFARMUXSEAIREE, HAZRE—MNESHEL

User prompt:  [#EABEE, IFAHFAE] FEEREATAIGELN, IHRLU TRAERRER : EfrBRIHEVELEFS . - IEC 60318-4:2010 (JRIEC 60711): SEHEFERAE 100 - Hz - ~- 10 - kHz -
100Hz ~10kHz BIEEZMN R BEHER, - MEMSZETZRIFEA - IEC 60318-7 (JF IEC 60959) 5 ITU-T Rec. P.58 / ANSI S3.36 / ANSI S3.25: LEHELIRLATSINFYEUITHUA M EZNBEHGE.
- Al BHABEEIBA - + 1 - ITU-T Rec. P57 (06/2021): EH&fFE Type 3.3, Type 4.3 (fRSIFEISLEIE) 5 Type 4.4 (1TIREHIALEE) H5E

Response: BRREEMMNA, (RZHAICRLEL T HAEFESE T,

User prompt: [$EREwEE, IFARHTHE] FERERATAIGELN, R TRAERINER: EfrBEIH EVELEFE . - IEC 60318-4:2010 (JR IEC 60711): SEEFARAE 100 - Hz - ~- 10 - kHz -
100Hz ~10kHz BIFEZMAN BB EEER, - MEMSEFIXEEA - IEC 60318-7 (& IEC 60959) 5 ITU-T Rec. P.58 / ANSI S3.36 / ANSI $3.25: LIEHB/ERIKLATSIKTFYE/ LA HEZA B ENGE.
- Al BICHEZEIA - + 1 - ITU-T Rec. P.57 (06/2021): J=f&fF2 Type 3.3, Type 4.3 (FEEIFELEHE) 5 Type 4.4 (1RIEEHIAHEE) HBE
Response: EFREEAITREITE (IEC, ITU-T. ANSI) AEERE. BHNE. FRERFHEIRESEERENREY 7B ES/VETEE, IITABIREX LR ORATR AN R ER SYIRETS
—. IEC 60318-4:2010 ([& IEC 60711): IEEELISSEBREENER
IEC 60318-4:2010 #MIETATFNREIEE. EEFNEXNEHESTIAENAEREANL (Insert Earphones) RBIITERAYAEERHIER (Occluded-Ear Simulator, {AFR 711 F8588) HIURAIER.

« 100Hz ~ 10kHz F246#8BEIMABET (Acoustic Transfer Impedance) :

o ¥IB(HERME: ARIIEEPIERE— N ERE(K (Principal Cavity) FIEMBITFEEEIEMIE (Resistive Grooves) EEEAIMIINATR (Volumes) Ak, FIRMFBARHREBENEATYEESHERSH
SHEER.

o BEMWNER: 1F 100Hz ~ 10kHz #0FRM, HEZENER Z(f) SRR AT EEVENEN RS TRAEMESE (Tolerance Mask, 31 £1.0dB ~ 4+2.2dB) A,
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https://www.gtsimulators.com/products/digital-ear-examination-simulator-ii-kk-mw80
https://www.gtsimulators.com/products/digital-ear-examination-simulator-ii-kk-mw80
https://www.audiosciencereview.com/forum/index.php?threads/iec-60318-4-clone-coupler-is-it-worth-it.23865/
https://www.audiosciencereview.com/forum/index.php?threads/iec-60318-4-clone-coupler-is-it-worth-it.23865/
https://amplivox.com/products/audiometry/er-75
https://amplivox.com/products/audiometry/er-75
https://www.reddit.com/r/headphones/comments/tzxilh/budget_iec711_im_more_than_happy/
https://www.reddit.com/r/headphones/comments/tzxilh/budget_iec711_im_more_than_happy/
https://www.grasacoustics.com/industries/kemar/kemar-product-page
https://www.grasacoustics.com/industries/kemar/kemar-product-page
https://limbsandthings.com/us/products/kkmw80-m-digital-ear-examination-simulator-ii-midtone
https://limbsandthings.com/us/products/kkmw80-m-digital-ear-examination-simulator-ii-midtone
https://www.grasacoustics.com/products/head-torso-simulators-kemar/product/45bd-autokemar
https://www.grasacoustics.com/products/head-torso-simulators-kemar/product/45bd-autokemar
https://www.hce-uk.com/product/amplivox-er-75-electro-acoustic-ear-simulator/
https://www.hce-uk.com/product/amplivox-er-75-electro-acoustic-ear-simulator/
https://www.ebay.com/itm/156342282003
https://www.ebay.com/itm/156342282003
https://disensors.com/product/type-4128-d-head-and-torso-simulator-hats/
https://disensors.com/product/type-4128-d-head-and-torso-simulator-hats/
https://www.comsol.com/model/generic-711-coupler-an-occluded-ear-canal-simulator-12227
https://www.comsol.com/model/generic-711-coupler-an-occluded-ear-canal-simulator-12227
https://acoustic-measurement.com/en/technology/how-to-use-hats/
https://acoustic-measurement.com/en/technology/how-to-use-hats/
https://acoustic-measurement.com/en/technology/5128typehighfrequencyhats/
https://acoustic-measurement.com/en/technology/5128typehighfrequencyhats/
https://www.geonoise.com/building-acoustics-equipment/
https://www.geonoise.com/building-acoustics-equipment/
https://www.grasacoustics.com/gras-45bd-autokemar
https://www.grasacoustics.com/gras-45bd-autokemar
https://en.measuretronix.com/product/914974
https://en.measuretronix.com/product/914974
https://www.crystalinstruments.com/acoustic-testing
https://www.crystalinstruments.com/acoustic-testing
https://mynewmicrophone.com/why-are-condenser-microphone-diaphragms-gold-sputtered/
https://mynewmicrophone.com/why-are-condenser-microphone-diaphragms-gold-sputtered/
https://acoustic-measurement.com/en/technology/5128typehighfrequencyhats/
https://acoustic-measurement.com/en/technology/5128typehighfrequencyhats/
https://amplivox.com/products/audiometry/er-75
https://amplivox.com/products/audiometry/er-75
https://www.comsol.com/model/generic-711-coupler-an-occluded-ear-canal-simulator-12227
https://www.comsol.com/model/generic-711-coupler-an-occluded-ear-canal-simulator-12227
https://www.audiosciencereview.com/forum/index.php?threads/iec-60318-4-clone-coupler-is-it-worth-it.23865/
https://www.audiosciencereview.com/forum/index.php?threads/iec-60318-4-clone-coupler-is-it-worth-it.23865/
https://acoustic-measurement.com/en/technology/how-to-use-hats/
https://acoustic-measurement.com/en/technology/how-to-use-hats/
https://www.reddit.com/r/headphones/comments/tzxilh/budget_iec711_im_more_than_happy/
https://www.reddit.com/r/headphones/comments/tzxilh/budget_iec711_im_more_than_happy/
https://www.ebay.com/itm/156342282003
https://www.ebay.com/itm/156342282003
https://www.gtsimulators.com/products/enhanced-digital-ear-examination-trainer-light-ar502
https://www.gtsimulators.com/products/enhanced-digital-ear-examination-trainer-light-ar502
https://www.hce-uk.com/product/amplivox-er-75-electro-acoustic-ear-simulator/
https://www.hce-uk.com/product/amplivox-er-75-electro-acoustic-ear-simulator/
https://www.grasacoustics.com/gras-45bd-autokemar
https://www.grasacoustics.com/gras-45bd-autokemar
https://www.grasacoustics.com/products/head-torso-simulators-kemar/product/45bd-autokemar
https://www.grasacoustics.com/products/head-torso-simulators-kemar/product/45bd-autokemar
https://en.measuretronix.com/product/914974
https://en.measuretronix.com/product/914974
https://www.researchgate.net/figure/Acoustic-test-fixture-used-in-the-measurement-of-the-insertion-loss-of-the-earmuffs_fig1_318190284
https://www.researchgate.net/figure/Acoustic-test-fixture-used-in-the-measurement-of-the-insertion-loss-of-the-earmuffs_fig1_318190284
https://www.lesker.com/newweb/deposition_materials/depositionmaterials_sputtertargets_1.cfm?pgid=au1
https://www.lesker.com/newweb/deposition_materials/depositionmaterials_sputtertargets_1.cfm?pgid=au1
https://www.gtsimulators.com/products/digital-ear-examination-simulator-ii-kk-mw80
https://www.gtsimulators.com/products/digital-ear-examination-simulator-ii-kk-mw80
https://disensors.com/product/type-4128-d-head-and-torso-simulator-hats/
https://disensors.com/product/type-4128-d-head-and-torso-simulator-hats/
https://limbsandthings.com/us/products/kkmw80-m-digital-ear-examination-simulator-ii-midtone
https://limbsandthings.com/us/products/kkmw80-m-digital-ear-examination-simulator-ii-midtone
https://www.crystalinstruments.com/acoustic-testing
https://www.crystalinstruments.com/acoustic-testing
https://www.geonoise.com/building-acoustics-equipment/
https://www.geonoise.com/building-acoustics-equipment/
https://www.grasacoustics.com/industries/kemar/kemar-product-page
https://www.grasacoustics.com/industries/kemar/kemar-product-page
https://www.crysound.com/products/test-fixture/
https://www.crysound.com/products/test-fixture/

Firefox about:blank

- SEnTSE:
o < 100Hz: FESASEFEIIHE, (WENSIESEAE (7 500Hz AREEAI, 1260 mm® + 20 mm®) , ARERUES 20Hz,
o 13.5kHz + 1kHz ¥§igiRlE: BT RENMSBEREE (K2 9.85mm — 7.5mm, K 7.4mm) RIESEKA, 7£ 13.5kHz fHEar=4igE=ix 30dB ~ 36dB F¥HKIEIRIE,
o > 10kHz: BFASBERSERMRRIEIE, RENERENSE 10kHz ~ 16kHz (YENTESUBMIBASER, FREYATETETRAMOEIEE.,

—. MEMS ERREBEARENSIESEHRIRA

TERESERENRNRT, SRS (MEMS) EEamamt Bk B Tr s

BALEE TESEURIRL (1/2" or 1/4" $R/ARIRES) R MEMS UBHERESR MBS

REELHS—HE FIHMAHSEEE + TERE, FERUKOER. FSARE (Siicon Wafer) JEZIHIE. HE—HMURS, FERERITHES MIMOERSA.
SSHERR (Ryy) BIRINIAIL (Perforations) , Eblxkigmfe. EERRER SSRGS, DEFTFEZSIRER, RSSO REE.
SUFEIRER MHAEIEIIRBE — K448 — SME ADC, HRSLARELERRE PDM / 12S 24-bit AID, MIRERIKEATSIRER. MIRERARA S TR,

=. IEC 60318-7 (J&® IEC 60959) & ITU-T Rec. P.58 /| ANSI S3.36 / ANSI $3.25: SLiSIEFHIIR LI IGITHE
XETREHREE T LAMSIRTFHENIES (Head and Torso Simulator, HATS / R AMB) BWIRRYT. JUIRSSEZATEMHE:
1. ASNLAmRERISHIA—:
o MIETRREAKAL. BFEN. BEESIERTAOMEZ/IRERT (k8. LR EREE. BEIIRBESES) .

o BRI EL AL SIRERT=4EAIEET (Scattering) . 3@ (Shadowing) SHRFRET (Torso Reflection) , FHRLIBXIEMEE (HRTF) SWEREE (ITD) MEARE (ILD) &F
BHELARGIT Y,

2. BEIEIIZE (Mouth Simulator) 1R
o fRIE ITU-T Rec. P.51/P.58, OEFOSHMESELFRTREIARLFIES RO SESHERNY.
o EBR7E 100Hz ~ 16kHz (9 1/3 (2R, SAOESMHAERAMET 100dB SPL (re 20uPa) , BARFFRIEAIIELIRE.
3. BSEXRESH:
o INEETES %M (ERP) SFHVFIHREENES (Handset Positioner) AUNUBRIE/LANEE (41 ANSI $3.25/ 45EA R) , BIREHREMSHSAENSEST.
Pq, ITU-T Rec. P.57 (06/2021): ATHSHERHIE (Type 3.3, Type 4.3, Type 4.4)
ITU-T P.57 RRBESEANEHRATE (Artficial Ears) FINEIEFINE, BFRNERSEEXREUYH TF&0K:
« Type 3.3 Pinna Simulator (IA{LBREIERS)
o SRAFRESEME(R (BFCRERE Shore OO 35 ~ 55 EMRER) HBESXIMEAINEES (Pinna) SEEREE (Concha) JUARK.
o BERMBFU (Supra-aural) . FREZ (Circumaural) EAUREEBIEREIIRIETT.
« Type 4.3 Anatomically Realistic Ear Canal (RESJ%*EISCEE - i B&K 5128) :
o BFHESLARE (140 A) MRIBERISEEGREE.,
o JUTHHIE: BEETIESR 711 BARNEREEEE, Te2SAHENESHNESLRSFEE, FEAD (EEP) FEESER (DRP) 2IMFHEE.
o FRESIE: SN EEREENN S REDNHERZEN, SECUEATEERERN SkHz #RMEERES T ERR (20Hz ~ 20kHz) .
« Type 4.4 Low-Noise Anthropometric Pinna & Ear Canal ({EMERIACERRS)
o B EEREFEEBAAN/ IS, THRESSHIRITENE QIAER TWS, ANC EFEEEH) i,
o (RIEEER: &4 P57 5 7 BRBFEMHATE, SRERARERERIRL (ARRAETF 10.5 dBA ~ 15 dBA) |, #HBEENE ANC BN BRARMEARRIRSHIEERE,
A. AlBMERHEERA (+1) WIERBNE
FEfESREBALINES, S ERARARENIERRFESS TR TREIMHTERIORIIESHERE. FERERVIEIRER APXS00 HRIFHARS.
A FESREELFES (SDA) "B, “1B5%43IF + 87 Al Agent 5BBF” AORELEIRART LABIT LA FERSSEI B ahbpesEEa -
1. B#) FIR iEIRFM: Al EiXENEREEYE, 4Ak 1024 Taps ZMHAR(L FIR J8IKES, BT DSP IEFETHD 1EC 60318-4 #8A88 13.5kHz IUERIEIRIE, TR AT RIEREMBERHTL.
2. BERMUIFESIREWME: Al Agent SCRTIEEY TEDS i&H SiREGRITEERIRREUE, BT Python BRNEEHEN DSP MASRESIEIAMEER, HR T SRNAEFIRERE,
3. RS BT Python API EIEhIREIANKENBN. EEhRES 12S IR, KBS/ THD/POLQA IESRBENFH—RLEMMS ITU-T P.58/ IEC 60318-4 FRERTIIRIRE.

User prompt: 2ZFIFHT: £ESEEIR BIRERI MRI BFRIFHER FFMIEES BTEZABURBSIZELEERLESE, URRARITEHBIIMRIBTEESES/AED EEEALILRAIBI = HE
RSB

Response: EIUESHEEAZAE (HATS) SHERIFAEE (W ITU-T P57 Type 4.3/4.4 #5B) BIMAS, BaK 5128 SiFFRENKBTUSREAZHELIGERREA#H{TH MRI BEHRIQBEGRE
B, NSRRI F ELEE SEEEH.,

ng;”ﬂb;ébﬁiﬁE}; 7(R Bit Diamond) HRBEINELTSEBIRARIFHHMANRIR FERZSERFZABSHERE, UTHERAREFERRE MRI HiZE. & MRI 2D-to-3D HEEREAELLINAI #
=HEESIRERAR:

—. 2BAFSRE VR BEHIRMIESE (FF R&D TASE)

FERAPEFTRT, $HF MR SUREAXEET: MIHREE GTH7T) . EESHE (BF 1mm FREIEEHE Isotropic Voxel) . TiwT2w 55 (T1 EGHMRERBILR, T2 SSRFSRIBESE
| .

1. OpenEAR Dataset (BRERTILAS TUM EIFIR)
o BUREAHE: TIIHXISNE. hE. B8 (Temporal Bone) REIBMESILHIE AT IHEELEIRSE.
o HIRIES: AASEFRENME CT (uCT) 53T &% MRI Big, RETIREEHNEESIE, SRAERITENSR=4rE,
- ERRENE EREASNKE—BEREAEERFENSHEER (Ear Simulator) RITHIFRE AEIERE.
2. Human Connectome Project (HCP) Young Adult 3T/7T
o BIESRIHE: SANESREFRMFANSL 3T 5 7T 4513 MRI 13iE40E.
o SR Tiw I T2w BEOPERIAZITIRAR 0.7mm FHEMHAE (Isotropic) (7T HUEEERNX 0.5mm ) .

o FEHRIME: EEE (Pinna) AYEREHES. EFRIE (Concha) LURSNEIE (Ear Canal) NCIHIHNL/UAEHTRIHE, 2HE East Asian (FRILAR) 5 Westem (F75ARF) HRTF St FIsEARL
HEIR.
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3. IXI Dataset (Information eXtraction from Images)
o BIRSIHIE: 21T 600 FEEZINENSLHILREIES (KEBLHSHAEER) .
o BIRIES: 62 3T BIURRS T1. T2, PD (RFEE) 5 MRA (BHHRMEER) BR.
o ERMRME: HARK. FREE, BARBIEMDSHIT (PCA) KBAESLAUVIRSHFIARIEER (Statistical Shape Model, SSM) .
4. OASIS-3 / OASIS-4 (Open Access Series of Imaging Studies)
o BIRSRISE: HeBRMAFRENERRREFHILREIEE, S8BT 1,000 B2HER 3T Tw/T2w EiE2kER.
o FERHEME: BEtrEL DICOMNIT S SBN=aIRREY, ETitRENENEESE T,
—. iEM MRI EEES 2D F 30 EREETMTKE
MZH4ET (DICOM / NIfTI #83X) ZJRTAF COMSOL AEIRIT (FEA) /1A55T (BEM) B8 3D FJED (35 Shore OO ) BIKE (Watertight) 3D MA&HEEL, tREREMEMT:

[2D DICOM / NIfTI MRI Hitk]

v
[KrBe 1: BEMETIALREE] (NAITK (MEHRIE > @¥EM > 0.2mm B-Spline =#EH FHk)

v
[Br B 2:‘ PR E] (BCE/H /A0 BIENE > Level-Set KCPARIEIL)

v
BB 3:‘ —# il $EH] (Marching Cubes / Dual Contouring #EHU=fiIE MK )

v
[Mri 4: Mg SK#BE] (Taubin BRI - #HiMEE - S 3D Printable STL)
1. iER—: BT (Preprocessing)
o NAITK {REIFIKIE (Bias Field Correction) : HIF MRI #iA&ENAIDN, EBISFERES®. KA NATK BiXUTaE, FRXER WMEE=S5/ERE) BA—HHIREE.

o ZRLSSWEEFRIE (Isotropic Resampling) : R4 MRI WEBBESEATFERSPEE (200.8 x 0.8 x 1.5mm) ., FIF =k B4EKHHE (B-Spline Interpolation) ZEMZRE, BIEKEER
B9 0.2 x 0.2 x 0.2mm RISEMARRIE, IR,

2. [iER=: HiE5E(EHE (Segmentation)

» BESKIFER (Region Growing) : FIFEHBANES (MES/MEK) SARRKKKE (PBES) WREER, MSEUEAMFRIHT 30 KiFER.

* Level-Set (AKE£E) 55 Chan-Vese iEMACHIHIE: MAEIETIALNSERIGE,. BIEIHMERE ©(2, v, 2, t) EEGBESREERRK, HERIEEENENSH TR,
3. iER=: =4:BHTEIREY (Isosurface Extraction)

* Marching Cubes (SElIXZ/5i8i%) : Lorensen & Cline IRIHAVZEENE, WHIARMEFIPHIEN 2 X 2 X 2 fRERR, RIBSEE (Isosurface) 3ZrEERIZINL 30 =MBEAMIE (Triangle
Mesh) ,

« Dual Contouring / Surface Nets: 7EENERIZIEHI S5 EIAHA% (DED) LEmEXIE, Surface Nets BEfELL(E4T Marching Cubes SEYFHB{RISHSENEF, B RIEIAINGE,
4. FYERMY: RISBALERS 3D $TENEE (Mesh Processing)

* Taubin {RZFEiB (Taubin Smoothing) : fEFRAHIEHATTE (Laplacian Smoothing) £SEMNVEBIMAREMRRKLESER. Taubin BiIXBERBMAERKEET, EHRARERNRR
RISHERBSRS AR,

o MHEIEES5KE (Watertight Manifold Repair) : FIF PyVista / Open3D FEEMIMEHEIE. BEZRSILE, WHAS SLADLP 3D FTENRER] STLPLY #3014,
=, AlB=$@ERSIRakANA
(EREEELIBEEIRIL. SRRMRTHRRRAIGER MRI i, SSHIESRE, Al BARRSIARSE T ERE%:
1. 3D {SEABAWEEN (3D Volume Super-Resolution)

« BbEAR: BT MedSR-Diffusion (S #{#88)) = mriCT-GAN,

» AR BEER 2mm ~ 3mm AEMIGKR MRk, 7 3D fet=EHEEE 0. 1lmm ~ 0.2mm SEEMEESBRSS. Al SEBRENTTNT R ZBRESHRRIENE, BEERIINEENE
TSRS,

2. iFEZIBESE (nnU-Net & MONAI & TotalSegmentator)
o BOEAR: EFHIER 3D U-Net 224419 nnU-Net SFHREST Al 1252 MONAI,
- BIFBBR:
o BENEIIRRY: IGETRNEBOENEE, 1 DRHERRL SNEIERER (Cartiaginous) . WMIEHEE: (Bony) K& (Tympanic Membrane) ISR (Multi-label) ¥EHESDE,

o WETEEAERGT: BT Al DRI RE" S BR B (Mask) , BEEIES 3D FTEMEEBARESEBIR Shore OO 35 REEIREEEMNAE, SIS ITU-T P.57 Type 4.3 AUBAIHTRAAIRI
Hi&.

3. eZieREERS 3D SHHSY (NeRF / NeuS / 3DGS)
o BUER: NeuS/VoISDF (EFHSIERHY SOF MEIRARAERE) .
o BFAYR:
o {45 Marching Cubes RAERVEHRIER, T NeuS 3§ MRI G &Gl ARR ML EE (¢, y, 2) — SDF,
o Mzt SDF $Z-RIRI T K FEMERETRTHMELNBE, TSR TERE, HEAFERT (FEA) MISHIOBERIE 5 ML, BlRT hibEgs| RHSmrRaET.
M. 33“tbi$shTR"HATS-D1 55 Ref-Ear Master RO A SHRIEIN
ET AR, B USHa HARNRBLI TS REZEERE 1P RAIFIAEBSE:
1 ARFTAHBFIIEE (Type 4.3/4.4 REARE) :

o PIAHI B&K 5128 5 GRAS KEMAR EFFa5 ABHARSISUE. HBARTM HCP / IXI FREREFIRE 50+ fIEmHD#EE MRI #dE, (M VoxelMorph (BFREZFIMAENIMEREREE) #HiT3D=
[EFAEARITF S, MEHEERASRTABSINTYEIE/E (Chinese Average Ear Canal)

2. 1B Al ERIER:
o SR MONAI (nnU-Net) EZIL5H] — NeuS H#PZMLELLHIHEIN — Taubin (R T, EIZM DICOM JREA%IEE] 3D $TED STL XS BENAKE.
3. EFHEMRT (FEA) FRIRBEIELER:

o BEEHAEE Mesh S\ COMSOL Multiphysics FEZ &R, (BEETE 20Hz ~ 20kHz RUEZ4ER8FEHT (Acoustic Transfer Impedance) . IFEHERTEMHE IEC 60318-4 } ITU-T P.57
MBERHER, HE 13.5kHz &@idHrE; DSP FIR SR TER0, 1TEHR—RIMHAEE.
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Would you like me to do a more in-depth research instead and propose a research plan?

User prompt:  [#K755E, FEFHT]  (FERNIFIZEIGR AT AR LSS BISim4E B :  BitDiamond Ref-Ear Master 2&R#FIEE RS F @755 I\ R E SR T4 R R B
BB T, LR AT B FEEL A ARSI BN L EAE R AR L ERBE N F R F IR RS, W55 USB+LIAR+ HTHIZ M= S I HR= BT, 5
W RSRHEN = BETRIETHENE) . Pt B SER T ESHINEE: - BERN A ERESTELEN) . RIFRIZTHET /I EE PET TIESYIRIE, MEEYE LRIGER T 1508/ & BRI
BrEARES (Q (B $< 3.5\text{ dB}S) , SLHIMEEREIRISSHEITSIERALE (S\text{THD} < 0.005\%$) [cite: 7, 10, 16], - LEFEIXEL (FDA) : 1RLSNERLER, 24-bit/192kHz A/D FEHSiE/H T
FURTHH, RIS T 1S o SR A AR 3 A ST REBRE THE,  AJESIREAT T $10.0\text{ dBA}S[cite: 11, 23, 27], - EErEEA I EEVEREFS: - IEC 60318-4:2010 (JR IEC 60711): SoEfFERIAE
$100\text{Hz} \sim 10\text{kHz}$ HIEEZINBIBEALER, - IEC 60318-7 (JR IEC 60959) 55 ITU-T Rec. P58/ ANSI S3.36 / ANSI S3.25: LE#ERILATSIKFYRE THAHEZNEUEHE. -
ITU-T Rec. P.57 (06/2021): /RI&7FE Type 3.3, Type 4.3 (fF5/FELHIE) 5 Type 4.4 (1RIEFEHINILEER) HHE.

Response: R IIZERMENTTR, MRIFEEHTEY, BSHHK.

User prompt: FHEHES

Response: I've completed your research. Feel free to ask me follow-up questions or request changes.

User prompt: [FRUGHT, Bi75E] © BEFRIETR RISV R ATERIREMEE, RARTUNTEBIEESDFTEI AR SHEE EF R A E LT F— IR & TH BRI AEEE R
EACEEE, %3DFTEHRRFIER AR IAEL R, Btr@ R EZITESEA K EEFIE BRI Lo+ 2L, FHERH L Z RN B e L iR & e E,

Response: L4555 (BitDiamond) SEREGELMEIESHERER: 5% 3D TENSESERMKE
BB RIRS

BREETIMPERSSEAENEIRSE (W1 B3K 5128, GRAS KEMAR) MIEZIESSMSEMARE, SERBTHELMN LIRS (Geometry) . JIZRIEE (Mechanical Stiffness) SR
(Acoustic Im%edance) MELAXEBNEGNBLRE, EHAEFANBEREREREES— REMIEISREENHEE, SBRBAER (EM) siEmEF=4IEmEts
(Leakage) ShmsmisiRatsd.

FELUSEER" (BitDiamond) BHEE(SAEEIE (HATS-D1/Ref-Ear Master) &, JosLHISIREEBMERRA AOURNER, YIRS 3D ITEMEASHIEEEFRSHER (LSR) REHABEANE
AHIETZ. FREEOBIFHAERAAET, EESHEHTRERRE, FHEGRHTENTIEERE.

SB—HRs3: ¥5% 3D FTENMRIR (HiESBSGIM)

TE(SEERSE (30 1TU-T P.57 Type 4.3 fESIFESCEIE) MFIES, 3D FTEMAETEREFARMES: —EERETRESEENESMSIRMNEE (DED) MMNEELES; —RIFASREIEREENE
B (Negative Molds) SPRMISZIESLEAINNT A,

1.1 DICOM / MRI 4422 3D $TENUTH A SESEE
fEEIFENSEEE T PEABNSOWER 3T/7T MRI IiE80RE (NEMMHEARSHHZRIAZR 0.2mm X 0.2mm x 0.2mm) ., HIEEAEREEIAT TIZEE:

1. E{EWESH (S-Shape Curve) SHULHLIREY: NEEEAOR (EEP) EFfES%E R (DRP) , HiBFfE$—SH (Cartilaginous Flexure) SH "M (Isthmus $%&8) . FIR/LATERMEES
BRI, FREERO L S(z) RMmEsEs(.

2. {48408 (Angled DED) 1B{HEIE: SEFESEEMLEL 55° ~ 60° fif. 3D HEPTEENHSIREE, LUESHIZRST PET RIERIR (SBENERL) HTREFENXIE, Hifs

SREBNGFERAARB TS,
3. BAEESEES Taubin (RAZTEE: =4E@IEEMN (Marching Cubes / Surface Nets) J5, {5 Taubin (A TEBEIAEEMARIMER, FRMRREERARESE (4 1260 mm® + 20 mm®) | &
BB FE AR,

1.2 3D FTEN T E SR ELiER
EESHEENTEEEERERE TSR (> 10kHz) EEEROREEE. BaiERI=IER 3D FIENRAR LI 1.
*1: HERIERNS 3D TR STEMLE

VHSLERE FEULIZIBIER! (SLA) #HFF4LIE (DLP) SIS (PolyJet)

REigE Formlabs Form 4 / Prodways Asiga MAX / EnvisionTEC Stratasys J850 Prime / J55
FYBIAZE (Tolerance) +0.05mm +0.02mm (1%5) +0.03mm ~ +0.05mm

BE (Layer Thickness) 25um ~ 50pum 10pm ~ 25um (REFE) 14pm ~ 27pm

REIBRE (Ra) 1.2um ~ 2.5um < 0.6pm (EHEHEHE) 0.8um ~ 1.5um
BEERETED T3 (BHR) T2 (BHER) %55 (TREHTENERSRIEZE)

SETNSEMRER EAREHEERTEIERESING. REANEHEBRSEENERE., ESERABESOREME, BRARS.

BEIZAES:
» BiERESERER: KA DLP A (EYESURIMREE)  BEiRA 15um, WREERETEMMEEL.

o ERXEEEMERIE (Negative Molds) : RFH SLA BAR (BRIMALENAS, M5 150°C #E) , BE=HXHHREGIER (Three-piece Split Mold) fERE4S (Helix) SEEFRE (Concha) i1
(Undercut) Ritt&ialRR,

1.3 REHERERIEH SRS RAHNS
LEIAER (10kHz ~ 50kHz, i€ X ~ 34mm ~ 6.8mm) EERERIEIEN, MEHUNIRES|IRIKSHAFRR (Viscous Boundary Layer, BEES, = %) HKSHSEETSIERITNILERIT
S

- NESEREER: BENERTAZRE £0.02mm L, REESELAE Ra < 0.8um,

o BRETE: TElME, BERANRERRAE (IPA) BRER, FHERSERBAEIERHITHYEESMHEEE (Vapor Smoothing / Nano-coating) , IREEEZEHIE < 2um, STRBEAMTEIK
B, (EARUSHER AT REAREE,

1.4 FESEBAEEER (REE vs BRENEEH)

AZEESLEIESMI 1/3 4RBER (Cartilaginous Part, BEASASINE, SEMM) , Al 2/3 HBEEL (Bony Part, RIS, ) .
* SBE (MU 10mm ~ 12mm) : RFI 30 FTEDRMERIEE, HNESHREHTE—MOTERE, EANEXEVIRERAMAAEF-4EEEENEREMNE (Compliance)
« BIRER (I 20mm ZEEEEAL) - KA 3D FTEDNEMISEND (HEUER E > 2.5GPa) |, IREUSEIONETEE, RERLSEASRAABKTHMKR,

B3 BREEEFERRERA (FEEES Pinna)

EEp (Pinna) KIZERENSHENBEEFIMLE (Over-Ear) | EHZ (On-Ear) & TWS BENULSBHIAEZIMRE (Acoustic Leakage) . {EFISR—EEEAEAEEAIEER (R{NfER Shore A 40) FoiEREIRS
EYFRHEE (Lobe) SEIFEAIEFHE (Cymba Conchae) KEF (Tragus) .
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2.1 AXHEHFS5HERINYIETE
AKBARBSRENESHEEN Z, ©X9:

Z, = Psurface _ R, +jX,

Vsur face

Heh R, WM, X, ABH (RARRBSENIRE) . AKBLARESUAIENAN Z, ~ 1.5 x 10° Pa - s/m, ASIVTSHSME, EEHRERL /UGS ITU-T Rec. P.57 Type 3.3 / Type 4.4 #i8
hRYEEESEE (Shore OO0 35 & 55)

2.2 ERRBRSERE (LSR) Hfliks
MBEMF L REREER, SEXRAHSECINERESRRSERE (Platinum-Cured Liquid Silicone Rubber, LSR) .
o BTEIEIEAS: BERR (Wacker) SILPURAN® 6000 RFIZERS (Dow Corning) SILASTIC® LTC REIESFEEL.
o U
1. BEMIIER: IARESAS R NTRIFYS TR, EHORER < 0.1% (EA4EETERILEERX 0.6% ~ 1.0%) , {HEEEM CAD HEEIMRIVEARIEXE,
2. EYARSHERE: ESBEENATKBERENELDR. BMEINIMEIRERIERGME REEHMERT n ~ 0.05 ~ 0.08) .
3. WEBNSHRE: KIPEMANTR. ENEEERRRKHERRERE. SHSEEIR,
2.3 STEEHERZMNGHEE (Dual-Shot Overmolding) ITF
FIREHERHIEISE AER IR, RIS RREN T4, B 1 TR,
#* 2: HEARFIISBIMNEREERERT (MR ITU-T P.57)

EFRsIxE [0k ] HEFFEERTERE (Durometer) HRSHRSE
HES/NEELNEG (Lobe & Helix Edge) RS TEE4E4  Shore 00 30 ~ 35 (1RIX) BEIREY, BRESXEYSETE, BIEMIHERER.
HHES=/% (Concha & Triangular Fossa)  RENKSERE  Shore 00 40 ~ 45 (PERE) RHAEEREWAER TWS ELABEEIED.,

HR. WERSHERIE (Tragus & Pinna Base) [ERXESRE[ERESS Shore 00 50 ~ 55/ Shore A 10 ({Rff) “EFEEBMIEISNEMN, AZENKEHARTEIEERT AIRA.

RETZSE:
1. FRRBAMIRTERE S5 (Core Shot) : E56H§ Shore A 10/Shore 00 50 (Y LSR A HEERSERMARINERIBESNES, BiF (120°C) FEHL 60 7, BN REEL,

2. ZIREELEEE (Overmolding Outer Shot) : ISTRMESIEBAHETREEINY (BRAEHLSEE) == 3D TEISBANAERIET, EA Shore OO 35 IR LSR Hfk, TEEN TMERMERE
ERERELNEIEX (Covalent Cross-linking) , JBEAFEE—MLEES.

2.4 WS, BUETHR S RIS E

EHEEHIET, EREECHAIESEHRZ RN, REGENEREEIEESREENE, RBr-EHEME (Tackiness) , SEMBANEXEENEEESHRRERBERN, FERELINES,
REEAERNRAS AT

« BEZS (Vacuum Degassing) : LSR AB A7nREARE, & —0.098 MPa BEZ TS 15 D%, AEHEMRMWSIE (Micro-bubbles) , FILLEEREFESILSEFERETIFSS.
o REFHIDFELIE (Anti-Tack Surface Engineering) :

1. (BRI Z] (Micro-Matte Texturing) : 7E 3D FJENTRIRMEERFAMZAIRZIT VBT EE N Ra 0.4um ~ 0.6pm HSMEMHMEDSIR, (ETEHNEBRAEERAIINE AR

2. EEFIBSFRRBIEF (Plasma & Nano-Silk Coating) : BEENEREZESEHEFA (O Plasma) FEEWE, BR—EEEMNA 1.5um WEFREREEEFRIM (PU Anti-Static
Coating) . ZRAEAIEHR T ERFEABEMY, BFESEEENERREIEEARBIEKT (1f = 0.3 ~0.4) , SIHTFRAMBEERNSESTSEES.

FEERS: HENISEAENRERE (284 Blueprint)

ATHE LR 3D FTENSEFFERMESFELAR R, inE. &4 ISOIEC BN st A (FEEHIEEL, SIS AR T Blueprint,

3.1 YR TIEEIhifRKE (Pipeline Roadmap)

[MrBe 10 Bew UersE ] = [P 20 BEASE4E 30 4TEI] - [BrE 3: 2% LSR SBHEM] > [MB 4: JSRBESIRMEN] - (B 50 A5 iibiE ]

#* 3: IS aREEHEHSELRINSTIENY

TAEMER KETEanE BleE S TRitE TEZSHSHEEIEITF (QC Metric)

1. W 3T MRI 2B E AR AP EIE SEEE.
1. BEEMAZ < £0.0lmm,
IR 1: FNASEKERIR

i+ 2. %5 Shore 00 35/50 WFEES X, Materialise Mimics / 3-Matic, COMSOL FE3&iR
2. EESTUERE +5 mm®,
3. 1%t 3 AN SIS S EAE RS IR,
1. DLP fTEDRIMEERZR (EMEENEE) .
1. BiEREREREE Ra < 0.8um,
FER 2: ¥5%5 3D $TENHIE 2. SLA $TEDTHRE SRS, Asiga MAX DLP $JEN#/l, Formlabs Form 4 SLA $TED#L

2. {EMHE > 130°C, TEH.
3. BIEMESHETBELE.
1. Fi52 SILPURAN® LSR AEES —0.098MPa E=fi

= 1. EEREEHINSIE (100% X-Ray SIGTES

BAER 3: BHERE LSR HZE )

) A P— BASHERAE T, RSB, SRR

2. RS AR,
3. TIREGEYE Shore OO 35 SNEES,
MER 4: BIRSREIPHLE 1. SERRUEHEERE, BERS%E, EETRMGEN, REBURE, KIMEEE 1. REBERES py = 0.3 ~ 0.4,
B

2. @SEEFHREEL. 2. HPREREBIRB SHATE,
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IZMER RgTiEaE BUiRESTHiER IEZSHS5RRBIEE (QC Metric)

3. BG& 1.5um PKIDHEFRERE.
1. EPE SIS B R RS9,

1. SRS TETE IEC 60318-4 BEW R,
BER 5: RREHZHEIEE

=
E

GRAS 42AP jEZA 88, REW / APx517B, HUMFEMEN
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Response: HRE—MIA Al, FEXSEIGEHBZNR,

User prompt: [ XFEAFHIRER] : FEFXIFER (SHXHAT) © HAFELA (BitDiamond Ref-Ear Master) JXEBIBIE S T4t A 15 /a8 R a A

Response: Here is a full English schematic diagram illustrating the physical principles, signal flow, and processing pipeline of the BitDiamond Ref-Ear Master system, based on the technical descriptions
provided in the reference document.

Schematic Diagram of the BitDiamond Ref-Ear Master Binaural Optoacoustic Sensing System

graph TD
%% Main Title
%% Title[BitDiamond Ref-Ear Master: Binaural Two-Channel Laser Interferometry Optoacoustic Sensor Schematic]

%% Section 1: Optical Source & PGC Modulation (Located in Central HATS Cavity)
subgraph Section_1 [1. Optical Source & Modulation]

Laser_Dr[Laser Driver Circuit<br/>w/ PGC Modulation @ f_c]

DFB_Laser[DFB Narrow Linewidth Laser<br/>155@nm Near-Infrared]

TEC_NTC[TEC & NTC<br/>Temperature Stabilization]

Laser_Dr --> DFB_Laser
TEC_NTC <--> DFB_Laser
end

%% Section 2: Optical Routing (Located in Central HATS Cavity)

subgraph Section_2 [2. Optical Routing]
Polar_Maint_Fib[Single-Mode Polarization-Maintaining Fiber]
Fiber_Circ[Fiber Optic Circulator<br/>3-Port]

DFB_Laser ==> Polar_Maint_Fib ==> Fiber_Circ
end

%% Section 3: HATS Ear Unit & Sensing Principle (Right Ear Shown, Left is Symmetric)
subgraph Section_3 [3. Sensing Principle at Dummy Head DRP]
Acoustic_In((Acoustic Input Sound Pressure<br/>p_in))

subgraph F_P_Sensor [Micro Fabry-Pérot Cavity Sensor]
PET_Diaphragm[Au/Ti Composite PET<br/>Flexible Polymer Diaphragm]
Fiber_End[Polished Fiber End Face]
FP_Cavity[F-P Interference Cavity<br/>Length L = L_static + d_t]
end

Fiber_Circ ==>|Port 2| Fiber_End
Acoustic_In ==>|Drives| PET_Diaphragm
PET_Diaphragm <==>|Modulates L| Fiber_End

%% Interference Equation Note

Notel[Physical Principle:<br/>Sound Pressure drives Diaphragm Displacement d_t<br/>Modulating Cavity Length L<br/>Causing Interference Intensity change I_t]
Notel -.-> FP_Cavity
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end

%% Section 4: Photodetection (Located in Central HATS Cavity)
subgraph Section_4 [4. Photodetection]

Fiber_End ==>|Reflected Modulated Light I_t| Fiber_Circ

Fiber_Circ ==>|Port 3| InGaAs_PD

InGaAs_PD[InGaAs Photodiode + TIA<br/>Optical-to-Voltage Converter]
end

%% Section 5: All-Digital Signal Processing Pipeline (Located in Neck/Chest Shielded Box)
subgraph Section_5 [5. Digital Processing Pipeline]
ADC[24-bit/192kHz A/D Converter<br/>Ultra-Low Distortion]

subgraph FPGA_Core [FPGA: Phase Generated Carrier Demodulation]
direction TB
PGC_Demod[PGC Demodulation Logic]
IQ_Filter[I/Q Mixing & Low-Pass Filtering]
CORDIC[CORDIC Arctan Solver]
Phase_Unwrap[Phase Unwrapping Algorithm]

PGC_Demod --> IQ_Filter --> CORDIC --> Phase_Unwrap
end

subgraph DSP_Core [DSP: Acoustic Vector Reshaping]
direction TB
Abs_P[Displacement-to-Acoustic Pressure Conversion<br/>Non-linear Correction]
FIR[FIR Linear Phase Alignment<br/>Near-Zero Group Delay]
WDF[Wave Digital Filter<br/>IEC 60318-4 Resonance Cancellation]
LT[Linkwitz Transform<br/>Low-Frequency Down-extension to 2Hz]
ASRC[ASRC Output Engine<br/>Lock-Clock Async Resampling]

Abs_P --> FIR --> WDF --> LT --> ASRC
end

%% Master Clock Distribution
Clock[24.576MHz OCXO Master Clock]
LMK[LMK@@105 Low-Jitter Clock Buffer]
Clock --> LMK

LMK -.-> ADC

LMK -.-> FPGA_Core

LMK -.-> DSP_Core

%% Processing Flow

InGaAs_PD -->|Analog Voltage| ADC

ADC -->|Digitized Intensity| PGC_Demod

Phase_Unwrap -->|Linear PCM Displacement d_t| Abs_P
end

%% Section 6: Digital Output Interfaces

subgraph Section_6 [6. Multi-Protocol Digital Outputs]
ASRC -->|Processed 24-bit/192kHz| XMOS[XMOS XU316<br/>USB Audio Class 2.0]
ASRC -->|Processed 24-bit/192kHz| Dante[Dante/AES67<br/>Gigabit Ethernet SoC]
ASRC -->|Processed 24-bit/192kHz| Opto_Tx[TOSLINK Optical Transmitter]

Dante <-> ETH_Port[RJ-45 Port]
end

%% Final Outputs

USB_Out((USB-C<br/>To PC/Mac Analyzer))

ETH_Out((Gigabit Ethernet<br/>Distributed/Network Audio))
SPDIF_Out((TOSLINK J“f<br/>100% EMI Isolation))

XMOS ==> USB_Out
ETH_Port ==> ETH_Out
Opto_Tx ==> SPDIF_Out

%% Legend/Styles

classDef fiber stroke:#ff9900,stroke-width:2px,fill:#fffdfe;

classDef analog stroke:#333,stroke-width:1px,fill:#elf5fe;

classDef digital stroke:#333,stroke-width:1px,fill:#e8f5e9;

classDef acoustic stroke:#f00,stroke-width:1px,stroke-dasharray: 5 5,fill:#ffebee;
classDef clock stroke:#9c27b@,stroke-width:1px,stroke-dasharray: 3 3,fill:#f3e5f5;

class Polar_Maint_Fib,Fiber_Circ,Fiber_End,InGaAs_PD fiber;

class InGaAs_PD,ADC analog;

class FPGA_Core,DSP_Core,XMOS,Dante,Opto_Tx,PGC_Demod,IQ_Filter,CORDIC,Phase_Unwrap,Abs_P,FIR,WDF,LT,ASRC digital;
class Acoustic_In,PET_Diaphragm acoustic;

class Clock,LMK clock;

linkStyle 2,3,4,13,14 stroke:#ff9900,stroke-width:3px;
linkStyle 6,10 stroke:#f00,stroke-width:2px,stroke-dasharray: 5 5;

Key Schematic Components Descriptions (derived from text):

. DFB Narrow Linewidth Laser: Optical source located in the central HATS cavity, temperature-stabilized (TEC/NTC) to provide a stable near-infrared beam.

N

Laser Driver w/ PGC Modulation: Applies a high-frequency sine wave modulation (f) to the laser source for Phase Generated Carrier (PGC) demodulation.

I

SMPM Fiber & Fiber Circulator: polarization-maintaining single-mode fiber ensures stable transmission. The circulator acts as an optical router, guiding light from the laser to the sensor (Port 1 — 2)
and reflected light from the sensor to the detector (Port 2 — 3).

>

Micro Fabry-Pérot (F-P) Cavity Sensor: Formed between the polished fiber end face and the back of the magnetron-sputtered Au/Ti composite PET flexible polymer diaphragm. Located at the Drum
Reference Point (DRP).

o

. Acoustic Input (p;,,) & Displacement (d;): Sound pressure drives the nanometer-scale axial displacement of the PET diaphragm, modulating the F-P cavity length.

I

InGaAs Photodiode + TIA: Converts the reflected interference light intensity (I;) directly into a high signal-to-noise ratio analog voltage signal.

~

. Xilinx Zynq FPGA (PGC Demodulation): Performs hardware-level digital demodulation (PGC, 1/Q, CORDIC, Phase Unwrapping) to reconstruct the linear PCMEi#i representing diaphragm
displacement.

o

. ADI ADAU1466 DSP (Acoustic Vector Reshaping): Executes an advanced acoustic algorithm pipeline in the digital domain:
o Converts displacement to absolute sound pressure.
o FIR: Aligns linear phase across the entire band for near-zero group delay.
o WDF (Wave Digital Filter): Actively cancels the inherent 13.5kHz resonance peak of the IEC 60318-4 coupler.
o Linkwitz Transform: Extends flat low-frequency response down to 2Hz.
o ASRC: Engine for lock-clock asynchronous resampling to isolate jitter.
9. Master Clock (OCXO + LMKO00105): Central high-precision clock system distributed point-to-point to A/D, FPGA, and DSP to eliminate phase noise.

10. Digital Output Interfaces: Triple concurrent outputs:
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o USB-C (XMOS XU316): UAC2 protocol for plug-and-play with analyzer software.
o Gigabit Ethernet (Dante/AES67): Networked audio for distributed measurement arrays.

o TOSLINK Optical: Pure S/PDIF for 100% physical electrical isolation in strong EMI environments.
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User prompt:  [4£mr=m/REEE]] : BFXRERER (£RXA=ErEE) © s A (BitDiamond Ref-Ear Master) (BESLAISBEE S FREIEEM /S

Response: Here is the functional schematic diagram for the internal integration layout of the BitDiamond Ref-Ear Master HATS.

Due to the technical and spatial nature of the request, this is presented as a hybrid Functional Block Diagram and Spatial Integration Layout, illustrating how the components described in the text are
distributed between the head cavities, neck, and chest, and how they interact.

Functional Schematic Diagram of the BitDiamond Ref-Ear Master: Integrated Optical Path & All-Digital Circuitry Layout

%%{init

: {'"theme': 'base', 'themeVariables': { 'primaryColor': '#fff', 'edgelLabelBackground':'#ffffff"',

graph TD
%% Define Main Title and Styles %%
linkStyle default interpolate basis
classDef headTop fill:#f9f,stroke:#333,stroke-width:2px;
classDef headCenter fill:#bbf,stroke:#333,stroke-width:2px;
classDef neck fill:#ff9,stroke:#333,stroke-width:2px;
classDef upperChest fill:#9f9,stroke:#333,stroke-width:2px;
classDef optical stroke:#ff9900,stroke-width:3px,fill:none;
classDef digital stroke:#0066cc,stroke-width:2px;
classDef mechanics fill:#fff,stroke:#333,stroke-dasharray: 5 5;

%% Overall Structure defining Physical Zones %%
subgraph "BITDIAMOND REF-EAR MASTER: Integrated Layout Schematic"

Fo2m 25T

direction TB

%% HEAD TOP CAVITY: Focus on Vibration Isolation & OCXO %%

subgraph Zonel ["ZONE 1: HEAD TOP CAVITY<br/>Vibration Isolation & Clocks"]
direction LR
OCXO[cite: 19]
LMK[TI LMK@@1@5 Low Jitter Clock Buffer]
Mounts[4x Low-Freq Silicone-Metal Compound Shock Mounts [cite: 10]]
0CX0 -->|Oscillation f| Mounts
LMK -->| f_MCLK ZEJE4AL | ocxo

end

%% HEAD CENTRAL CAVITY: Focus on Optical Bench & Ear Simulators %%

subgraph Zone2 ["ZONE 2: HEAD CENTRAL CAVITY<br/>Optical Bench [cite: 1@] & Ear Simulators [cite: 1]"]

direction TB
OptPlatform[Titanium Alloy 3D-Printed<br/>Shock-Absorbing Optical Platform]

subgraph Laser_Source ["DFB Laser Source Subsystem"]
direction LR
DualDFB[cite: 10, 4]
TECNTC[cite: 10]

end

subgraph Ear_Right ["RIGHT EAR SIMULATOR [cite: 1]<br/>ITU-T P.57 Type 4.3 Canal [cite: 6]"]

DRP_R((DRP))

FP_Probe_R[Micro F-P Cavity Probe<br/>Dia: [cite: 3]mm, Length: [cite: 3]mm [cite: 18]]

Diaphragm R[Au/Ti PET Diaphragm [cite: 8]<br/>@ DRP]
Circulator_R[cite: 4]
PD_R[InGaAs PIN-TIA¥RJ [cite: 4]]

end

subgraph Ear_Left ["LEFT EAR SIMULATOR<br/>(Symmetric Layout)"]
DRP_L((DRP))
FP_Probe_L[Micro F-P Cavity Probe<br/>[cite: 18]]
Diaphragm_L[Au/Ti PET Diaphragm [cite: 8]]
Circulator_L[cite: 4]
PD_L[InGaAs PIN-TIA#R3 [cite: 4]]

end

%% Internal Connections Zone 2 %%

DualDFB <==>|A Stability Control| TECNTC

DualDFB ==>| {&fi L4k (PMF) | Circulator_R

DualDFB ==>| fR{EJs4F (PMF) | Circulator_L

Circulator_R <==>| SMF-28 G4 (iif&#7) [cite: 18] | FP_Probe_R
FP_Probe_R <==>| J&¢T#¥ (MKdifi#l) [cite: 3] | Diaphragm_R
Circulator_R | RO I_t [cite: 3] | PD_R

Circulator_L >| SMF-28 Fiber [cite: 18] | FP_Probe_L
FP_Probe_L <==>| J4+i | Diaphragm_L

Circulator_L ==>| )4k I_t | PD_L

OptPlatform -.-Mounts
Laser_Source ---OptPlatform
Ear_Right ---OptPlatform
Ear_Left ---OptPlatform

end

%% NECK AREA: Interconnect & Power Zone %%

subgraph Zone3 ["ZONE 3: NECK AREA<br/>Integrated Digital Cables & Thermal Pipes"]
Cable_Bus[Low Jitter Z/}#(#Ei4k (LVDS/TDM) [cite: 19]]
HeatPipes[cite: 10]

end

%% UPPER CHEST SHIELDED BOX: Focus on FPGA/DSP & Outputs %%

subgraph Zone4 ["ZONE 4: UPPER CHEST SHIELDED BOX<br/>FPGA/DSP & Dante Integration [cite: 13, 19]"]

MetalBox[Metal Shielding Box]

Power_Reg[Low Noise LDO & Power Isolation]
A_D_ChR[24-bit/192kHz A/D Converter (x2) [cite: 24]]
A_D_ChL[24-bit/192kHz A/D Converter (x2) [cite: 24]]
ZynqFPGA[Xilinx Zyng-700@ FPGA<br/> i L]
DSPCore[cite: 19]

ASRC[cite: 22]

InterfaceHub[cite: 19]

>| BUHE ( Tiafiih) [cite: 4] | A_D_ChR
| BULEE | A_D_ChL

>| f_sampling Mf%iRFE | ZynqFPGA

D_ >| Kt | ZyngFPGA

ZynqFPGA ==>| PCM fif{5'5 d_t | DSPCore

DSPCore ==>| DSP ZKiEM ML | ASRC

ASRC ==>| DSP #b¥EfGifi | InterfaceHub

HeatPipes ====>| kpii#i{t5 | Backplate[cite: 10]
Power_Reg -.-> MetalBox

A_D_ChR ---LMK
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A_D_ChL ---LMK
ZynqFPGA ---LMK
DSPCore ---LMK
ASRC ---LMK

end

%% DIGITAL OUTPUT INTERFACES HUB (Bottom of HATS) %%

subgraph OutputsHub ["DIGITAL OUTPUT INTERFACES HUB [cite: 19, 21]"]
XMOS[cite: 19]
Dante[Dante/AES67 Network Module [cite: 19]]
Toslink[High Speed TOSLINK Tx [cite: 19]]

InterfaceHub ==>| I2S PCM | XMOS
InterfaceHub ==>| TDM/I2S | Dante
InterfaceHub ==>| S/PDIF | Toslink

XMOS ==> USB_C[cite: 19]

Dante ==> Ethernet[Gbit Ethernet RJ-45 (PoE)]

Toslink ==> Optical_Jj [ J7II4F4k (IIS Fes)]
end

%% Physical Boundary Indicators %%
HeadBody[HATS dummy Head-Body shell]
HeadBody ---OptPlatform

HeadBody ---Zonel

HeadBody ---Zone3

HeadBody ---Zone4

%% Apply Styles %%
class Zonel headTop;
class Zone2 headCenter;
class Zone3 neck;
class Zone4 upperChest;
class DualDFB,Circulator_R,FP_Probe_R,Circulator_L,FP_Probe_L optical;
class Cable_Bus,ZynqFPGA,DSPCore,ASRC, InterfaceHub digital;
class Mounts,OptPlatform mechanics;
end

Layout Legend & Design Principles:
1. Zoning System:

o The diagram is organized into four distinct physical zones (Zone 1: Top, Zone 2: Center, Zone 3: Neck, Zone 4: Upper Chest) matching the HATS anatomy.

2. Optical Path (Highlighted Thick Gold Lines):

o> Generation: In Zone 2, the temperature-stabilized (TEC/NTC) Dual DFB Laser Modules generate light.

> Routing:{fRYtEF (Polarization Maintaining Fiber) guides light to the 3-port circulators. From there, SMF-287i#Z51fr (bend-resistant) fiber leads to the micromechanical F-P cavity probe.

o Sensing: The F-P probe is located at the DRP (Drum Reference Point) of the Type 4.3 anatomy ear canal [cite: 6, 18], where changes in the PET diaphragm [cite: 8] cavity length modulate light
intensity.

o Return: The reflected intensity (I;) travels back via the circulator to the InGaAs PIN-TIA photodetector [cite: 4], converting it to analog voltage.
3. Digital Path (Highlight Blue Lines):

o Acquisition: PD outputs go straight to ADC (¥8/Chest Box) to minimize analog length.

o FPGA Core: Performs high-speed PGC & 1/Q optical demodulation [cite: 19].

o DSP Core: Executes acoustic reshaping [cite: 19] (WDF resonance cancellation, FIR phase alignment, LT low-frequency down-extension).

o Output Pipe: DSP data goes through the ASRC [cite: 22] (Clock Isolation) engine to the Interface Hub.
4. Integration Subsystems (Gray Dotted Lines):

o Clock (Zone 1/4): High-precision OCXO [cite: 19] and LMK buffer distribute the critical master clock (f_MCLK) via point-to-point connections to all ADCs and processors. Shock mounts isolate
this clock [cite: 10].

o Thermal (Zone 3/4): Heat pipes transfer heat from Zynq FPGA, Laser TEC, and Power units to the Backplate [cite: 10] (Dummy Head-Body shell) for passive cooling, keeping ear temperature
stable [cite: 10].

o Interface Hub (Bottom): Provides concurrent output options: USB-C (PC/Mac sound card) [cite: 19, 21], Gigabit Ethernet (Dante networked audio array) [cite: 19], and Optical TOSLINK (high
isolation) [cite: 19].
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Sources

1.
2.
3.
4.
5.
6.
7.
8.
9.

Bruel & Kjaer HATS 4128C - HEAD AND TORSO SIMULATOR | eBay
Digital Ear Examination Simulator Il — GTSimulators.com

KEMAR Product Page | GRAS Sound and Vibration

GRAS 45BD AutoKEMAR Automotive Head and Torso Simulator
Type 4128-D Head and Torso Simulator (HATS) - Durham Instruments
ER-75 | Audiometric equipment validation | Amplivox

Bruel & Kjaer 5128: High-frequency Head and Torso Simulator

IEC 60318-4 Clone Coupler, is it worth it? | Audio Science Review ...
Test Fixture - Sound and Vibration Measurement & Testing ...

Generic 711 Coupler — An Occluded Ear-Canal Simulator

. How to Use HATS — Operating a Measurement System That ...

. Digital Ear Examination Simulator Il (Midtone) | Limbs & Things US
13. Building Acoustics equipment - Geonoise Instruments

14. Budget IEC711: I'm more than happy! : r/headphones

15. Gold Au Sputtering Targets | Enabling ... - Kurt J. Lesker Company
16. Acoustic test fixture used in the measurement of the insertion loss of ...
17. GRAS 45BD AutoKEMAR | GRAS Sound and Vibration

18. Amplivox ER-75 Electro Acoustic Ear Simulator | HCE

19. Why Are Condenser Microphone Diaphragms Gold-Sputtered?

20. Type 5128 High-Frequency HATS (Head And Torso Simulator ...

21. Enhanced Digital Ear Examination Trainer, Light — GTSimulators.com
22. Acoustic Testing & Acoustic Measurement
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User prompt: [F=3mpIE] : (BT EXIRE PRI =miarF RFRESIE) [ LLAFESA (BitDiamond Ref-Ear Master) {5ESLAEBES S2FBIEEM /D
Response: Here is the internal optical path and all-digital circuit integration layout for the BitDiamond Ref-Ear Master (LUi5$hASE RN EMBIE S TS A BEXL).
This illustration visualizes the physical principles and architecture described in your technical report:

1. Sensing Principle: Shows the micro Fabry-Pérot (F-P) cavity at the Drum Reference Point (DRP) of the Type 4.3 curved ear canal, formed by the single-mode PM fiber and the magnetron sputtered
Au/Ti PET composite diaphragm.

2. HATS Integration: Lays out the physical zones:
o Zone 1 (Head Top): OCXO Clock and LMK Clock Buffer for master synchronization.
o Zone 2 (Central Head): The Titanium Alloy Optical Platform (Suspended) with the dual DFB lasers and fiber circulators.
o Zone 3 (Neck & Chest): The Metal Shielded Box containing ADCs, Zynq FPGA, and ADAU1466 DSP.

3. Processing Pipeline: Traces the signal from InGaAs TIA analog voltage to the 24-bit/192kHz ADC, then through the Zynq FPGA for phase demodulation, and finally to the ADAU1466 DSP for
acoustic vector reshaping (FIR, WDF, Linkwitz Transform, ASRC).

4. Integration Subsystems: Details the suspension mounts for vibration isolation and the heat pipes for thermal management, conducting heat from the lasers to the Torso Backplate Heat Sink.

BitDlamond Ref-Ear Master: Binaural

D
s

Sources

Budget IEC711: I'm more than happy! : r/headphones

Digital Ear Examination Simulator Il — GTSimulators.com

Amplivox ER-75 Electro Acoustic Ear Simulator | HCE

Bruel & Kjaer 5128: High-frequency Head and Torso Simulator

Gold Au Sputtering Targets | Enabling ... - Kurt J. Lesker Company
GRAS 45BD AutoKEMAR Automotive Head and Torso Simulator
Acoustic Testing & Acoustic Measurement

Type 4128-D Head and Torso Simulator (HATS) - Durham Instruments
Why Are Condenser Microphone Diaphragms Gold-Sputtered?

ER-75 | Audiometric equipment validation | Amplivox

. Building Acoustics equipment - Geonoise Instruments

. Type 5128 High-Frequency HATS (Head And Torso Simulator ...

13. Test Fixture - Sound and Vibration Measurement & Testing ...

14. How to Use HATS — Operating a Measurement System That ...

15. Generic 711 Coupler — An Occluded Ear-Canal Simulator

16. IEC 60318-4 Clone Coupler, is it worth it? | Audio Science Review ...
17. Bruel & Kjaer HATS 4128C - HEAD AND TORSO SIMULATOR | eBay
18. Enhanced Digital Ear Examination Trainer, Light — GTSimulators.com
19. KEMAR Product Page | GRAS Sound and Vibration

20. Digital Ear Examination Simulator Il (Midtone) | Limbs & Things US
21. Acoustic test fixture used in the measurement of the insertion loss of ...
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