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ChipStudio

Onucanue

ChipStudio — rpaduueckas cpema pa3pabOTKH, MO3BOJISIIONIAS CO3/aBaTh
MPOEKTHI yNpaBiIeHus A HUGPOBBIX CUTHANBHBIX TpoiieccopoB (DSP). Coznanubie
MPOEKTHl  3alMCHIBAIOTCA B KOHTPOJUIEP, BBINONHSOMMK 3arpy3ky DSP wu
peanusyromuii  (QYHKIMM BHEIIHEW PEryJupoBKH IOCPEACTBOM  DJIEMEHTOB
yrhpaBjieHus (pe3UCTOPOB, KHOMOK U T. I.) U UHIAUKALMU (TIOCPEACTBOM MPOCTHIX
ceeronuofoB U nporpammupyembix RGB(W) cBeroanonon). Kontpomiep moxer
KOMOWHUPOBATh HECKOJIBKO TPOEKTOB, co3maHHbiXx B ChipStudio, u 3arpyxarb
HY’KHBI B 3aBUCUMOCTH OT COCTOSIHHSI BXOJOB WJIM OT YacTOThl M Pa3psIHOCTU
ayMonoToKa. DTo MO3BOJIAET nepekoHpurypupoBats DSP B peaqbHOM BpeMeHU AJis
BOCITPOMU3BEACHUS ay/IMOIaHHBIX «OUT B OUT», HE NMPUMEHSAS MEPEIUCKPETU3ALNIO U
coxpansisi ucxogHoe kadectBo. [Ipoexkt ChipStudio MmoxxeT 00beanHATH pa3Hbie DSP,
xoneku, udpossie yeunurenu: ADAUL701, ADAU1761, ADAU1452, ADAU1467,
PCM5142, PCM5242, ADI1933, ADI1934, ADI1938, SSM3582, TAS3251. HUx
KOJIMYECTBO B MIPOEKTE OMpPENEISETC XapaKTepUCTUKAMHU KOHTPOJLIEpa.

3arpyska I1O

[1O npoctynmHo Ha caiite https:/www.chipdip.ru B pasnene «TexHudeckas
JTOKYMEHTAIM MOAYJICH yIpaBieHus!, Harpumep Moy Reflex
https://www.chipdip.ru/product/reflex-usb-hi-res-transport

MuHumMaJbHbIe CHCTEMHbIE TPEOOBAHUS
ITpouieccop: P4 1,51 T

O3V:2Tb

USB nopt

OC: Windows 7 ¥ BblIIIIE

YcranoBka

Pacnakyiite apxuB ¢ IIO B onmny mnanky. [IO ChipStudio roroBo s
ucrnonb3oBanus. Jlist 3arpy3kd TOpOEKTOB B MOIYJIb YIPaBICHHS HEOOXOAMMO
ycranoBuTh  gpaiiBep «ChipDip USB  Device», nocTynHblii Ha caiite
https://www.chipdip.ru B pasnene «TexHudyeckas JOKyMEHTalUs»  MOMIYJeH
ynpasienus, Hanpumep moxayns Reflex mpaiiBep. Ecnu apaiiBep ycraHaBinuBaeTcs
HEKOPPEKTHO, BOCIIOJIB3yHTECh YTUIUTON Zadig.
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] — maHenp HHCTPYMEHTOB
2 — OJIOKH J1J1s1 CO3TaHMS CXEMBI MPOEKTa
3 — cxema npoekTa

4 — 6noku DSP
5 — HacTpoOKU KOMOOITPOEKTa

ITaneJb HHCTPYMEHTOB

] — HOBBII1 IPOEKT

2 — OTKpPBITh NPOEKT

3 — CcOXpaHUTb IPOEKT

4 — 3arpy3uTh NPOEKT B KOHTPOILIEP

5 — BKIIIOYHTH / OTKIIIOYUTH PEKUM KOMOOTIPOEKTA

6 — 3arpy3uTh KOMOOIIPOEKT B KOHTPOJLIEP
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Ipoexkr

IKCnopT Aa”HHbIX 4151 DSP

Jns co3manus mpoekra ChipStudio HeoOxoquMbl gaHHbie 111 DSP, koTopbie
dbopmupyert I10 npousBoguteneit DSP: SigmaStudio u PurePath Studio. Otu nanusie
conepxkat koHurypanuro DSP u onucanus 61okoB npoekra SigmaStudio u PurePath
Studio. [{nst DSP ADAUxxxx, konekoB AD19xx, u mudposoro ycumautens SSM3582
IPOEKTHI co3marores B SigmaStudio; maims DSP PCM5142 u PCM5242 — B PurePath
Studio. 3arpy3ounsie manubie ans nudposoro ycmnurtenas TAS3251 comepkarcs B
daiinax pacnpoctpanseMbix ¢ ChipStudio, 11 HErO SKCIIOPT JAHHBIX BBHITIOJIHSITH HE
HYKHO.

SigmaStudio

Ha nanenu unctpymentoB Haxmute «Link Compile Connect» unu «Link
Compile Download». ITocne atoro naxxmure «Export System Files», BoiOepute myTh
cOXpaHeHUsl, HaKMUTE « COXpaHUTbHY.

gt At b | | ds 441 kHz - | 2

‘ LExpurt System Files
Link Compile Download
Link Compile Connect

st DSP ADAUxxxx 6yaet chopmupoBan ¢aiin .xml, 11 kogekoB AD19xx u
SSM3582 — daiin .dat.

PurePath Studio
B Brimagaromem menro «Build» Haxxmure «Generate Codey.

File Edit View | Build | Tools Help
BR=0" Y= E| Generate Code |

|Cumpunents Download and Run o 48 24 |
E-{_] Frameworks Run L
E-{0 InputOutput Write State |
LT Imtemirmeesenr B

B nanke mpoekta Oymayt cozmanbl (aitn «base main Rate48.cfg» u mamnka
«base_main Rate48». Ha3panus ¢aiina v manku 3aBUCAT OT YKa3aHHOM B MPOEKTE
gacToThl — «Rate48» coorBercTByeT uactote 48 kI'11. B mamnka «base main Rate48»

daiin «aic_main.lst» HE00X0IMMO Ha3BaTh TaKxe, KaK daiin
«base _main Rate48.cfg», T e. mnepeumenoBare B «base main Rate48.Isty wu
nepeMecTuTh B manky ¢ (aiimom  «base main Rate48.cfgy.  ®aiin
«base_main_Rate48.cfgy» COJIEPKUT JTAHHbIE JUTSt 3arpy3Kku DSP;

«base _main_Rate48.Isty — uHpOpMAaIHIo 0 6JI0KaX MPOEKTA.
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Cxema npoekrta
Cxema sIBJISIETCSI OCHOBOM MPOEKTA U OTNPEAeIAeT ero (QyHKIIUU.

nemenmol cxemol

K snemenTam cxeMbl OTHOCSATCS OJIOKM W JUHUU CBsI3H. bIIOKM OTOOpa)karoT
MOJTyJT! CHCTEMBI, a JJUHUH CBSI3W TIOKA3bIBAIOT, KAK UMEHHO 3TH MOIYIH COSAMHCHBI
Mexay coboil. Ha manenu crneBa nocTymHbl KOHTposuiepwl, DSP, komeku, Onoku
uHavkaruu. Ha nmanenu crnpasa «DSP Blocks» otoOpaxatorcst 6;moku DSP/konexos.

Konmponnep

VYhpasnser Bcemu OjokaMu TpoekTa. B cxeme MOXeT OBITh TOJIBKO OJWH
KOHTpoJuiep. KoHTposiepsl oTau4aroTcsl KOJIMYeCcTBOM JIMHUKM BBoja/BeiBojga GPIO,
HabopoM wuHTEepdercoB s moakaodeHus DSP/konekoB, o0beMOM TaMSITH IS
XpaHEHUS MPOSKTOB M JIOMOJHUTEIHHBIMU BO3MOXKHOCTSIMHU.

2 GPIO Interfaces GPIO 1
® (roracne_v) ¢ | o [rarzene +) @

@ (oracne +) 5ot | 1 (rorsene +) @
DSP Interfaces E @l @
@ [hotacme v e || 3 [hotacme v | @
4 [notacme = | @
Startup delay 5 [woracne_v ) @
[0 v)m [olmame~o
7 [noacme_+) @

CEC settings | ] @| @

s (raracne_~) @

Qpticns | -@l @
1moTacmie = | @
1{ponscn_v) @
1{sorsce_v] @
1{norac_v) @
1fnonscne_~) @
1fnorscne_~) @
1{nonscne_v) @
1{norscne_v) @
1{nonscne_v) @
advorace_+] @
e~ @

SN U W

o | Pixel LED @
REFLEX_0
Firrmware:  Memory-

1 — rpynmna «GPIO», nunuu BBOga/BhIBOA

2 — rpynna «GPIO Interfaces», uarepdeiicel ms nogkimtodeHus: 6iokoB DSP
Y KOJICKOB, TWHUW KOTOPHIX MYJIBTUIIIICKCUPOBAHBI C JIMTHUSIMU BBOJ1a/BBIBOA

3 — rpynmna « DSP Interfacesy», uatepdeticer 11 noaximoueHus 610xkoB DSP u
KOJICKOB, MIMCIOIIUE BBINCICHHBIC JIMHUUA, HE MYJIbTHIUICKCHPOBAHHBIE C JAPYyTHUMH
JUHUSMHA BBOJA/BBIBOJIA

4 — nUHUS BBOJA/BBIBOJA JUIS MOAKIIOYEHUs nporpammupyeMmbix RGB(W)
CBETO/IMOIOB

5 — ycTaHOBKa 3aJIep>KKH Ha 3arpy3Ky MPOEKTa MOCTE MOAaYH MATAHUS

6 — Hactpoiiku CEC

7 — onnuu
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DSP u kooexu
OnpenensitoT  ayanuo-BO3MOKHOCTH TIpoekTa. MX KoIMYecTBO B cXeMe
OnpeIesIeTCs XapaKTEePUCTUKaMH KOHTPOJIEpa.

E—

~ P
£V, Studio project ﬂlel - | £V, Studio project file | _ | = 1. Swudio project file | | e O
/ PcMs242.0

mlo ~]mfo ~] \\h3 p.nASuE'I;z:Gc:D/
!

4 2

1 — BBIOOD (haitna mpoekTa SigmaStudio u PurePath Studio

2 — uHTepdeiic MOAKIIOUEHUS K KOHTPOJUIEPY

3 — BoIOOp pexxkuma «Self boot». Ecnu BeiOpan, DSP Oynet 3arpyxkarbes ¢
BHemHel namatu. Kontposuiep OyaeT BBHIIOIHATH TOJBKO PETYIHPOBKY MapaMeTPOB
DSP. Pexxum «Self boot» noctynen tonsko mist ADAU1701.

4 — BbI0Op anpeca. K ogHOMy mHTepdeiicy MOXKHO MOAKIIOYUTh HECKOIBKO
oamHakoBbIX DSP ¢ pasHeiMu agpecamu.

-y

o

broxu unouxayuu
[To3BoMIsAIOT A00ABUTH B MPOEKT MPOCThIE CBETOAMOMABI U MPOTPAMMUPYEMbIC
RGB(W) cBetoanos! ajiss 0TOOpaXeHUs COCTOSHUSI CUCTEMBI.

( (8] (9] N
[ REG Single 1 ADALLIG D w |

LEDs 1 States: 20 | Edit | setleDstates [ |
9000000 i

< [ »

PixelLED_O

Block | REG Single L ADAULSGR 0 ¥

Enoxu DSP u xooekoe

CocraB 1 Ha3HAUYCHUE ITUX OJIOKOB OMPEIEISAIOTCS MPOSKTOM, BHITIOTHEHHBIM B
SigmaStudio wnu PurePath Studio. Takue O10kum 0TOOpaxkar0TCsI M CTAHOBSTCS
JTOCTYITHBI TIoC)ie yka3aHusi B Onmoke DSP coorBercTByromiero (aiiyia mpoekTa WM
nocje jgoOaBieHus B cxeMmy kojeka. bioku DSP/kogexoB mpenctaBisitor coOoit
nmapamMeTpbl, KOTOPbIE MOXKHO HM3MEHSATh B PEaIbHOM BpPEMEHH: KOA(D(GUIIMCHTHI
(GUIBTPOB, YPOBEHb TPOMKOCTH, 3HAYCHUE MYJIBTHILICKCOPA H T. .

REG 4§, g @| HA3BAHHE

O1oKa
en Ao | edit ’7

Single 1 DSP, k koTOpOMY
ADALTAS [ —

T OTHOCHTCH

REG — ocHOBHas peryiupoBka
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EN — nononHurenvHas peryavpoBKa, JOCTyIHAs Ha HEKOTOPBIX OJIOKax.
[To3BoMSIET TIEPEKITIOYATHCS MEXKITY JIByMs 3HAUCHUSMH, HAIIPUMEp, ISl BKITFOUCHUS /
OTKJIFOUEHUS (PUITBTPA, TPOMKOCTH.

Jlunuu ces3u

JIuHuu CBA3U COEMUHSIOT OJOKU B TOUKaxX coeauHenus. [1o yMon4aHuio Touku
COCIMHEHUS KOHTPOJIJIEpa HEAKTUBHBI, OKpPAIIEHbI CEPBIM LIBETOM. [[J1s1 UX akTUBaIUU
HEOOXOMMO Ha3HAUYUTh COOTBETCTBYIONIEH JIMHUM BBOJAA/BBIBOAA KOHTPOJUIEpA
HYXHYI0 (pyHKIuto. [locie 3Toro Touka COeMHEHUs] OKPACUTCS 3€JE€HBIM IIBETOM U
Oynmer nmoctymHa s coeauHeHui. K ogHOM TOUKe MOXHO TOJBECTH HECKOJIBKO
JIMHUM CBSI3M.

Jeiicmeus ¢ onokamu

Jo6aBiaenne YtoObl 100aBUTH OJIOK B CXEMY MPOEKTA, HY)KHO IIEITKHYTh Ha
Ha3BaHUM OJOKa JICBOM KHOMKOM MBI M, HE OTIyCKas KHOIIKY, II€PEMECTUTH
yKaszarejab MBIIIU B 1ojie cxeMbl. [locie oTmyckaHus JIeBOM KHOTKW MBIIIH B TIOJIE
CXEMBI 0OaBUTCS OJIOK.

Ilepememenne YToObl nepemMecTuTh OJIOK B CXE€ME, HYXKHO IIECJIKHYTbH JIEBOU
KHOITKOM MBIIITK B JTIOOOM MecTe OJ10Ka M, HE OTITyCKask KHOIIKY, IEPEMECTUTh OJIOK Ha
HOBYIO TTO3HITHIO.

Ynanenne Jlna ynanenus: O10Ka HY)KHO HIEJNKHYTh JIEBOM KHONKOW MBIIIU B
Jr000M MecTe Ooka. biok BelenuTcs 3eigeHbIM BeToM. Haxkmure «Deletey, 0mok
Oynmer ymaieH u3 cxembl. [Ipu 3TOoM OyayT ynaneHbl Bce ero JuHUU cBs3u. [lpu
ynanenun Omoka DSP/komeka OymayT ymajeHbl BCe OTHOCAIIMECS K HeMy OJOKH Ha
cxeme u B nanenu «DSP Blocksy.

Heiicmeusn ¢ runuamu cea3u

Jlo0aBiaenne YtoObl 100aBUTH JIMHUIO CBSI3H, TMOJABEIUTE KypCOpP MBIIMIHA K
aKTUBHOM TOuke coeauHenus 6moka. Kypcop mbimm npumet Bua «Pykay. [enkuaute
JIEBOM KHOIIKOW MBIIIA HAa TOYKE COEAWHEHMS, OTHYCTUTE KHONKY. [lo mepe
NepPEMEIICHHS] Kypcopa MBIIIM 3a HUM OyJIeT HpodyepuuBaThbcsl JUMHUSA CBA3U. Bce
JOCTYIIHBIE TOYKUA COETUHEHUs OyIyT MOJICBEYEHBI 3€JIEHBIM I[BETOM, a HEIOCTYIHbIE
CTaHyT HeakTUBHBI. llomBenure Kypcop MBIIM K KOHEYHOW TOYKE COECIHHEHUSI.
Kypcop mbimm npumer Buja «Pykay. IllenxkHuTe 1€BOM KHOMKOW MBI HAa TOYKE
COCJIMHEHHUS, OTIYCTUTE KHOMKY. B cxemy mA00aBUTCS JMHUS CBSI3U MEXKIY
COOTBETCTBYIOIIUMHU TOYKAMU COEAUHEHUs OyiokoB. /[l oOTMeHBl Tmpoiiecca
n00aBIIeHUS TUHUU CBS3M HAKMHTE MPABYIO KHOIKY MBIIIIH.

Ilepememenue JIuHUM CBSI3U COEMHEHBI C TOYKAMHU COEIUHEHUS OJIOKOB U
MOTYT MEepPEMEILAThCs TOJIbKO BMECTE C OJIOKaMH.

Ynanenue [ ynameHusl JIMHUM CBSI3M HY)KHO WLIEIKHYTh Ha HEW JIEBOU
KHONKOH MBI, JIMHUS CBSI3M BBIACIUTCS 3eleHBIM HBeToM. Haxxmure «Deletey,
JMHUS CBSA3M Oy/eT yJajeHa U3 CXEMBI.

Co3oanue cxemol
Jlo6aBeTe B cxemy mnpoekTta koHTpoiiep Reflex. Jlns 3Toro menkHute Ha
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Ha3BaAHWHU KOHTPOJJICPA JIEBOM KHOIKOM MBIIIN H, HC OTIIYCKasA KHOIIKY, IICPCMCCTHUTC
YKa3aTcJib MBIIIH B I10JIC CXCMBI. OTHYCTI/ITG KHOIIKY MBIIIH, B CXCMY I[O6aBI/ITC5I 0JIOK

KOHTpOJUIEpA.

@ Crostudo s

File Tools About

=

c

4 Controllers
RDC2_0051
RDC2_0051RevZ
DSP Machine 1
DSP Machine 2
DSP Machine 3
RDC2_0032
REFLEX

‘GPIO Interfaces

GPIO

@ [voTacmve w | 12C 0 (MOTACMVE v | @

DSP Interfaces

@ [woTacve | SPI L (noTAcTVE v | @
@ [motacme | 12 3 (NOTACTME v | @

2 (o] ®

4 DSp
ADAULTOL
ADAULTEL
ADAU145x
ADALL46x
TAS3251
PCMS5142
PCM5242

4 ADC/DAC
AD1933
AD1924
AD1938
SSM3582

4 Parts
Resistor
Button
Switch
LED
PixelLED
Encoder
PMButton

’ Startup delay

1000 ¥ [ms

4 [ NOTACTVE w | @
s (sorscne ~ @
5 (oraene ~] ®
7 [norace_v) @

[ CEC settings ]

B [noTachE v | @

REFLEX 0

Firmware:  Memory-

9 [MoTACTE v | @
1fhorcne +) @
Hhenens +) @
Hsoracne =] @
{sracns ) @
1oonw: v) @
1pocne =) @
1fporacns + @
Hisoracns =) @
sporacne ~) @
fpone +) @
2rorscne ~) ©
2lrcrcne ~) ©

Pixel LED @

AHanoruyHbeIM 00pa3om 106aBbTe B cxemy ADAU1452.

GPIO Interfaces

GPIO

@ [notacme w120

0 [noTacme ~ | @

A, Studio project fie C] o1 @ [voracmve v sPU 1 (moTacmE v | @
Self boot D cs DEP Interfaces e @
@ [MoTAcvE w | 12C 3 [hoTacme ] @

ADALIL45: 0

Startup delay

4 |woTacTve w | @
5 [horacne ] @
s (norscme_+] @

1000 - | me
7 [hotacne v @
[ cecsemings | & [noracne <) @
9 |noTacvE v | @
1norscne v] @

anerace_~) @
1persce ~) @
s erace ~) @
1{erscs~) @
2snenace~) @
eensce ~) @
inerace ~) @
enerscs~) @
2o nenace_~) @
2verscne ~] @
2lerscne v) @

o | Pixel LED @
REFLEX_0

Firmware: Memory-

ADAU1452 mnonkntouaercss K KoHTpoiuiepy 1o wuHtepdeiicy SPI. UtoObl
aktuBupoBarh uHTepdeiic SPI na Onoke Reflex, nns unrepdeiica SPI B rpymnme
«GPIO Interfaces» u3 cnucka Beidepute GyHkuuio «ACTIVEy». Touka coequneHus
untepdeiica SPI craHer akTUBHOMW, OKpacUTCsl B 3ejeHBIM 1BeT. [Ipu 3TOM JMHUU
BBoza/BeiBoga GP1O4, GPIOS, GPIO6 cTanyT HenOCTyIHBI, T. K. JUHUU UHTEpdelica
SPI xoutposnepa Reflex MynbTUIIEKCUPOBAHBI C JIMHUSIMU BBOJ1a/BBIBOJIA.
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r

B

" GPIO Interfaces GPIO " GPIO Interfaces GPIO

® (soracne v ¢ o (noracne =)@ | | @ (horacmve ) 2c 0 (noracne ~) @
® [Soracne v] 1 2 (noracne ~J@ | [0 (e~ m 2 [omace v @

(B ACTIVE A /@ DSP Interfaces = @
@ [Morace v e 3 (vorame v )@ @ (horacme ) 12

4 |moTacTve w | @

4 | SPLSCK

StETU-JP'dE|3¥ E|moTacTve w | @ Starti..lpdelay 5 | SPLMISO @
1000 * | ms 6 [noTace v | @ 1000 v | ms § | SPrwmos] (2]
7 [voracme v | @ 7 [noracme v | @

CEC settings B [noTacve w | @ CEC settings B @
3 [vorace v | @ E @
lqnoTacve v | @ 1notacme v | @

Jns curnana CS BwiOepeM, Hampumep, JuHuio 12 kontposuiepa Reflex. s
sToro u3 cnucka Gpyukiui auaun 12 Beioepute dpynkuuo « CHIP SELECT)». Touka
COEJIMHEHUS JIMHUU 12 cTaHeT aKTMBHOM, OKpacutTcs B 3esieHblil 1Bet. [loakmtounte
omox ADAU1452 no unrepdetricy SPI k kontpomnepy u coenunute curtaia CS ¢
auHuen 12 xontpoiepa Reflex

",

| GPIO Interfaces GPIO

® orscne v ¢ 0 (norace ¥) @
FRP———— =1 S s PN Ty

2 [moTacve v | @

D&E Interfaces
Sl o ® (Roracne v e 3 [norace ~] @
ADALILAG: D 4 | sprscx @
v p delay 5 | spr s @
1000 - 6 | SPL A0S @

7 (oracne_v @
e semnge | N\¢ [soricine ~) @

9 TACTVE « | @

o~

> @

11 0T AC Q@
1A CHIF SELECT

S |@

14 switcu @

@

@

@

2{orace_~) @
oforace_~) @
2poracne v @
2fforacne ~] @

EDIT | Pixel LED @
REFLEX_0

Firmware: Memory-

B 6noxke ADAU1452 naxmure kHomky «Studio project filew u BbiOepute
daiin .xml, chopmupoBanusiii SigmaStudio. B manenu «DSP Blocks» oroOpazsitcs
6moxu u3 mpoekra SigmaStudio, a 3Hagok £ B Oinoke ADAU1452 u3meHurcs Ha +.
Jlo6aBUM B IIPOEKT peryaupoBKy rpomkocTu. s storo m3 manenu «DSP Blocksy
no0aBbTe B cxemy O5ok «Single 1» u mogkmtounte ero, Harpumep, kK uauun GPIO0
koHtposuiepa. Y nmuauu GPIO0 npensapurensHo BeiOepute (yHkimo «RESISTORY,
YTO 03HAYAET PETYIUPOBKY TIEPEMEHHBIM PE3UCTOPOM.
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g g #
GPIO Interfaces GPIO — || 4 ADAU145x 0
@ [notacme w | 12C 0 [wotacmE v | @ Mx2-1
¥ Studio prjectfle (i) 71 OO [bmE=] 571 1 [noracne =] @ SuperBassl
e 2 ° Single 1
= NoTacvE | 12c 3 [motacme v @ HighOrderlP
ADAUL45: 0 4 [sprsc @ HighOrderHP
& | sprmaso Q Il 2
=5 6 | sPr ol @| = Invl_3
T wotacmve « | @
[ cacsemngs |\ [noracni =) @
{norace_v] @ |
{paracne v @
eracv_v) @
1oeracve_v] @
Hnerace_v) @
{paracne v @
o{norace_~) @
noracni_v) @
{noracne v @
EDIT | Pixel LED @
REFLEX 0O
Firmware:  Memory- DSP Blocks | ComboProject
GBI Interfaces GPIO 3 | « abau1as o
notacme v | 12¢ 0 [REsToR. B
> i o W I B R M
% Studio project file E] e BUTTON istor ; uperBass
[ o D5P Interfaces 2 | swricH @ en Ao ¢ Single 1
Self boat RESISTOR. ;
- . ec 3 fGwmar @ et ahOuer B
ADAULASx O 4 | o) ADAUL45% 0 HighOrderHP
Spdelay 5 ;;é:tn ) Invl_2
6 [P mmos @ = Invl 3
CEC settings
oo+ @ L
{ncracne <] @
2snanacne_+] @
ncrace_~] @
incracne+] @
o noracne_+] @
onorace_+] @
adnoiacne ) @
slparacne ) @
Eor | Pocel LED @@
REFLEX 0
Firmware: Memory- DSP Blocks COI‘I’IbBPI‘BjEd

[Monmyuuncs npoekt ¢ kouTposuiepom Reflex, k koropomy no untepdeiicy SPI x
muausM GPIO4, GPIOS, GPIO6 u GPIO12 momkmiouen DSP ADAUI1452. Reflex
oyner 3arpyxate ADAUI452 wu 1npu NOBOpPOTE MEPEMEHHOIO PE3UCTOpa
pETyIMpoBaTh TPOMKOCTh. JIJIS pErylIupoBKH TPOMKOCTH B 0ok «Single 1»
HEOOX0IUMO 100aBUTH JaHHBIE.

Ecin ucxomueii mpoekt B SigmaStudio wim PurePath Studio usmenwmics,
U3MEHeHUusT MOoKHO TiepeHecTd B mnpoekr ChipStudio aBromatudecku, He
nepesiesbiBasi cXeMy npoekra BpyuHyto. g storo Ha Gioke DSP HaxkMuTe KHOTKY
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«Studio project filew u ykaxkute oOHOBIEHHBIN ¢ain mnpoekra. DSP  yxe
CKOH(UTYPUPOBaH, IO3TOMY OTOOpPa3UTCS OKHO COOOIICHHUS C MPEeIIOKESHHBIMU

NEUCTBUIMHA.
' ' ™
N i o S

'9' Do you want to update SigmaStudic project?
! /- press "Yes' to update project and save common blocks
- press 'No' to replace project and delete all blocks
- press 'Cancel' to cancel operaticn

la Het OTrmenHa

«/da» — oOHOBIEHHE TPOEKTa; O0IIKe OMOKU, 100aBICHHbIE B cXeMy, OyayT
COXPaHEHHBI.

«Het» — 3ameHa mpoekTa; Bce OJIOKH, J0OaBIEHHBIE B CXEMY, OyIyT yIaJICHBI.

«OTMeHa» — OTMEHa JACUCTBUS

Jannble qiist 0j0xkoB DSP

JIyist perynmupoBKH MapaMeTpoB B pealibHOM BpeMmeHu 0oky DSP Heobxomumo
MPUCBOWTH JaHHbIe. JlaHHbIe hopMupyroTcst ¢ momotibio [10 mpousBomutens DSP /
KOZIeKa M COXpaHstoTcs B gopmare .txt. UToObl Ha3HAUUTH JaHHBIE OJOKY, HAXKMHTE
Ha Onmoke kHONKy «Edity. B mosBuBmemcs okHe HaxxmuTe KHONKY «Add datay,
YKaXXUTE TOJYyYEHHbIN (aiii.

DSPCellSettings =

Add data
REG & 0 |Edie
' El Add parameter|
en Ao | e
— Clear data |
ingle 1

ADAUTA8 O

Addresses Data

JloGaBneHHble JaHHbIE OTOOpa3zsitcsi B KojoHke «Data». B komonke
«Addresses» oToOpaszsaTcs agpeca, 10 KOTOPbIM OyZI€T BBIOJIHATHCS 3aIUCh JAHHBIX B
DSP. Eciu aapecoB HECKOIBKO M OHU UITYT MOAPSI, OyJIeT yKa3aH TOJIbKO HauaJlbHbBIN
aapec. 3aKpoONTE OKHO, Ha)KaB Ha KPECTHK B BEPXHEM IIPAaBOM yIIIy. 3HA40K . B
OJ0Ke M3MEHUTCS Ha +, pSJAOM C HUM OTOOpPAa3sUTCs KOJUYECTBO J100ABIEHHBIX
3HaueHUi. Pa3zmep OnHOro 3HAa4YE€HUs OMNPEAENETCSs THUIOM OJOKa U MOXKET ObITh
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paBen 1 — 20 Gaitram u 6omnee. UToObI ynanuTh Bce JaHHBIE OJIOKA, B OKHE JAHHBIX
Haxmute kHOMKy «Clear datay. HayaibHbIM 3HaU€HHEM CUMTAETCS MEPBOE 3HAUCHUE
daiina, KOHEYHBIM — mocheaHee. Takum oOpa3omM, HampuMep, MPU UCIIOIH30BAHUU
nepeMeHHoro pesucropa nonoxkenne 0 B coorBeTcTBYeT mepBoMy 3HaueHUIO (aiina,
nosockenue 3,3 B — mocnenaemy 3HaueHuto B paitie.

DSPCellSettings =
Addresses Data
—— 0x0015 00 03 39 0D - Add data
REG
Y 2 [om) 00 00 20 8A |
v Ao @l 00 04 OE AD |5| |Add parameterl
_ 00 00 20 2A
single 1 00 05 1B 9D Clear data |
ADAUTA6x_0 00 00 20 84
00 06 6E 31
00 00 20 BA
00 08 1B &E
00 00 20 8A
00 0A 21 09

00 00 20 BA 7

Hekoropsie 61oku B ChipStudio umerot ne obnactu peryaupoBok: «REG» u
«EN». JlanHble JUIsi HUX TOTOBSITCS MJASHTUYHO, HO OHHU OTJIMYAIOTCA JIPYT OT Japyra
dbynkimoHanbHo. Hrke mokazaHo, K ueMy OHU OTHOCSITCSL Ha TIpPUMeEpe TeHeparopa u
bunbTpa.

REG
@ i!@
0@ joon *
EN
«REG» — ocHOBHas peryiupoBka OJoka — 4YacTOThl TeHeparopa,

k03¢ durmenToB GriibTpa. «EN» — nomnogHUTENbHAS, 1S BKIIOUSHUS / OTKIIOYCHUS
redeparopa u ¢puierpa. [loBenenne «REG» Bcerna omnaakoBo, He3aBUCUMO OT «ENy
— niepebop 3HaueHui. /s «EN» 3amaroTcs 18a 3HaUCHHUS] — TEPBOE HA OTKIIFOUCHUE
O1oka, BTOpoe — Ha BKJItoueHue. [Ipu 3ToM BO3MOXKHBI JBa BapwaHTa paboThI: 1)
Koraa JuHus yrpasieHus no «REG» nonkitoueHa K KOHTPOJUIepy U 2) KOrja JUHUs
ynpasienusa no «REG» He monknroueHa kK KoHTpoiuiepy. B mepBom ciydae mnpu
aKTUBAIMU TepBoro 3HaueHus: st «EN», Hampumep, mpu Ha)KaTUW KHOMIKH, OJOK
CTAHOBUTCS HEAKTHBEH: T€HEpaTop BBIKIIOYAETCS, y (QuUiIbTpa, KaK BapHUaHT,
copaceiBatoTcst kod(dduimentsl. [lpu MOBTOPHOM HaXaTUU KHOMKH TPOUCXOIUT
akTuBaIus OJoKa, MpPH ATOM TEKylllee 3HAUYCHHE sl TeHepaTtopa WM (QUiIbTpa
oepercs He u3 tabmuubl 11 «EN», a u3 tabmunsl 111 «REG» B cOOTBETCTBUU €
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TEKYIIUM TOJOXKEHUEM PE3UCTOpa WIM HUHJIEKCOM 3HAuYeHWsI B TaONHIE B Clydae
ynpasiieHuss KHornkoi. Eciam OGnok aktuBupyetcsi perynupoBkoit «REG» (moBopor
pe3ucTopa / Ha)kaTue KHOIKH), TEKyIlee 3HAUCHHE TakKe OepeTcss U3 TaOIMIbl IS
«REG» B COOTBETCTBHH C TEKYIIUM IMMOJIOKEHHEM PE3UCTOpPA / MHIIEKCOM 3HAYEHUS B
TaONUIIE B Clydae yIpaBiIeHHs KHOIKOM, a TEKyIIUi UHAEKC 3HAYCHUsI B Ta0nuLe s
«EN» nepexonut Ha repBoe 3HadeHue. Bo BToOpoM citydae, Koraa JUHUS YIIPABICHUS
o «REG» He nmoakimroyeHa K KOHTPOJUIEPY, a MOAKIKYEHa TOJIBKO JIMHUS «ENy, npu
aKTUBAIlMKM TiepBOro 3HaueHus st «EN» 0ok craHoBuTcs He akTuBeH. [lpu
MMOBTOPHOM Ha)KATUM KHOIIKU TPOUCXOJIUT aKTUBAIMS OJIOKa, MPH ITOM TEKYIIee
3HaYeHue JUisl reHeparopa wid ¢uibrpa Oepercs u3 Tabmuubl aias «EN», T. k.
OTCYTCTBYET perynnpoBka o «REG».

SigmaStudio
Janusie 115 610K0B hopmupyrores u3z okHa «Capture» Ha BKIaake «Outputy.

o5 File Edit | View IT'D-D|5 Format Action Window Help
R Zoomln Alt+F6 By B 3 A% | &8 2 B B ¢
2| & o ZoomOut Shift+FG - !
Tree ToolBd FoomToMormal/Selection Ctrl+5hift+F6 lr.lratinn Schematic | Block 'Cl
I_—’_I*j Schen FoomToFit Ctrl+Shift+F7
----- ﬂ L3 RezizeView Ctrl+5hift+F& - 0
- Jabl] LS = I
A Hi. Tree ToolBox Ctrl+1 =1
""" *B HI @ ToolBox Cirl=2 o ® s | L
..... E=+ Hi 1 v E 2
_____ 55 Dsp Resources Ctrl+3 b - - B
== S Output Ctrl+d | e *= |-30% @ sl
""" i T: T 3 = 95
-8, SFIEI Capture Window Ctrl+5 |= =
Elg (IC 1) ADALNZET | ii
-4 ADI Algorithms B \
G-k Advanced DSP
[}~ Basic DSP
G-l Fiters .
[ GPIO Conditioning
_ 10 \\_Mam J
-4 Level Detectors/Lookup Tables
G- Master Control Port : Capture
[~ Mixers/Splitters ——
G- Multirate Processing | x ||T.|-|"
Gl 1M e Mam s Mode Time Cell Name Parameter
Block Write 13:15:28 - 830ms  Single 1 HWGaink
Safeload Write 13:15:28 - 830ms  Single 1 HWGainA
Block Write 13:15:30 - 480ms  Single 1 HWGaind
I{Jutputl IC 1: Params |

Paccmorpum dopmupoBaHue TaHHBIX Ha pUMepe OJIoka TpOMKOCTH. B cxeme
SigmaStudio Ha O0nOKe TPOMKOCTH IIETKHUTE TIPaBOW KHOMKOW MbIIU. B
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MOSIBUBLIEMCS OKHE HAaCTPOEK YCTAHOBUTE IPEIEIIbl U IIar U3MEHEHUs] TPOMKOCTH,
3aKpOUTE OKHO HACTPOEK.

OOOEEEEEE
+
|

Max. [0 =
......... ofe ~]
Min. |20 =
see 200 [ofem [ o7 ]
| Linzar ﬂ dB

Ouncrture coaepkumoe BKIAAKUA «Output».

Mode Time Cell Name Parameter Mame  Address  Value
Block Wirit= 1324515 . FRZmr Ginala 1 HWGainADAUL... 0x0016 8330
Safeloa Copy to clipboard HWGainaDAUL... 0x0015 0.12589...
Block W ez Tiati. HWGainaDAUL... 0x0016 8330
safeloa HWGainaDAaU1... 0x0015  0.15848..
Block ¥ Save as Raw Data ¢ HWGaINADAUL.. 0x0016 8330
Safeloa Add to sequence HWGainaDAUL... 0x0015 0.19952..
Block W HWGainaDAUL... 0x0016 8330
Safeloa Clear HWGainaDAUL... 0x0015 0.25118...
v | Address in Hex
Data in Binary

B oxne HacTpoek Ol0Ka TPOMKOCTH YCTAHOBHUTE TEKyIllee 3HAUEHUE, PaBHOE
MUHUMAJIbHOMY TNpefeny u3MeHeHus rpoMmkoctd. Ha Bkmaake «Output» nosBUTCA
NEepBO€ 3HAUCHHUE I JaHHBIX Oyioka rpomkocTH. [lepeBenuTe moia3yHOK Ha OiOKe
I'POMKOCTH CHHU3Y BBEPX.

Bods B3 o

valee |-20.00 |2 @B o= | 4l
Max. (D = _
Min. |20 = e = S
Step (200 2] (dB) '=

") Linear 'ﬂ dB

Ha Bxnaake «Output» oroOpassTcsi JaHHbIE JJi1 3HAYEHU OJ0Ka TPOMKOCTH.
Boienure Bce naHHbIE, HaOXMUTE MPABOM KHOMKOW MBI M BbIOEpUTE «Save as
Text...». Ykaxute aiin 1yisi coxpanenusi, coxpanurte Qaitn. Dain gaHHbIX Ui 6J0Ka
I'POMKOCTH I'OTOB.
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o ‘_; .E‘- ......... _a..... i ______‘,:' -
z FU— ‘ _E E
z P — . _z 3
L L— ._; :‘.--. ..a......; [ ‘1 -
[ A
— e
4 |
Main ]
Capture
% |-
Mode Time Cell Mame Parameter Mame  Address  Value
Block Write 13:58:19 - 515ms  Single 1 HWGainaDAU1... 0x0016 3330
Safeload Write 13:58:19 - 515ms  Single Copy to clipboard 0.12589...
Block Write 13:58:1% - 585ms  Single g Text 4330
safeload Write 13:58:19 - 585ms  Single ave as 1ed.. 0.15848..
Block Write 13:58:19 - 635ms  Single Save as Raw Data ¥ | 3330
Safeload Write 13:58:19 - 635ms  Single Add to sequence 0.19952. .
Block Write 13:58:19 - 675ms  Single 8330
Safeload Write 13:58:19 - 675ms  Single Clear 0.25118...
Block Write 13:58:19 - 725ms  Single 2330
Safeload Write 13:58:19 - 735ms  Single| " Address in Hex 0.31622..
Block Write 13:58:1% - 765ms  Single N 8330
_ ) Data in Binary
Safeload Write 13:58:19 - 765ms  Sinale 0.39810...
Rlark Write 13:58:19 - A75m=  Sinale 1 HWGainANALN NxN01R R33N0

JlanHbie 11 QUIBTPOB MOXKHO C(OPMHUPOBATH C IOMOIINBID BCTPOSHHOTO B
SigmaStudio renepatopa «Fixed — Point Filter Table Generator», mocrymHoro us
MeHio «Toolsy. Uto6sr ChipStudio Ha3zHauuia AaHHBIM ajapeca, Mo KOTOPBIM OyneT
BBITIONTHATHCA MX 3anuch B DSP, HeoOxonuMo oHO 3HaueHue chopMupoBaTh U3 OKHA
«Capture» nHa BrIanke «Outputy, kKak B npenbiayliemM npumepe. Jlomycrum,
TpeOyemblii HIDKHUM Tipenen u3MmeHeHus (uabtpa paBeH —10 nb. Ouucture OKHO
«Outputy, ycranoButre Ha ¢uisTpe 3HaueHue —10 nb. IlomydeHHble naHHBIC
coxpaHuTe B (ailsl u yKaxuTe ero npu nodasinennn gaHHbx B 6moke ChipStudio. Ha

61oke ChipStudio oto6pasurcs,

410 J100aBJIEHO OJIHO 3HAYECHUE.

Ortkpoiite «Point Filter Table Generator».

ol File Edit View

TDD|5lFGrTI'IE|t Action Window Help

wt  F * 3| |55 Fixed-Point Filter Table Generator...
| & e & Add-Ins Browser...

! Tree ToolBox Manage Downloadable Add-Ins ...
- Schematic Dy Seript.. -
L sl User Imag Settings...

fodabl] User Com

TIETTL T



FilterTableGen

mue Table | Graph
fenese b0, GOJE. BCB. bE7,

eFF.  Del6., (00, [C3.
b0, 7B, (x3F, (36,

| General Low - High | Butterworth Bessel | First Order Fiters | D00, OF9, O<F7, DedD,
Peaking - Low - High Sheff |Geneml Band Pass/Stop | Treble - Bass | PP, B85, xFO, (23,
b0, 7B, EC, xE3,

Boost Min Boost Max Mumber of Steps eFF, D5, DD, OedD,

< = = L:l Show values (D00, 7B , (AT | 18,

& & 3 5 13 = 00, @cFA. 28, (6,

| eFF, e85, xCO, (DA,
| Frequency a DD, O7F. 10, O7C,
= - 07 < eFF, D5, AT, xF1,

= A = eDO, 7B, (57, [ehC,

) Peaking B00. OcFA. (58, [e00.

: BFF, 085, (92, k19,
) High Shelf
i B0, O7F, k33, =M,
@ Low Shelf BFF . D5, k75, DxCO,
00, Ox7B, (61, [eDB,
00, OcFA, xB5, ([x17,
BeFF, 085, (66, [x37,

0D, OFF, 066, Oedl,
OFF, @05, [wdB, (92,
W00, @78, 69, (x2C .
_ 0D, [cFA, xBO, 7.
Gain FS OFF,  x85, [x3C., CedD .

GO, D/F, 78, (D6,

eFF,  DeDb, (23, (hedF,
00, 7B, Ox6F, [C3,
Integer |5 = k00, eFA, D3, (edd,

eFF,  DeBh, Ox14,  (edD,

MNumber Format

Fractional |23 = 00, e7F,  (BA, ([eAG,
FF, Ded, &FC, &DF,
(e, 7B, (74, (D5,

Breibepure GuiabTp, COOTBETCTBYIOMUN OJIOKY (UIBTpa HA CXEME, YKAKHUTE
TpeOyeMble mapaMeTpsl PUIbTPa, YACTOTY ayIHOMOTOKA, ISl KOTOPOil (hOopMUpPYIOTCS
k03 puuuentel. Panee Obu co3manbl Kod(hduumeHTtsl ans 3HadeHus —10 nb,
MIO3TOMY B I'€HEpPATOPE YCTAHOBUTE HIKHUK mpeaen —9 nb; ycTaHOBUTE BEpXHUU
npeaen u konuuectBo maroB. Ha Bkiaake «Value Table» cuumute ranouky «Show
values».

Haxmute xHomky «Generate». byayT crenepupoBadbl KOd((UIIMEHTHI IS
bunbTpa ¢ 3aganHbMKU napameTpamu. Ha Bxiaake «Graph» otoOpaxkarorcs rpaduku
Bo3neicTBUa (unbTpa Ha curHan. Ha Bkimanke «Value Table» Beimenure Bce
ko3 durmentsl, ckonupyite ux (Ctrl+c), BctaBbTe B HOBBIN (haidi .txt, COXpaHHUTE
Gaii.

B 6moke ChipStudio naxkmute Ha kHOmKy «Edity. B mosBuBImemcs okHe
HaXMHuTe KHONKY «Add data», ykaxure mnomyueHHbld Qaitn. Koadduunentsi,
chopmupoBanubie B TeHepatope «Point Filter Table Generator», noGaBarcs x yxe
UMEIOIINMCSI TaHHBIM OJIOKa, TIOATOTOBIIEHHBIM paHee u3 okHa « Capture» Ha BKIaJKe
«Outputy.

chipdip. 18



Value Table | Graph

Y-ads
Mazx. |15
Min |-15

14
12
10

o N =

-4
-6
-8
-10
-12
-14
10 100 1000 10000

PurePath Studio
Hanusie 11s ¢unsTpoB mpoekta PurePath Studio moxnHO cdopmuposats ¢
noMoIibio rporpamMmmsl « TIBQ».

Tl Biguad Coefficient Calculator

12,0[dB}
9,0[dB]
6,0[dB]
3,0[dB]
0,0[dB]

3.0[dB]

6.0[dB]

-9,0[dB]

12,0[dB}
1000[Hz]

No. |Enable |Ty|:.e SubType |Fc [Hz] |Gain [dB] |BW [Hz] |Q |5 |0| . - | - Fs: [48000 [Hal

1 ¥ ¥  BassShelf Butterworth 1 150 -3,0 4 1,000 K S —

2 v v | Bass Shelf Butterworth 1 150 -2,0 3 Yy

3 | W ¥ Bassshelf Butterworth 1 150 -1,0 a vy Graph

4 v v | Bass Shelf Butterworth 1 150 0,0 40 Yy I/ Gain

5 | W W  Bassshelf Butterworth 1 150 1,0 30 vy o v Phase

& v |v | Bass Shelf Butterworth 1 150 2,0 200 Y ¥ - .

7 ¥ [v | BassShelf Butterworth 1 150 3,0 435 Yivil~ o ﬂ

19

A
=,
=
=
©



CHavasnia yKaXWT€ 4YacTOTy ayJIuONOTOKa, JUisi KOTOpod (opmupyrorcs
K02 PUIMEHTHI, 3aTeM Tpedyemble mapaMeTphbl (PUIbTpa AJs HY>KHOTO KOJMYECTBa
BapuanToB. Haxxmurte xHomky «Coefty. B mosBuBmemcs okHe kodhdUIIMEHTOB B
nosie «Resolution» BBenute 3HaueHue 24, Haxkmute KiaBuinry «Bsomy. Coxpanute
coaepxumoe okHa «Coefficients» B aiin .txt. [lomydennsiit Qaiin .txt ykaxure npu
no6asneHun gaHHbix 010ka B ChipStudio.

Coefficients @

Resolution: |24 Bits Open Save |

Text "* Sample Rate = 48000 -
Text " Filter 1 Bass Shelf 150 Hz Fc -3,0 dB™
Text "* Filter 2 Bass Shelf 150 Hz Fc -2,0 dB™
Text "* Filter 3 Bass Shelf 150 Hz Fc -1,0 dB™
Text "* Filter 4 Bass Shelf 150 Hz Fc 0,0 dB™
Text ™* Filter 5 Bass Shelf 150 Hz Fc 1,0 dB™
Text "* Filter 6 Bass Shelf 150 Hz Fc 2,0 dB™
Text ™* Filter 7 Bass Shelf 150 Hz Fc 3,0 dB™
Text "* Filter 8 EQ 4353 Hz Fc 0,0 dB 870 Hz BW™

m

Text " BQ: H(z) = (N0 + 2*N1jz + N2/(z2)) / (8388608 - 2*D1/z - D2/(z2))"
Text ™* Filter Coeffidents in format NO, M1, N2, D1, D2"

Text ™= 10: H(z) = (NO + N1/z) f (3388608 -D1/2)"
Text ™* Filter Coeffidents in format NO, N1, D1”

Text " Filter 1BQ "
0x7FB16E
0xB81EEDE
0x7CTB4F
0x7E100E
0xB830119

Text " Filter 2BQ "
Ox7FCBAZ
OxB1E129
0x7CTD24
Ox7EIEIF
0xB83B5C8 -

Jlo0aBJIeHHEe CBETOAMOI0B

Ceronuonbl mpuBsi3biBatOTCS K Onokam DSP u3 manmenu «DSP Blocks» u
0TOOpaX)aroT COCTOSIHUS UX aJTOPUTMOB.

JHlo6aBere B mone cxembl 0ok «LED». B cnucke «Block» otoGpaxkarorcs
Ha3BaHusi OnokoB DSP cxembl. BriGepure u3 cmucka 070K, K KOTOPOMY HYKHO
npuBs3aTh cBeToAno. Ha O1oke cBeToanona HaxxmuTe Ha KHONKY «Set LED statesy,
MOSIBUTCSL OKHO COCTOSIHUM — cBeToguona. OOparute BHUMaHHUE, KOJIMYECTBO
COCTOSIHMHM CBETOAMOJA 3aBUCUT OT KOJMYECTBA 3HAYEHUN BHIOpaAaHHOTO OJI0KA.

B nmpumepe 6ok «Mutel» nmeeT aBa 3HAYEHUS, TTOITOMY CBETOMO] MOXKET
UMETh JIBa COCTOSIHUS. B KakJIoM M3 COCTOSIHMI CBETOAMOJ] MOXKET OBITh BBIKIIFOUEH
— BbIXOA B cocTossHuM 0, BKIIFOUEH — BBIXOJI B COCTOSHMM | WM mopraTth ¢
BbIOpanHO# yactorort 0,25 I'm, 0,5 I'm, 1 T'm, 2 ', 4 T'n uimm 8 I'm. YeranoBute
3HAYEHHUE JIJIS1 KAKJIOTO COCTOSIHUSA U HAKMUTE «OK».

HavanbHO€ COCTOSIHME CBETOAMOJA IPU 3alMyCKEe CHCTEMbl — BCErAa €ro
MOCJIEAHEE COCTOSHUE U3 CIHUCKAa COCTOsAHMU. Eciu perynsitop — KHOIKa, MPUBECTU
B COOTBETCTBUE COCTOSIHUE CBETOJIMO/IA C CUCTEMOW MOXHO B caMoM mpoekre DSP,
3a/1aB COOTBETCTBYIOIIME HadalbHble YycioBus. J[lamee mnpu HaxaTUd KHOMIKH
CBETOJIMO] IPUHUMAET COCTOSIHUE, COOTBETCTBYIOINIEE TEKYIIIUM peryiaupoBkam. Ecnu
PEryISTOp — MEPEKIIIoYaTeb UIN PE3UCTOP — COCTOSIHUE CBETOJMO/A MPUBOIUTCS
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B COOTBETCTBUHM C TEKYIIMMU PETYJIUPOBKAMU MPU CUUTHIBAHUM COCTOSIHUU
PETYJIATOPOB MPU 3arpy3Ke CUCTEMBI.

2 reG 4" 21 | Edie

HP EQ 2
ADAULTOL O

Block R-EG Mut-e.i. AD.!':fdl?\ﬂ_l_l:] - ¥ e \*;-, 7 Edit
REG HP EQ 2 ADALILTOL O

Set LEJ REG LP EQ 2 ADAWULTOL O LPEQ 2

REG SW ol 1 ADALUTYO1_0
REG balancel ADAULTEL O
REG bakance2 ADALULTOL O —
REG SuperBass] ADALILTOL O = ] -

T : a REG %" 1B

ADAULTOL O

balancel
ADAULTOL O

. —
Ors v v
bakance2
ADAULTOL_D

REG %" 94 | Edit
SWval 1
ADAULTO1_0

REG 4 2

Mutel
ADAULTO1_O

REG 4 2

SuperBazzsl
ADAULITO1_O

Block [REG Mutel ADALITILD | LED_1 States @

LED 1

| State 1

OFF

oM

Mutel
ADAUIT01_D

[ 0K ] [Cancel]

JJobaBienune nporpammupyembix RGB(W) cBeronmnonos

[Tporpammupyembie RGB(W) cBeToanoasl MOTyT ObITh NMPUBA3aHBI K OJOKaM
DSP u3 nmanenu «DSP Blocks» u oToOpaxkarb COCTOSHUSI UX aJIrOPUTMOB JUOO
UCIIOJIb30BAaThCA Il OJHOKPAaTHOW HWHIWKALIMM TpU 3arpy3ke mpoekra. Ecnu
KOHTPOJJIEp  MOAJEPNKUBAET  MOAKIIoYeHHe  mporpammupyembix  RGB(W)
CBETOJIMOIOB, B ero Oioke pasMenieH BeIBOI «Pixel LED» u knomnka «k EDIT» psimom ¢
HuM. Haxwmute Ha kHOmKy «EDIT», oToOpa3utcss OKHO HAcTpoeK. AKTHUBUPYWUTE
nonkntouenne RGB(W) cBeronnogoB, YCTaHOBUB TajlO4yKy B BEpPXHEM II0JIE
«Enable». Haxxmure «OK», Touka coenunenus «Pixel LED» craneT akTHBHOMA.
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Firmware:  Memory-

1dmotacve = | @ - -
1 e PixelSettings @
l @ Enable
fnorace_v] @
{acrscne <) @ el e
o @ \'G RGE
m @ ) RGBW
(noTacE ~ | @ PWR-ON indication
2 (5] ("] Enable
EDMT | Piesl LED O [ oK ] [Cancel]
REFLEX 0

Enable — aktuBanus noakmodenuss RGB(W) ceetoauonos

Pixel type - Tun

CBETOIHOIOB:

MOJIKJIFOYEHHBIE CBETOIUO/IbI JOKHBI OBITH OJTHOTO THIA
PWR-ON indication — aktuBanusi MHIUKALIMK 3arpy3Ku KOHTposuiepa. Eciu
raiouka «Enable» ycTaHoBieHa, Tpu 3arpy3Ke MPOEKTa OAHOKPATHO OTOOpPA3UTCS

3aCTaBKa.

RGB wumn RGBW;

B CHCTCMC BCC

broku moakIIouaroTCs Ha CXE€M€ MOCJIEIOBAaTEeIbHO JAPYT 3a APYTOM B TOM K€
MOPSIJIKE, B KAKOM OHH TIOJIKIIFOYEHBI pealIbHO B ycTpoiicTBe. Kakpiil 6710k Ha cxeme
MPEACTABISAET JOTUUECKYIO TPYIINY, KOTOpas B peaIbHOCTH MOXKET BKJIIOUATh B CEOs
HECKOJIBKO CBETOAMOJOB. Hampumep, Ha cxeme HUXKE TMpeAcTaBiIeHbl 3 OJioka
CBETOAMO/IOB, a peajbHasi cucTteMa coaepkut 10 cBeToanoaos.

REFLEX O

Firmware: Memony-

[ REG Single L ADAULSEx D |

EMMMB
2 NEIT AHCTIVE w
Pixel LED —_ = - £ [C S 5]

Project indicator

[REG Single 1 ADAULE D |

Jns nactporku Haxkmute KHONKY « EDIT».

EDT

REFLEX 0

Firmware: Memory-

19 noTacTive « | i@
20motacve | @
2 )

LEDs: 1 States: 20 LED=: 1 LED= B Scals
eodeooo0 O @0
+ [ ’ PixelLED_1 PixelLED_2
L quneILED 0 ) * +
1 + 1 + 8
PixelLEDSettings  [iga)
Pixel count 1
Pixel LED (3 3 9] * -
pr————— I_ndlcatlon type
— ! Project
LEDs 1 States: 20 -r_dlt
g ’ 5 =3 | @ DSP block
99080000
« [Lm.) » Indication mode
{ PixslLED_D ) @ Data table
) Scale
[ 8] 4 l [Eancel]
22



Pixel count — KOJIMYECTBO CBETOOMOIOB B CHCTEME, OOBEIMHEHHBIX
JIOTUYECKUM OJIOKOM

Indication type — Tun uHIUKAIUN

Indication mode — pexxum naaukarmu s Tuna DSP Block

JIns u3MeHeHus IIBETa HaBEAWTE Ha KPYynioe H300pa’keHHE CBETOAMOAA Ha
O10Ke, Kypcop MbIIK u3MeHUTCa Ha «Pyky». lllenkHuTe 1€BOM KHOMKON MBIIIU Ha
M300paKeHUU CBETOJIMO/A, OTKPOETCs manuTpa uBeToB. Hactpoliku anbda-kanana
(A) urparot poisib Toibk0 st RGBW-cBeTonnonoB u 0To0pakatoT ypoBeHb O€10ro
usera. Jlus ymoOcTBa BOCHPUATHS BJIUSHUE O€JIOr0 I[BETa WHBEPTHUPOBAHO.
VYcraHoBute HyxHbIM 1BeT, HaxkmuTe «OK». Ilamurpa uBeToB 3akpoercs,
M300pa’keHNE CBETO/INO0/Ia OKPACUTCS B BHIOPAHHBIN I[BET.

CaolorPalette @
-

L |

—5 0

[ REG Single 1 ADAULAER D w |

LEDs:1 States: 20 [ Edit _ #FF1DBA1D

L 1 1 ISIeIC, >
4 r » R LI 29
. PieelLED_0 G L] 180
B | 29
A Ll
[ QK | [Cancel|

Tun unouxayuu — Project

Ecnmu BeiOpan Tun wHaukauu «Project», CBETOAMON HE MPUBS3BIBACTCS K
onpezaeneHnomy Omoky DSP, a okpammBaercsi B BhIOpaHHBIM LIBET MPHU 3arpy3Ku
poeKTa. ITo ynoOHO, HAMpUMeEp, B COCTaBe KOMOOTIPOEKTA JIJIsi MHIUKAIINH 9aCTOTHI
ayIMONOTOKA.

Tun unouxayuu — DSP Block

Eciu BbiOpan tun unaukanuu «DSP Block» cBetoamon mnpuBsizbiBaeTcsi K
onpeneneHHomy 650ky DSP u otoGpaxkaet ero coctosiHue. [Ipu 3ToM BO3MOXKHBI J1Ba
pexuma unaukanuu: Data table u Scale.

B pexume unnukanmu «Data table» HacTpolka BBIMOJTHSETCS aHATIOTUYHO
HACTPOMKE MPOCTOro cBeToAuoAa. BwiOupaercs OJIOK TMNPUBA3KHU, KOJIUYECTBO
M300paKEHUN CBETONMONIOB Ha Oyioke (T. €. KOJIMYECTBO BO3MOXKHBIX COCTOSIHUN
CBETOJIMO/Ia, OTOOpakaeTcsi B mojie «States») CTaHOBUTCS PaBHBIM KOJIHYECTBY
3HaYeHUI JaHHBIX BbIOpaHHOTO OnMoka DSP. Kaxmomy cocrossHuI0 Ha3HadaeTcs
HY>KHBIW LIBET.
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B pexume mnaaukanum «Scale» cocrosaue 610oka DSP otoGpakaercs B Buje
mikaibel. KonmnuecTBo M300pakeHMit CBETOAMOJOB HA OJIOKE CTAaHOBUTCS PaBHBIM 2
HE3aBUCUMO OT KOJMYECTBA 3HAUCHUN JaHHBIX BbIOpanHOro Onoka DSP. Ilser
MEPBOT0 M300pAKEHHSI CBETOMO/IA — OTO AKTHUBHBIN IBET IIKAJIBI, OTOOpaKAIOIINN
coctosiuue Onoka DSP mpomopiimoHanmbHO KOJIMYECTBY 3HAYCHHWH €ro JTaHHBIX U
KOJINYECTBY CBETOJMOMOB, 00beNMHEHHBIX NaHHbIM OjokoM PixelLED (Pixel count).
[{BeT BTOpOro n300pakeHusi CBETOIMO0/1a — 3TO LBET (POHA LIKAJIBI.

Hacrpoiika CEC

®yukiuss CEC (Consumer FElectronics Control) mo3Bossier ynpaBisiTh
I'POMKOCTBbIO COOpPaHHOM ayqMOCHCTEMBI C MOMOIIBIO TUCTAaHIUOHHOTO mynbTa TB.
Oynkuuss CEC mo3BoisieT Takke BKIOYAaTh 1B mpu BKIIOUEHHH ayJUOCHUCTEMBI U
BbIKJIIOYaTh TB 1mpu oTkirouennu aynuocucreMmsl. KonTposep noakintouaercs Kk TB ¢
nomonipto  HDMI kabGensa. Ilepen mnonkmrodeHuem yoOeautech, 4yto TB Toxe
noanepsxkubaet pynknuo CEC.

KonTponsiep npunumaer mo HDMI kalesir0 ToJbKO YyHpaBJISIOIIMMA
curdaj CEC. Ecau TB saB/sieTcs1 HCTOUHUKOM 3BYKa, Y0eaIUTECh, YTO OH MOKET
nepeaasarb 3ByK mo SPDIF. Ecau TB ucnoJsb3yercsi B KayecTBe MOHHUTOPA,
HCTOYHMKOM 3BYKa MOKeT CJIYXKUTb [pyroe YCTPOWCTBO, Hampumep,
OJHOILIATHBINA KoMnbloTep Raspberry Pi.

Eciu xontpomnep mnomnepxkuaer ¢ynkiuto CEC, ero 6mox ChipStudio
conepxkut KHOTKY «CEC settingsy». [Ipu HaxaThu Ha Hee MOSBISAETCS OKHO HACTPOEK.

",

| GPIO Interfaces GPIO
@ [woTace = | 12C 0 [MoTacTve w | @
@ [woTacve w | SPI 1 [moTacve w | @
DSP Interfaces = @l @ CECSettings @
@ (horacme w | 12c 3 [motacme | @
+ bomme vJ@ | || O Enobie

Startup delay 5 |[motacme v | @ Port number 1
o vm shoumevle| ||
7 [otacme v @ evice name
= : o= o
CEC settings | s : * ChipDipDAC

—

9 | MOT ACTIVE

Comem ] duincejo| || Volmeomo[ ]

pions 10 MoTACTVE | @

T MOiACHE ] © Mute GPIO v|
1A notacve « | @
13motacTve w | @ Options
- :}‘m AuE x| @ ] Turnon TV
19moTacTve * | @
-_C‘m aE v @ [C] Turn off TV
1 noTacve « | @ ["] Send audic status
1 moTaAcTvE * | @
'_E:M}T prr— [ OK | [Cancel|
2 motacTve w | @
2 motacTve w | @

B | Pixel LED @
REFLEX_D
Firmware: Memory-
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Hacrpoiiku CEC:

Enable — akruanus CEC

Port Number — nomep mopra HDMI TB, x koropomy OyaeT HOAKIIOYEH
KoHTpoJutep. st HekoTophix Mojesier TB 3To 3HaueHHe HE BaXKHO, MOKHO OCTaBUTh
110 YMOJTYaHHUIO.

Device name — Mms aynuocuctemsl, KoTopoe Oyzer oroopaxarbcs Ha TB.

Volume GPIO — nomep nmuaun GPIO xoHTpOsuiepa, Kk KOTOPOW NMOIKIIOUYECHA
peryinpoBka rpoMkocTu. Beibupaercsa u3 cnucka. CooTBETCTBYIOIINNA OJIOK MPOEKTa
ChipStudio gomkeH UMETh TaHHBIE.

Mute GPIO — nomep nunun GPIO koHTposiepa, K KOTOPOW MOIKIFOYEHO
ynpasienue ¢ynkinuedn Mute. Beibupaercs u3 cnucka. CoOoTBETCTBYIOUIUN OJIOK
npoekra ChipStudio nomkeH UMeTh TaHHBIC.

Options

Turn on TV — Bxinrouars TB npu BKiItOYEHNH ayIHOCUCTEMBI

Turn off TV — Beikitouats TB npu OTKIIFOYEHNUH ayAMOCUCTEMBI

Send audio status — npu H3MEHEHHMM TPOMKOCTH M coOCTosHHMS Mute
OTHpaBiATh Ha TB 3HaueHue TrpoMKOCTH U coctossHus Mute. TB  nmomken
NOJJEPKUBATH ITY (PYHKILIHIO.

Onuuu KOHTpPOJLIIEpa
Ecnu xontposuiep momnepxkuBaeT ommuu, ero O0mok ChipStudio comepxut
KHOTIKY «Optionsy. [Ipr Ha)kaTuu Ha HEe MOSBISETCS OKHO HACTPOCK.

"

[ GOIO Interfaces GPIO

@ |woTacTve w | 12C O |[MoTACTvE « | @
@ |moTacTveE w | SPI L [MOTACTIVE « | @
DSP Interfaces ECWTAEWE /@
® [(voiacne v 2c 3 (notacme ~ | @
4 [wotacve « | @
Startl..lpdelay' E[h.mnl_'m-t v].
1000 - | ms 6 |noTAcTvE | -
ControllerOptions
T woTacTve w | @ P @
CEC settings | B |moTacTve « | @ DSE|ECt generator
9 |moTAcTvE « | @
Options | TonoTAcTE v .—.* ("] Frequency indication
1motacve v | @ ["| Resolution indication
1 notace | @ [C] Power On/Off by key
13 MOT ACTIVE . B .
— @ [C] Fix project, active HIGH
I notactve w | @
19 noTactve « | @
1qnotacnve v | @ [ oK l [Cancell
1motacve « | @
1 moTacTve = | @
19 moTacTve = | @
2motacve w | @
2 mwotacve w | @

EDiT | Picel LED @

REFLEX_0

Firmware: Memory-
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Select generator — nepekIIrOUEHUE T€HEPATOPOB NPH U3MEHEHUH ayIHONOTOKA.
BbIxoq KOHTpoIIEpa U3MEHSIET COCTOSIHUE B 3aBUCHUMOCTH OT YaCTOThI ayJAHOINOTOKA:
0 g gactor 44,1/88,2/176,4 xI'1y; 1 st uactor 48/96/192 xI'w.

Frequency indication — otroOpakeHne 4acToThl ayauonoToka. [Ipu nsmeneHnu
YaCTOTHI ayIMOTIOTOKA U3MEHSETCSI COCTOSIHUE BBIXOJI0B KOHTPOJLIEPA.

Resolution indication — oroOpaxeHue pa3paIHOCTH ayauonoToka. [lpu
U3MEHEHHHM  Pa3psSIHOCTH  ayAMOINOTOKA  M3MEHSETCS  COCTOSHUE  BBIXOJIOB
KOHTpOJUIEpA.

Power On/Off by key — BxIItoueHH€/OTKJIFOUEHHUE ayIMOCUCTEMbI KHOIKOM.

Fix project, active HIGH — ¢Qukcanus npoekra 24 6uta / 96 kl'm B
koMmOonpoekre. Eciin Ha BX0J] KOHTpoOJIepa MOAAETCS aKTUBHBIM ypOBEHb CUTHANA,
KOHTpOJIIEP 3arpykaeT npoekt 24 ourta / 96 k' 1 He MEHSIeT ero npu U3MEHEHUHU
XapaKkTepucTuK ayauornoTtoka. [Ipoekt 24 6uta / 96 xI'11 JOKEH MPUCYTCTBOBATh B
cocTaBe KOMOOTIPOEKTa.

Ecnu onmuu nonpaszymeBaroT ucnonb3oBanne Junuii GPIO koHTpomiepa, nmpu
X aktuBanuu coorBercTBytomue auHUU GPIO OymayT HemocTymHBI aJis BhIOOpa B
IIPOEKTE.

dyukuuu JuHui BBoaa/BeiBoaa (GPIO) konTposuiepa

Kaxnass nuaun GPIO xonTposuiepa obnagaeT umeeT CBo HaOOp (GyHKIIMIA.
Bo3mokHbIe QyHKIMM JIMHUA U COOTBETCTBYIOIIEE MOAKIIOUCHUE K HUM DIIEMEHTOB
MpeACTaBIEHbI B TAOIHIIE.

DOyHKUMSA Tun BuiBOAA IMoakarouenue
BUTTON M poBoii BXOJ KHOIIKa
SWITCH 1 poBo BXO MepEKIII0YaTeNb
RESISTOR AQHAJIOTOBBIN BXOJ MIEPEMEHHBIN PE3UCTOP
ENC xA 1M poBOIi BXOJ SHKOJIEp, KOHTAKT A
ENC xB 1M (poBOIA BXOJ JHKOZEP, KOHTaKT B
PMB_ x+ 1uPOBOIA BXOJ KHOIIKA, YBEJIUYECHUE
PMB_ x- 1 poBOil BXOJ KHOIIKA, YMEHBIICHUE
TOUCH 1 poBOil BXOJ CEHCOpHas IJIOIIAIKa
CHIP SELECT  |uugpoBoii BbIXO curnan CS unrepdeiica SPI
LED 1M(pOBOIi BHIXOA CBETOINON
MUTE_OUT 1M(pOBOIi BHIXOA BX0J1 Mute aynrnocucTemsbl
12C_SCL M(ppoBOIi BHIXOA curan SCL unrepdetica 12C
[12C_DATA uuposoii Bxoa/Bbixosn |curnain DATA unrepdetica 12C
SPI SCK 1P poBOH BBIXO curan SCK untepdeiica SPI
SPI MISO 1 poBoIt BXOJ curnan MISO unrtepdetica SPI
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SPI MOSI

1M(ppoBOH BBIXOT

curHain MOSI unrepdeiica SPI

Pixel LED

1 poBO BBIXO

RGB(W) cBetoanosl

3arpy3ka npoeKTa B KOHTPOJL1ep

Otkpoiire npoekt B ChipStudio. [lonkmrounte konTpomiep k IIK, HazBanue
KOHTpoJuiepa Ha OJOKe MOJACBETHTCS 3€JCHBIM I[BeTOM. Ha maHenmum WHCTPYMEHTOB
Haxxmute «Download project». [losiBUTCS 0KHO, OTOOpaXkaroiiee Mpolecc 3arpy3Ku.
Jloxnurech OokoHUaHUS Tpolecca. Ha3Banme koHTposwiepa Ha OJ0Ke MOACBETUTCS

OpaH>XCBbIM IBETOM,

3arpyska mpoeKTa 3aBeplicHa.

File Tools About

Nl =

4 Controllers
RDC2_0051
RDC2_0051Rev2
DSP Machine 1
D5P Machine 2
D5P Machine 3
RDC2_0032
REFLEX

4 DSp
ADAULTOL
ADAULTEL
ADAL145x
ADAL146x
TAS3251
PCM5142
PCM5242

4 ADC/DAC
AD1933
AD1934
AD1938
S5M3582

4 Parts
Resistor
Button
Switch
LED
PixelLED
Encoder
PMButton

Selfboot| | €5
ADAL146x_0

|j¢‘ Studio project file | . | 571

i

3aTCM 4YCpPC3 HCKOTOPOC BpEMA CHOBA 3CJIICHBIM ILIBECTOM.

GPIO Interfaces GPIO
@ (notacme v | 12C 0 [poTacmE v | @
& [acTee = sm

1[potace v ] @
2 [noTacve v | @

3 [poTacve v | @
4 [sp -]

DSP Interfaces

@ (notacme w | 12C

rup delay 3 ®

SO0 > | ms 6 | SPrMOSI ®
7 [resstor v | G

[ cecsettings 8 [notacne v | @

No1acme v | @

Lo | o

12 cHP SELECT w [ &)
A poracne ] ®
{eracne ) @
e

Single 1
ADAU146% 0

~45%

Ly ALIVE Y |

pensene ] @
EDIT | Pieel LED (8

REFLEX_D

REG Single L ADAULdGx 0 W

Firmware:210  Memory-detected

LEDs 1 Ststes: 20
92000000

m 3

PixelLED_O

27




Kom0onpoexT

KoMOOmnpoeKkT Mo3BOJIIET KOMOWHUpPOBATH W 3arpyarb B KOHTPOJUIED
HECKOJIBKO TPOEKTOB. KOHTpoJiep BBIOMpAeT HYKHBIA MPOEKT B 3aBUCHMMOCTH OT
COCTOSIHHSI BXOJIOB HJIM OT XapaKTEPHCTUK aylIWOTOTOKA, YTO JaeT BO3MOXKHOCTH
nepekoHpurypupoBare DSP B peambHOM BpeMEHU IS BOCIPOU3BEICHUS
ayJMOaHHBIX «OUT B OUT», HE TIPUMEHSS MTEPETUCKPETH3AINIO U COXPAHSS UCXOTHOE
KadecTBO.

JIJIs akTHUBaIMU peXuMa KOMOOIPOEKTa Ha TaHEd WHCTPYMEHTOB HaKMHUTE
«ComboProject Mode». Ha manenu cmpaBa cTaHeT MOCTYIMHA BKJIAJKa HACTPOCK
«ComboProjecty.

File Tools About

TH B (e

4 Controllers
RD:C2_0051 | ComboProject Mode

RDC2_0051Rev2

Controller |RDC2_0051RevZ ¥ |

Boot mode [Audicu stream *]

¥] Change project without reboot

Boot lines settings
Boot lines count |1
GPIOs 10111415

States (xxx 0

Audio stream settings

) LRCLE Menitor
@ LRCLK and BCLK Monitor

LRCLK frequencies (Fs)
441 kHz

LRCLK (Fs) @ BCLK (N*Fs)
| 441du@32fs |

[ Delete ]

ComboProject:

Current Project:

DSP Blacks | ComboProject
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N3 cnucka «Controller» BbiOepuTe KOHTPOJUIEP, JJIE KOTOPOTO CO3/AETCS
koMmOomnpoekT. B crnucke «Boot mode» mocTymHbl BapuaHThI 3arpy3Kd IMPOEKTa
KoHTpoJuiepoM: «Boot lines» — mo cocrtosauio BXxoaoB U «Audio stream» — 10
XapaKTEPUCTUK ayJUOMOTOKA.

Jlnst o6omx BapmanToB aoctynHa ommus «Change project without rebooty.
Ecnu rajnodka yCcTaHOBIIEHA, TP CMEHE MPOEKTA KOHTPOJUIEP HE NEPE3arpyKaeT ero
MOJIHOCTBIO, a mepe3arpyxaeT DSP, o6HoBsieT coctaBistomue mpoekra. [Ipu stom
BCE MPOEKThI B COCTaBE KOMOOIPOEKTAa MOKHBI HMETh OJMHAKOBBIE HCXO/HbBIC
npoekTsl DSP (onnHakoBble OJ0KH, UX aJpeca, KOJIUYECTBO), U OJAMHAKOBBIA HAa0Op
PEryJIIMPOBOK C OJIMHAKOBM TOJKJIIOYEHHEM K KOHTposuiepy. Eciu ranouka cHsta,
KOHTPOJLIEP Mepe3arpyskaer MpoeKT NoJHOCThI0. [Ipu 3TOM Bce MpoeKThl MOTYT OBITh
Pa3HBIMU.

B pexume «Boot lines» 3amaeTcss akTUBHOE KOJWYECTBO JIMHUM JUISI CMEHBI
npoekta «Boot lines count»; mpoekThl Ha3HAYAKOTCS IS HYXHBIX KOMOWHAIIUN
COCTOSIHMM BXOJIOB chucka «States». COOTBETCTBHE JIOTMYECKHX JIMHHUUN 3arpy3Kku
munusaM GPIO konTpoiepa ykazaHo Haj cnuckoM «States» B cTpoke «GPIOsy.

B pexume «Audio stream» Bcem koHTposuiepam kpome Reflex TpebGyercs
nonakitoueHue k curHany LR u, Bosmoxno, k curHany BCLK untepdeiica 12S mis
omnpeleneHns XapakTepuctuk ayauornoroka. GPIO mnopkimroueHust KOHTpoJuiepa
MOXXHO TIOCMOTpETh B OJIOKE KOHTpOJIEpa Ha CXeMe€ — IIPU BBIOOpPE PEKMMOB
ompeneneHus ayauonoroka «Audio stream settings» cootBerctByromme GPIO
craHoBatrcsi HeakTuBHbl. Eciau BbiOpan «LRCLK Monitor», K KOHTpoJiepy
HEOOXOIMMO TMOJKIIIOYUTh TOJbKO curHail LR. Tlpu sToM BO3MOXHO OINpeAenuThb
TOJILKO YaCTOTY ayJAHOINOTOKA. Eciiu He0OX0aMMO OTpenensiTh U pa3psiHOCTb, HYKHO
BoiOpath «LRCLK and BCLK Monitor». B Takom ciydae K KOHTPOJUIEPY
nonkmogatorcs o6a curnana: LR u BCLK. IIpoexTsl Ha3HayaroTcs A HY>KHBIX
XapaKTEPUCTUK MTOTOKA U3 aKTUBHOT'O CITHCKA.

Jlst momynst Reflex moctynen tonbko pesxkxum «Audio streamy. Reflex sismsiercst
USB aynvokapToi ¥  XapakTepUCTUKU  ayJUONOTOKa €My YyCTaHaBIIUBAET
ynpasisoniee yerpoiictso (11K, cmaprdon), noaromy noakiatoueHne curiaioB LR u

BCLK ne tpebyeTcsi.
YroObl 100aBUTH MPOEKT B KOMOOIPOEKT, BbIOEPUTE M3 AKTHUBHOTO CIIHCKA
HY>KHBIM 3JIEMEHT — COCTOSIHUE JIMHUK WA XapaKTEpUCTHUKU IMOTOKa. OTKpoiTe

HY>kHbIN TIpoekT (MeHto File — Open project unu Ha maHeaM MHCTPYMEHTOB KHOIKA
«Open projecty). OTkpoeTcst cxema npoekTa, B noie «Current projecty orodpasurcs
uMs npoekTa. BeiObepure npyroil a1eMEeHT U3 CIUCKA, OTKPOMTE COOTBETCTBYIOLIUMN
npoekT U T. 1. Eciin HeoOXxonuMo ynamuTh NPOEKT M3 cOCTaBa KOMOOIpOEKTa, U3
CHMCKa BBIOEPUTE AIIEMEHT, MPOEKT KOTOPOTO HYKHO YIaJIUTh, U HAXMUTE HAJl ITOJIEM
«ComboProject» kaomnky «Delete». [Ipoekt Oyner yaajieH u3 cocraBa KOMOOIIPOEKTA.

[TpoekThl 10OABISIOTCS B KOMOOMPOEKT KaK CCHUIKM Ha (Dailyibl TIPOEKTOB.
[ToaTomy m1060€ M3MEHEHHE B MCXOIHOM MPOEKTE MEPEHOCUTCS B KoMOompoekT. 1
HA00OpOT: M3MEHEHHUSI MPOEKTa B COCTaBE KOMOOMPOEKTa MPOHUCXOAAT B HUCXOTHOM
(aiine npoekra.

YroOsl coxpaHnuth koMOonpoekT, Beioepute «File — Save ComboProject». [lns
otkpbiTusi — «File — Open ComboProjecty. YToObl OTKpPBITH KOMOONPOEKT,
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co3nannbiii Ha apyrom [1K, HeoOXoquMo BBITIOIHUTE UMTIOPT KoMbompoekTa: «File —
Import ComboProject». IIpu aTom cam daiin koMOOIIPOEKTa U BCE BXOASIINE B HETO
MPOEKTHI JOTKHBI HAXOAUTHCS B OJTHOM TaIIKe.

st 3arpy3kd  KOMOOIIPOEKTa B KOHTPOJJIED Ha TMaHEIW HWHCTPYMEHTOB
Haxmute «Download ComboProjecty. IlosButcsi okHO, OTOOpa)karoimiee MpoIece
3arpy3kd. Jlokaurech oOkoH4aHMsA mporecca. Ha3zanume koHTposiepa Ha Oioke
MOJICBETUTCSI OPAHKEBBIM I[BETOM, 3aTEM Yepe3 HEKOTOPOE BPEMsSI CHOBA 3CIICHBIM
I[BETOM. 3arpy3ka KOMOOIIPOEKTa 3aBepIcHa.

File Tools About

4 Controllers

| Download ComboProject
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N3menenue USB-HacTpoek KOHTpoJLIepa

Hekotopsie kouTposuiepsl, Hanpumep Reflex, uMeroT BO3MOXHOCTh U3MECHCHHSI
USB HacTtpoek: HIACHTU(PUKATOPOB, MMCHH YCTPOWCTBA, MPOW3BOAMUTEIS W T. 1.
UtoOb1 m3Mmenuts USB HacTpoWku KOHTpOJUIepa, J00aBbTE KOHTPOJUIEP B TOJE
cxeMbl mpoekTa, B MeHI0 «Tools» Haxxmute «USB settings». Otkpoercst okHo USB
HaCTpPOEK.

§ chipitdio  omeeiii I W

File | Tools | About

Download project

Lhald o LA &) L=

4 Co
LSB settings
ROCZTOUSTRETZ | .
DSP Machine 1 USE settings =
D5P Machine 2

D5P Machine 3 USB VID 0x 2345 USE PID Ox 6780
RDC2_0032

REFLEX Manufacturer MyFactory
4 Q5P
ADAULTOL
ADAULTEL Configuration | Stereo 2.0 E
ADALT45x
ADAULAG: Device Name My Audio 2.0
TAS3251
ﬁgmgéjg [ Open ][ Save ][Duwnload][ Close ]
4 ADC/DAC
AD1933

AMAnATA

Beenure wHyxHble 3HaueHus, HaxmuTe «Download». HoBwie HacTpoiiku OymayT
3allMcaHbl B KOHTPOJLIEP.

[Ipn HeoOxommmocTH MOXHO coxpanutb USB Hactpoiiku B dain mis
MOCIICAYIOIIEr0 HMCIONb30BaHUs C JAPYTUMHU MOAYIAMHU. J[J11 coXpaHEHUs HaCTPOEK
HOXMHATE «Savey. I OTKpBITHS CO3MaHHOTO paHee (aiiia HACTPOEK HaKMUTE
«Openy.

J1si KOHTPOJLIEPOB, BBLINOJHAKIMX npu noakiodenun k IIK pasnbie
¢pynknun wusmenenue USB wuaentupuxkaropos VID u PID obsi3arenbHo.

Hanpumep, Reflex o0benunsier ¢pynkuum USB aynmoxaptbsl M KOHTpOJIepa
ChipStudio.
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IHoak/ro4eHue 3J1EMEHTOB YIIPABJIEHUS K KOHTPOJLIIEPY

IlepeMeHHBIH pe3ucTop

Knonka

JHKoAEP

be3 knonku
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C knonkou
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CeHcopHasi IUI0IAAKA

47p
[GPI0_Sampling)—|
[GPI0_Touch)y—{Zok—)

CaeTonmnon

Cetoauonpl, MoTpedsmone He Oojee 5 MA, AomyckaeTcs MOIKIHYATh
HernocpeacTBeHHo K tuHuU GPIO xonTposuiepa. Eciu Tok moTpebdiaeHust CBETOIMOI0B
npeBbIaeT 5 MA, CBETOIMOA HEOOXOAMMO TMOJAKIIOYATh uepe3 TpaH3uctop. Cxema
BKJIFOUCHHMS Yepe3 TPAH3UCTOP MO3BOJAET MUTATh CBETOAUOJ OT APYTroro UCTOYHUKA
IMUTaHUS.

K aunuu GPIO
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Yepez mpanzucmop
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T'opsiuue kiaaBuIIK

Ctrl+n — HOBBIN TPOEKT
Ctrl+0 — OTKpBITh TTPOEKT
Ctrl+s — coxpaHuTh IPOEKT
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Hemrrarubie cuTYyanuu

Curyanus

Kourponnep mnoaxmouen k IIK, HO
ChipStudio ero «He BHUIUT». Ha3BaHHE
OJl0Ka KOHTpOJIJIEpa HE IOJICBCUMBACTCS
3€JICHBIM 1IBETOM.

Pemenne
BeposTHO, HEe YyCTaHOBIEH JpaiBep.
VYcranosute apaiiBep «ChipDip USB

Devicey.

[Ipoekr  ycmemHo  3arpy3uici B
KOHTPOJLIED. Ho rnocie 3TOr0

KOHTPOJUIEp TEpecTall OINPEHeIsIThCS B
ChipStudio.

BeposiTHo, HEe  coBmamalT  BEpCUU
npomuBky KoHTposiepa u ChipStudio.
Bocnonp3yiitech  (QyHKIIMEH  OYUCTKHU
namMsaTu KoHTpoiiepa, oonosure ero 110,

BOCIIOJIb3YHUTECh  TOCJIEIHEN BEpcHUEHN
ChipStudio.
ITocne ycranoBku apaiiBepa «ChipDip|dns  momyns  Reflex  HeoOxomumo

USB Device» monyns Reflex mepecrtan
onpeaensatbes kak USB aynnokapra.

n3mMeHuTb USB HacTpOWKH — IOMEHSTh
USB uaentudukaropsl VID u PID.

chip
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CpaBHeHHE KOHTPOJLJIEPOB

RDC2-0051 Rev2 Reflex
KonuyecTtBo nuuuii BBoga/BeiBona (GPIO) 16 22
MakcuManbHO€ KOJIMYECTBO MOJIKIF0YaeMbIX 10 10
pPE3UCTOPOB
MakcumanbHOE KOJIUYECTBO MOIKII0YAEMbIX 16 2
KHOITIOK / TIepeKJIouaTeneit
MakcuManbHOE KOJIMYECTBO MOJIKIFOYaEMbIX 2 Q
HHKOJIEPOB U KHOIIOK + / -
MakcuManbHO€E KOIMYECTBO MOJIKIF0YaeMbIX 3 o
CEHCOPHBIX KHOTIOK
MakcuManbHO€ KOJIMYECTBO MOJIKIF0YaeMbIX 14 2
CBETOJIMOJIOB
[Tonkmouenue nporpammupyembeix RGB(W) v n
CBETOJIMOJIOB
Iwue! [2C BuiIesieHHEBIE 1 1
[Iuuer [2C va GPIO 2 1
IIIuaer SPI BeImeneHHbBIE 1 —
[Iunaer SPI va GPIO | 1
Cwmena npoekToB 1o coctosausM GPIO + —
CMeHa IpOeKTOB IO 4aCTOTaM CUTHAJIOB [2S 4 CMEHA MPOEKTa 10
LR, BCLK USB aynnonortoky
Oynkiua CEC + +

JlononauTenbHbie GYHKITUU

USB aynuoxapra

chipdip.
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CootBercrBue Junuii GPIO moxyns Reflex

MapxkupoBka| Homep GPIO B JonmosiHuTeabHAsA PyHKIUSA
Ha nJjare ChipStudio ChipStudio
1 — Crupanue namsaTu
2 11 GPIO Interface — 12C SDA
3 _ _
4 — DSP Interface — [2C SCL
5 — DSP Interface — 12C SDA
6 _ _
7 _ _
8 _ _
9 _ _
10 — —
11 — —
12 — Pexxum ChipStudio
13 — —
14 19 Select generator
15 14 Power On/Off by key — MounuTop nutanus
16 15 Power On/Off by key
YrpasiieHUE pelie MUTaHUs
17 13 —
18 17 CEC
19 16 Brixoag Mute
20 18 Pixel LED
21 12 —
22 20 Resolution indication
23 21 Resolution indication
24 10 GPIO Interface — 12C SCL
25 8 Frequency indication
26 7 Frequency indication
27 9 Frequency indication
28 5 GPIO Interface — SPI MISO
29 3 Fix project, active HIGH
30 6 GPIO Interface — SPT MOSI

chipdip.
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31

32

GPIO Interface — SPI SCLK

33

34

35

36
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UcTtopus Bepcuit ChipStudio

Mara | Bepcus N3menenus

07.2022 | 0.98.1 |— nnsa Reflex no6aBnena nogaepsxkka muHbl DSP [2C

07.2022 0.98 |- nob6asnena noanepxkka DSP nns Reflex
— kHonka u3meHeHust Hactpoek "USB Settings" nns Reflex
nepeHeceHa B MeHro "Tools"

03.2022 0.97 |- no6arnena noanepxkka PixelLED, CEC
— no6arnena noanepxka DSP Machine 1, DSP Machine 2,
DSP Machine 3

02.2022 —| 0.96.7 — |— ucnpapieHHe OITHOOK

12.2021 | 0.96.2

11.2021 | 0.96.1 |- nna moxyns Reflex B mactpoiiku USB settings no0OaBneHa
koHpurypauus SPDIF

11.2021 0.96 |- noGaenena nomnepxkka ADAU145x, ADAU146x; momaynu
ADAU145x, ADAU146x noaxmtovatorcst mo SPI-untepdeticy
— m3MmeHeH 0ok cxembl DSPCell: 1) u3meHneH BHENTHUN BU;
2) nobGaeneno okHo cBoiicTB DSPCell, uyepe3 xkoTopoe
BBITIOJIHSETCSA HACTPOIKa mapaMeTpoB U JaHHBIX OJI0Ka

08.2021 0.95 |- nmobapieHa moaaepIKKa SHKOIEPOB U IBOWHBIX KHOTIOK(+/-)

07.2021 | 0.94.5 |—ucnpaBieHue OomMOOK

06.2021 | 0.94.4 |—wucnpaBieHue OIMIMOOK
— n00aBJIeHO OTOOPaKEHNE UMEHHU KOMOOITPOEKTa
— no0aBreHa KHOMKA yOAJICHHWS TMPOEKTa W3 COCTaBa
KOMOOIIpOEKTa
— 100aBIeHa BO3MOKHOCTh BEIOOpA CMEHBI ITPOEKTA B COCTABE
komOomnpoekTa (onmus «Change project without reboot»)

12.2020 | 0.94.3 |— nopaboTtaHo ympaBieHHe OJOKaMH C ABYMS PEryjJupOBKaMu
REG u EN
— no6agnena noanepxkka RDC2-0051Rev2

11.2020 | 0.94.2 |- peanuszoBaHa (QyHKIHS HUMIIOPTa KOMOOIpoeKkTa (MyHKT
mento File — Import ComboProject)

11.2020 | 0.94.1 |- mgns xoutposepoB RDC2-0051 u RDC2-0032 ngoGaBieHa
BO3MOXKHOCTB BBIOOpA 33JIEPKKHU TP CTapTe
— pean3oBaH MyHKT MeHIO «Save ComboProject As...»

11.2020 0.94 |- mobGaBrneHa BOBMOXHOCTh KOMOMHUPOBAHUS MPOESKTOB

09.2020 | 0.93.3 |— nns 6iaokoB AD19xx u SSM3582 peanuzoBaHo 100aBlieHHE
JTaHHBIX U3 (aitna

09.2020 | 0.93.2 |- mgnua PCM5x4x nobaBneHa peryivMpoBKa TPOMKOCTH U3

chipdip.
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PETUCTPOB

09.2020

0.93.1

— s PCM5x4x B 6ok "Volume" no0apiieHa perynupoBKa
"En", yTo mo3BossieT peanuzoBarh PpyHkIimo "Mute"

09.2020

0.93

— nobasnena nojaepxkka RefLex

08.2020

0.92

— nobasieHa nojaepxkka PCMS5x4x

06.2020

0.91

— nobasieHa nojiepxka SSM3582

06.2020

0.9

— nobaBieHa noaaepkKa kojekoB AD19xx

06.2020

0.8

— nobaBieHa TMOAJEP)KKA CBETOAMOAOB JUIS HWHIUKAIUH
paboThl KOHTpOJLIEPA

— yOpaHo paszneneHue ympasieHus Onokamu DSP  Ha
PE3UCTOPHI U KHOMKK/TIepekytouaTesiu: Bce 6moku DSP MoxHO
MOJIKJTFOYUTH M K PE3UCTOPY, M K KHOTIKE, ¥ K TICPEKITFOYaTEITFO
— g ADAU1761 nobGasnena nomaepxka padorsl ot PLL

— WCHIpaBjieHa OIIMOKA YIMpaBJICHUS BKJ/OTKI OnokoB DSP
(kontakt Omoka EN), korma perynupoBka Onoka He
BhITIONIHsSIETC (KoHTakT Onoka REG He moakimodyeH K
KOHTPOJLIEPY)

— UCIIPaBJICHA OIIMOKAa HyMepaIuu OJIOKOB CXEMbI

05.2020

0.7

— no0aBieHbI cChUTKU Ha Web-cTpaHuIbpl Moy e

— peanu3oBaHo oOoHOBieHHE Tpoekrta DSP: mpu ykazanuu
daiina SigmaStudio wumeromuess OIOKM B CXeME M HUX
HAaCTPOMKH COXPaHSAIOTCS

04.2020

0.6

— nobagnieHa noaaepkka koutposiepa RDC2-0032

04.2020

0.5

— no6asnena noaaepxka RDC2-0050 (TAS3251)

— nobamineHa momaepkka OnokoB cxembl SigmaStudio,
3aHMMaIONIMX B MmaMsITH napameTpoB DSP Gonee 63 anpecos
(manpumep, FIR-punsTpshl)

03.2020

0.4

— CKOPPEKTUPOBAH BBIOOP THUIIA 3amucH st 6;10koB DSP
— 100aBJeHO OTOOpakKeHNEe NCTOYHUKA JaHHBIX Ha Ooke DSP
(Capture Output win Capture Params)

03.2020

0.3

— UCIpaBJICHBl OMMOKW B CO3MaHWM KOH(HUTypamwu mpu
MOIK/IIOYEHUH K OHOM JIMHUU HECKOJIBbKUX 0JI0kOB DSP

— ynpouieHo (GOpMHpPOBAHUE TAOMUIIBI JAHHBIX ISl OJOKOB
DSP

03.2020

0.2

— nobasnena noanepxka ADAU1761
— ynaneH "Write Pattern" B 6i1okax DSP

03.2020

0.1

nepBast BEpcHs
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