igLED RS Pykoeodcmeo nosib3oeamerissi (om 3.05.2019)

KoHTponnep ynpasneHuss Smart ceetognogHeiMn neHtamu n Flash mogynamm

Mooaepxunaemble Tunobl gpansepos: WS2801, WS2803, WS2811, WS2812B,
WS2813, WS2818, UCS1903, APA102, PL9823, SK9822

ObnacTb NpUMEHEHNS:
* LED kocTioMbl * YMHbIE cBETOAMOAbI *

SMART neHtbl/maTpuubl * SMART LED knacTtepbl



TexHnyeckme xapakTepucTUKM

igLED RS
Kornu4yecmeo rpozpamm (*.led) 0o 128
Koru4ecmeo 8e00oMbIX nuKcesieu 0o 2048
HarnpspkeHue numaHusi +2,8...+5V DC
numaHue om USB Oa
rnompebrnsiembil MoK 0,12A
ouana3oH paboyux memnepamyp -40°C...+60°C
eabapumsl 45x26x7 Mm
murn Hocumerisi UHghopmMmauyuu microSD
8CMPOEHHbIU Kapmpudep Oa
rnodknoveHue K K O0a
epynnosas paboma Hem
Kosiu4ecmeo KHOIMOK 3
konu4ecmeo rnopmos IC 2
obHoereHue npowusKu [loddepxusaemcsi
max Yyacmoma obHoereHus 0ns 2048
rnukcerneu 30 FPS
eec 5,5 epamm

HasHaueHue BbIBOOOB KOHTpoOnnepa
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igLED RS Ha3Ha4YeHne
+3.7V nutaHne +2.8...+5V
GND obwmn
S BbIX0[, CUHXPOHM3auuK (Bbixog AaHHbix 2 DO 2)
D BbIxog AaHHbiX 1 (DO 1)
GND obwmn




lNpumeyaHue

Bbixod cuHxpoHu3zauyuu (S) moxem O6bimb CKOHgbu2ypupogaH KaK emopol
8bIX00 OaHHbIX, Os1s MOOKIoYeHUss QONoIHUMesIbHO20 Konudecmeaa rukcesieu.
3mo noseosnsiem rony4umses 0o 30 fps (kadpoe 8 cekyHOy) Ons 2048 nukcened.

Ucnonb3ytiime e6HewHul 4Yexosn unu 6okc, 4mobbl 3awumumb 371e€MeHMbI
KOHMposiiepa om 8HelWHe20 MexaHU4ecKoa20 8030elicmaus U eraaul.

[lomMmHUMe, Yymo 3riekmpocmamuyecKoe 3/ieKmpu4yecmso MoXxem nogpeoums
aneKmpoHuky. Npu moHmaxe LED neHmbl u KoHmporsiniepa ecezda 8 repayro
oyepedb coelduHsaume nuHuto GND. He kommymupyume ycmpolcmeo "Ha
a2opadyr”. Tonbko USB KOHHEKmMop MoxXem KoMMymupogsambcs 8 paboyem
pexume KOHmMporsiepa.

NMuTtaHne KoHTponnepa
OcyuecTBngeTca OT BHELWHEro UICTOYHMKA NUTaHMUA C HanpshkeHnem ot +2.8V
ao +5V, nnbo vepes nopt USB. NoTpebnsiembin Tok He 6onee 0,12A.

NMpumep noakno4vyeHnsa nukcenen WS2813

IqLED RS Ws2813

1 2 3 4

+5V

lpumeyaHue. B amol cxeme ucrionb3yemcsi 2 nopma KoHmpornnepa: DO _1 (knemma D) u
DO 2 (knemma S), O MOOKMHOYEHUST MakCuMallbHO20 Kosiudecmea rukcesed.
Paccuyumatme ronHyto cymMmapHyro Hazgpys3ky eawel cxembl. OOuH nukcernb WS2813
MakcumasibHo rnompebrisem mok 0,06A. [na 1024 niukceneu cymmapHasi MakcumMaribHas
Haepy3ka cocmasum 1024 * 0,06 = 61,44 A. Ucnonb3yime 1 MOWHbIU UMU HECKOJIbKO
aKKymyrnsmopos, 4mobbl pasHOMEpPHO pacripedeniumb  Hazgpy3Ky Mexoy HUMU.
Ucnonb3ylime OornosiHUMesbHble  fUHUU  numadus, 4mobbl u3bexamb nadeHusi
HarnpsixeHUss Ha  yd4acmkax c¢eemoOuoOHoU  rieHmbl.  Mcrionb3yume  riraskue
npedoxpaHumernu, 4mobbl 3awumume o060pydogaHUE OM KOPOMKO20 3aMbIKaHUS.
Ucnonb3ylime 6510KkU numaHusi U aKkKyMyrnsmopbl C 6bIXOOHbIM HarpsikeHueMm He
rpesbiWarouuM HanpsXxeHue numaHusi KoHmposisiepa u ceemoOuo0HOU SIeHMBbI.



NMpuHUUN U pexxumbl padboTbl KOHTponnepa iqgLED RS

KoHTponnep BOCMpoOM3BOAUT nporpamMmbl (UBeTHas aHumMmauumsi) ¢ microSD
KapTbl. PacwupeHne annos aHnmauum BocnponsBoanMbelix ¢ micro SD kapThbl -
*led. Bcero Ha kKapTy naMaTu MOXeT OblTb 3anucaHo Ao 128 nporpamm
aHumauuun. [na nogrotoBkm aHmMmaummn ucrnonbdymnte codt: Jinx!, Adobe after
effects, Macromedia Flash n nogobHbie. [NoaroToBneHHbIN dann aHumauum
(*.avi, mp4,.. ) KoHBepTupyeTca B dann *.led Onsa BocnpousBeOeHUs Ha
KoHTpornepe IgQLED RS. KoHBepTauma ocywecTBndeTrcs C MNOMOLLbHO
nporpammHoro obecneveHune "LS Terminal 1.45" u Bbiwe.

CHavana ctpoutca nukcenbHas kapta (Pixel map) Bawero LED npoekTta c
nomouwibto yTunuThl "igLED Tracer", koTopas Bxogut B coctaB 1O LS Terminal
Bepcun 1.45 n Boilwe.

iqLED Line tracer

4 Ports list
{Port 1 (493 leds)
Port 2 (493 leds)
Port 3 (493 leds)
Port4 (493 leds)
Portless list
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Undo/Redo: 2/0 wid*hig = 103*46 X= Y=

[Mocne noctpoeHus Pixel map Hy>HO akcnopTtuposaTtb ee B [10 "LS Terminal”
ON4 nocrenyrouero 3aaxearta aHuMmaumn. B pesynbtaTte Mbl NOSTy4MM KOMMMEKT
ncnonHsiemMmbolx gannos anga koHtposnnepa igLED RS ¢ pacwupeHnem *.led.



Ons  nonyyeHna  OOMOMNHUTENbHOW  MHopMauuMmM Mo NPOrpaMMHOMY
obecneyeHnto "LS Terminal" ncnonb3ynte cnpaBo4yHOE pyKOBOACTBO.

WmeHa BocnpousBoaumMbix panioB U COPTUPOBKA

B pesynbtate 3axBata aHumauum [10 "LS Terminal" cosgaeTt avnbl C
pacwupeHunem *.led. Hanpumep, cornacHoO PpUCYHKY Bblle, unMeeTca 4
nuKcernbHbIX KapTol (pixel map) B Buae LED kocTiomoB. Npu 3axBaTe aHMmMauum
doanna fire_001.avi Ha BbIxoge nonydum 4 daunna c pacumpeHuem *.led aTo:

PORT-1-fire_001.led
PORT-2-fire_001.led
PORT-3-fire_001.led
PORT-4-fire_001.led

Hanee, npn 3axBate aHumauwuun waterfall 002.avi, Ha BbIxoge Mbl MOAYYUM
cneaywwme 4 oanna c pacwmpenmem *.led, aTo:

PORT-1-waterfall_002.led
PORT-2-waterfall_002.led
PORT-3-waterfall_002.led
PORT-4-waterfall_002.led



B pesynbTate, ana 4-x CBETOOMOAHLIX KOCTIOMOB Habop BOCMPOU3BOAUMbBIX
dhannos byneT BbIrMA4eTb cneayowmm obpasom:

KoHTponnep Ne1
(PORT1)

el

KoHTponnep Ne2

KoHTponnep Ne3

KoHTponnep Ne4
(PORT4)

PORT-1-fire_001.led
PORT-1-waterfall_002.led
PORT-1-rainbow_003.led
PORT-1-stars_004.led
PORT-1-blizzard_005.led

PORT-2-fire_001.led
PORT-2-waterfall_002.led
PORT-2-rainbow_003.led
PORT-2-stars_004.led
PORT-2-blizzard_005.led

PORT-3-fire_001.led
PORT-3-waterfall_002.led
PORT-3-rainbow_003.led
PORT-3-stars_004.led
PORT-3-blizzard_005.led

PORT-4-fire_001.led
PORT-4-waterfall_002.led
PORT-4-rainbow_003.led
PORT-4-stars_004.led
PORT-4-blizzard_005.led

lNpumeyaHue

[MonHoe umsa panna (BKMoYasi TOYKY U pacLUMpPEHME) He OOIMKHO coaepaTtb
bonee yem 31 cumBon.

Hanpumep:

PORT-1-rainbow 003.led

Bcero 22 cumBona - OK

PORT-4-Combat-Landings 001.led

Bcero 30 cumonos - OK

PORT-2-Combat-Landings 002.led

Bcero 30 cumBornoB - OK

PORT-1-Flowering-meadows 005.led

Bcero 32 cumona - NOT OK (owmbka - nepenonHeHne)

KoHTposnnep copTtupyeT goansbl No npusHaky

cnenyet Tpu cumsona: 001, 002 n Tak panee go 128.

He ncnonb3ynte cnmeon

pasa.

Mpumep: PORT-1-Flowering_meadows_005.led

dann 6ygeT NPOUrHOPUMPOBAH KOHTPOMNEPOM,
NnoaYepKnBaHue.

cumBona " _

noavyepKknBaHmMe 3a KOTOPbIM

nogyepknBaHne B UmMeHu pavna 6ornee ogHoro

MOCKOJ1IbKY COAOEPXUT [OBa




Ucnonb3oBaHMe MHTErpMpoOBaHHOro KapTpuaepa

Ona pabotbl ¢ dannamm Ha micro SD MOXHO Mcnonb3oBaTb KapTpuaep
WHTErPUPOBAHHbIN B KOHTPOIEP.

Bam noHagobutca USB - micro USB kabenb

[na Bxoda B pexuMm KapTpuaepa: OTKNIYMTE BHELLUHee NUTaHue KOHTponsepa,
yctaHoBuTe micro SD kapTy B croT, yaepxusamte KHonky LIST B Haxatom
COCTOSAHUM, NOAKITIYNTE YCTPOMUCTBO K KoMNbioTepy. OTnycTnte kKHonky LIST.

Cpe,D,VI ONCKOB KOMIbOTEPA NOABUTCA CbEMHbIN OUCK.
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l'\...f”\,...) |_ ¢ Com.. ¢ Removable Disk (H:) - |+'-1- | | Search Removable Disk (H:) o |
Organize * Share with = Mew folder g== = [ .@.
o MName Date modified Type Size
L
Ml Desktop | Drivertype 02102017114  Text Docu.. 1KB|
& Downloads 3 | Mode 281220171914 Text Docu.., 1KB
L Google (8 || PORT-1-fire_001.led 04.11.201719:01  LED File 12151 KB
i1l Recent Places || PORT-1-waterfall_002.led 04.11.201719:02  LED File 9478 KB
) || PORT-1-rainbow_003.led 04.11.201719:04  LED File 10180 KB
| | PORT-1-stars_004.led 04.11.201719:06  LED File 8879 KB
4 Libraries || PORT-1-blizzard_005.led 04.11.2017 2:43 LED File 1297 KB
2] Documents
J'-‘ Music
7 items

L -

[MpumevaHune: mncnonb3ynte damnnosyo cuctemy FAT32.




NMopspok paboTbl ¢ SD kapTon

YcTponcTteo nogaepxmeaet microSD Hocutenn obbemom go 32I6. dannosas
cuctema - FAT32.

[MpoBepbTe, MicroSD Hocutenb AomkeH O6biTb oTdopmaTupoBaH B FAT32, B
NPOTUBHOM Cny4ae oTpopmMaTupymnTe KapTy.

KoHdurypaumsa tuna LED neHTbI

CospganTte TekcToBbI pann Ha micro SD HocuTene ¢ umeHem Driver type.txt n
3anuwmTe ogHy 13 3anucen:

WS2801, WS2812B, WS2813, LPD6803, WS2811 HS, WS2811 LS, UCS1903
HS, UCS1903 LS, PL9823, SM16716

I'“.

|l= | B | &
mavable Disk (H:) - | 3 | | Search Removable Disk (H:) jo |
Print  New folder = O @
Mame Date modified Type Size
|| Diriver type 0210.2017 1:14 Text Docu... 1KE
| Mode 281220071914  Text Docu... 1 KB
|| PORT-1-blizzard_005.led 04.11.2017 2:43 LED File 1.297 KE
|| PORT-1-fire_001.le{ | Driver type - Notepad =2 B e § e
] F'DHT-l-fﬂi”hDW_fJ File Edit Format View Help KB
.| PORT-1-stars_004.0 |ws2812E = KE
|| PORT-1-waterfall_
modified: 02102017 1:14 Date created: 04.01.2018 4:24
Size: T bytes

-

oe HS - High Speed, LS - Low Speed, BbibupaeTcs ncxogs ms 3aBOACKOM
KOHurypaumn gpansepa.

[MpumevaHne: nepen nUcnonb3oBaHNEM YCTPOMUCTBA He 3abyabTe ykasaTb Tunl
LED ppaunBepa, uvHade cBetoamopHasi nedta, flash mooynb mn T1.n. 6yger
paboTaTb HenpaBurbHo. o ymonyanuto Tun WS2801.



YcTaHOBKa 4acTOThbl KaApOB U APKOCTU

KoHnTtponnep igLED RS nossonser (&) Modeitrt - Notepad L= | E1| R ]
KOHCerprpOBaTb Tpe6yeMy|'O ‘-IaCTOTy Kaﬂ,pOB. File Edit Format Wiew Help

. BRIGHTNESS=20% -
[Ona atoro B (hanne Mode.txt ykaxunte ERE=2S E
3Ha4yeHue FPS 6e3 npobenos (Hanpumep, -
FPS=25). Mo ymonyaHuio FPS=30. £ . —

Hdonyctnmbln agnanasoH FPS: ot 1 go 40

kKagpos/ceK. [Ins yCTaHOBKN SAPKOCTU, YKaXKUTE KITHOUEBYHO CTPOKY
"BRIGHTNESS=" co 3HayeHunem sipkoctn oT 1 0o 100%. CHmKeHne apKocTu
3HaYNTENbHO YMEHbLUAET NoTpebneHne anekTpu4YeCcKon MOLLHOCTH
NOOKMNIOYEHHbIX NUKCenen. Tak e aTa onuusi Nofie3Ha Ang HOYHOro pexmma
paboTbl NMMKCENen Unu Npyn CbeEMKe Ha BUOEO KamMmepy.

lNMepeknoyeHne nporpaMmm U BocnponsBeneHue cnucka cpannos

[na nepekntoveHus nporpamMmm ncnosnbdynte kHonkn "UP"n "DOWN".
KoHTponnep iQLED RS Takke no3BonsieT UMKINYECKM BOCNPON3BOAUTL CINCOK
n3bpanHbix parnos (Playlist). [Ins aToro cosgante TekctoBbin dhann Playlist.txt
N 3anULINTE CMNCOK Tpebyembix hannos.
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@-u-vl- b Com.. * Removable Disk (... - | 4 | | Search Removable Disk (H:) o '
Organize v Share with v Mew folder =z (7]
i Fiinie Mame Date modified Type Size
Bl Desktop \=| Driver type 02.10.2017 1:14 Text Docu... 1 KB
4. Downloads [ Mode 281220171914  Ted Docu.. 1 KB
L Google (=] Playlist 090120181954  Texd Docu.. 1 KB
=l Recent Places || PORT-1-blizzard_005.led 04.11.2017 2:43 LED File 1297 KB
2 || PORT-1-fire_001.led 0411.201719:01  LED File 12151 KB
|| PORT-1-raif ] Playlist - Notepad o) [ o ke
B Libicetes L | PORT-1-stal | File Edit Format View Help b
-=| Documents L_| PORT-1-wal |poRT-1-fire_001. led - | BB KE
J Music PORT-1-waterfall_002.led
. PORT-1-rainbow_003. led
= Pictures PORT-1-s5tars_004.Ted
: PORT-1-blizzard_005. led
E Videos
M Computer -
&L, Local Disk (C:) 4 +
—
- 4 i b
8 items




Ona aktuBauum pexuma "Playlist” Haxmute kHonky "LIST" B paboyem pexume
KOHTponnepa. MakcnmanbHo konundecTtBo 3anucen B ¢oanne Playlist.ixt - 128.
[MonHoe umsa danna (BKYass TOYKY M pacLUMpeHne) He OOMMKHO coaepaTb
bonee yem 31 cumBon, cMm. naparpad "umeHa socripou3soOuUMbIX ¢halsios u
copmuposka”.

DOWN UP

KoHdurypaumsa noptoB

[Ona nonyyvyeHnsi MakcumanbHOM NPOM3BOAUTENLHOCTUM KoHTponnep igLED RS
nmeet 2 nopta (knemmbl D n S) K KOTOPbLIM MNOLKMOYAKOTCA NMUKCESN.

KoHdurypauma nopTtoB OCYLECTBSETCA KOMaHAHOW CTPOKOWM B TEKCTOBOM
danne Mode.txt.

PaccMOTpUM HECKONBKO NPUMEpPOB.

1) K KOHTpOnnepy noakryeHa TONbKO o4Ha ceetoauogHas neHta WS2813, ¢
1024 nukcenamun. KomaHgoHaa cTpoka 6yaoeT wuMeTb criegylowmn  BuAa:
PORT:"1,1024,0,0,0,0"

T.e. ucnonbdyetca Tonbko nopT DO _1(knemma D) c Habopom nukceneu
(1,1024), nopt DO _2 (knemma S) He ucrnonb3dyetcsa (0,0), nopt DMX He
ncnonesadyetcs (0,0). (* DMX oT crapwero cemeuctsa KoHTposnnepos iqLED
RF).

2) K kKoHTposnnepy nogkrntoyeHo 2 neHtbl WS2812(WS2813), ¢ MakcnmarnbHbIM
KonM4yecTBoM nukcenen, pasHbiM 1024 x 2 = 2048. KomaHgHasa ctpoka byger
nmeTb crnegyowmnn sng: PORT:"1,1024,1025,2048,0,0"

T.€. ucnonosyetca nopt DO_1, ¢ Habopom nukcenen (1,1024), nopt DO_2
Takxke ncrnonbdyetcs ¢ Habopom nukcenen (1025,2048), nopt DMX He
ncnonesyetcs (0,0).



Takum obpasom, coaepxmnmoe anna Mode.txt ¢ makcumanbHOW 3arpy3komn no
noptam n makcumarsbeHbIM fps ByaeT BbirnageTs cnegyowmm obpasom:

-

Mj Mode.tut - Motepad |_':LIEI_ 23 |

File Edit Format View Help
BRIGHTMESS=40% -

FP5=30
PORT:"1,1024,1025,2048,0,0"

| ."1. .

4 ;

b -

lpumeyaHue. He ucrionb3ytume cumeorsisl rpobena e cmpokax ¢hauna Mode.txt.

O6HOBMEeHWe NPOLNBKU YCTPOUCTBA

[ns o6HOBREHME MUKPONPOrpaMmMbl KOHTpoOsSiepa NCnosib3yeTca NporpamMmmMmHoe
obecneyeHune "LS Device Programmer" sepcun 1.30 n BblLLE.

1. YcTtaHoBuTe apanBep BupTyanoHoro COM nopta u3 nanku Drivers.

L= el s o
l\:jl\:j | J » Light Studio Device... » - | g | | Search Light Studio Device Programmer... |
Organize = Include in library « Share with « New folder §== » [ IZE}ZI

o Name ’ Date modified Type

[ Favorites

Bl Desktop ! Driuers¢ 28.04.2017 10:11 File folder

& Downloads | voice 29.10.2017 1:03 File folder
L Google B LS Dev Programmervl.25 29,10.2017 0:51 Application

| Recent Places ” -
Light Studio Programmer 1.25 L—ﬂ-ﬂ

=3 Libraries
3 Documents

J’- Music
= Pictures
E Videos

| EHIHEET ] DISCOMMECT |
1% Computer
&, Local Disk (C) |
= Local Disk (E) |
a Local Disk (F:) [ %
#£3 BD-ROM Drive (G:) X16

m

3 items




2. [1na BBOA KOHTpoOsNepa B pexxmm 06HOBNEHUS MPOLUNBKU, yOepXuBante

kHonky DOWN mnn UP 1 nogkntoynTe YyCTPOUCTBO K KOMMbloTepy Yepes USB.
[MnTaHue yepes krnemmy +3.7V QOIMKHO BbITb OTKMHOYEHHO.

DOWN UP

[Mocne nogkntoyeHns kK USB oTnycTuTe KHOMKY.

B ancneTtyepe yCTpONUCTB AOIMKHO NosiBUTLCS ycTponcTtBo STMicroelectronics
Virtual COM Port

-

=y Device Manager

= | B | |
File Action View Help
@ |7 .

[ !- Monitors

B JF Network adapters
[ - |l7 Other devices

[ B Portable Devices

4 15 Ports (COM B LPT)

PX

. ? STMicroelectronics Virtual COM Paort (COM3) @
LX ? MocnegoeateneHed nopt (COMIL) 3
i ¥ Processors

b % Sound, video and game controllers
I» %= Storage controllers

L=

=

CUCTEMHbIN NHOMKATOP B peXumMe 0BHOBMAEHNSA NPOLUMBKM OOMKEH YacTo
muraTb (10 pas B cekyHAay).




3. Haxxmute kHonky CONNECT.

B okHe nporpammaTopa  [JOKHO
0TOOpa3nTbCA MONTHOE HaMMeHoBaHue
NOAKMIOYEHHOrO  YCTPOWCTBA, Bepcust
3arpysyunka " BEPCUSA  TEKYLLEWN
MPOLLUUBKMW.

4. Haxmunte kHonky "update firmware",
BblOepute danmn ¢ 0BHOBEHMEM
npoLmBKK (*.sbin).

dann NPOLLNBKU
opuymanbHOro canTa.

3arpysute  C

Light Studio Programmer 1.30 ﬁ

Connected device: igLED RS

Boat Loader Version: 7
Firrmware wersion: 40
erification of program memone: OF,

The device 15 connected!

-

Light Studio Programmer 1.30

Connected dewice: igLlED RS

# Open @
Lookin: [, BIN ~| e @k E
L Mame . Date modified Type
e 5 ; : :
| |igLED RS v40.shbin 01.10.2018 11:39 SBIM File
Recent Places :
Computer
@
MNetwork
4 | I P
File name: quLED RS v40.sbin ﬂ Open
Files of type: | binary file SBIN (*sbin) | Cancel |

LS

Hanee HaxmuTte kHorky "Open”. NongeTt npouecc 06HOBMEHUS.

[Mocne obHoBneHusa, Haxmute kHonky CONNECT un ybeautechb, 4TO

npoLwnBKa yCTaHOBJIEHA YCMNELIHO.

HOBaA



UHoukauus pexumoB paboTbl KOHTponnepa

1) Pabounn pexnum aktuesmpyeTtca npu Hanndmm SD kapTbl B CrioTe ¢ HAbopom
drannoB koHGurypaumm (Mode.txt) u pannos aHnmaumm (*.led). CucteMHbIN
NHOMKATOP AOSTKEH NPON3BOLAUTL OBOMHbIE BCMbILLKM C Nepnogom 1 cek.

N 1.0sec

i UL
-

A

@.1sec

2) Pexxum oBbHOBNEHNs NpolmnBKku. AKTUBUpYeTCA yaepxmnsaHmem kHorku UP
nnn DOWN nepen nogkntoveHnem Kk USB.

CuncteMHbIN MHOWMKaTOpP OO0JTKEH NPOnN3BOAUTb CMEHbl COCTOAHUA KaXbl€

it

@.1sec

3) Pexxum kapTpugepa.
AKTUBUpYyeTCs yaepxmnsaHnem kHornku LIST nepeq nogknioveHmnem k USB.

CUCTEMHbIV MHOWKATOP OOSIKEH NMPOU3BOANTL TPOMHbLIE BCMbLILIKKA C NEPUOAOM
3,4 cek.

3.4sec
_ @.2sec

L]

L 0.6sec

Author: Danis Sagitov  http://igled.org email: sales@iqled.org tel.: +7 351 776 94 60



