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TexHnueckoe onncaHue moayns Ke-USB24R

1. O011ee onucanue

Monyns Ke-USB24R npennazHadeH A CONPSDKEHUS BHEIIHUX IU(PPOBBIX U aHAJIOTOBBIX YCTPOWCTB,
JIATYNKOB U HMCIOJHUTEIbHBIX MEXAaHU3MOB C KOMIbIOTEpoM uepe3 muHy USB. bnaronaps Hanuuuo
YETHIPEX MOILHBIX PEJIe MOSABIAETCS BO3MOKHOCTD YIIPABIISITh CUJIOBBIMU LIENSIMU C HANIPSDKEHUSMMU 110
230 B HEnocpencTBEHHO ¢ KOMITBIOTEpA.

Ha xommbroTepe nop ynpasiieHueM onepanronHoi cuctemsl Windows nin OC cemeiictBa Linux
MOJ1yJIb OIpEeNsieTcs KaK JOTOIHUTEeNbHbIN (BUpTYanbHbil) COM mopT. DT0 03HAYaET, YTO C
IPOTPaMMHOM TOYKM 3peHUss OOMEH HH(popMaluelt MeKIy MOIYJIEM H KOMIIBIOTEPOM OCYILECTBIISETCS
yepe3 uHTepderic 00BIYHOTO MocieaoBaTenbHoro nopta. Ilocneanee 00CTOATENBCTBO CYIIECTBEHHO
o0JjieryaeT nporpaMMHpPOBaHUE, T.K. HET HEOOXOIUMOCTH B IPUMEHEHUH JOTIOTHUTEIbHBIX
JUHAMUYECKUX OMOIMOTEK, CIOKHBIX HHTEP(EHCOB U HEITOCPEICTBEHHOTO 00ILeH s ¢ ApaiiBepom. st
HaMMCaHUs COOCTBEHHBIX MTPOIPaMM YIIPABJICHUS MOTYJIEM BO3MOXKHO IIPUMEHEHHUE JIF000TO S3bIKa/Cpeibl
IPOrpaMMUPOBAHUS, MTOICP)KUBAIOLIUX BO3MOKHOCTH paboTsl ¢ COM nopramu.

Puc. 1. Obwuii 6uo mooyns Ke-USB24R

Monynb umeeT 18 AUCKpETHBIX JIMHUH BBOAA / BbIBOAA (1160 jtor. 0 1u6o Jjior. 1) ¢ BO3MOKHOCTBIO
HE3aBUCUMOMN HACTPOIMKHU HAIlpaBJICHU MepeJauu JaHHbBIX (BXO/BBIX0/), 4 MOIIHBIX 3JIEKTPOMAarHUTHBIX
pesie Uit HeOCPEACTBEHHOTO YIPaBJICHUS BBICOKOBOJIBTHBIMU LETAMU U 4 BCTpOeHHBIX 10-TH
paspsanabix AL

Jlis ynpaBieHUs MOIyJIeEM MIPEyCMOTPEH HaOOP BHICOKOYPOBHEBBIX TEKCTOBBIX KOMAH/I YIIPaBJICHHUS
(KE - xomaner). Dopmupyemas KoMaH/1a OTIPABISIETCS B IIOPT, IPOLIECCOP MOAYJIS IEKOIUPYET €e,
BBITOJIHAET HEOOXOMMYIO OIIEPAIMIO M OTIIPABIISET OOPATHO OTBET B TEKCTOBOM (hopMaTe 0 craTyce
BBITNIOJTHEHHOH 3371a4M WM JPYryI0 He00X0AUMYI0 HH(pOpMaLKIOo, CIEHU(UIHYIO Il KOHKPETHOU
KoMmaH bl [IpuMeHeHrne TeKCTOBBIX KOMaH 1 O3BOJIIET B 00111eM ciydae o0oiTuck 6e3 pa3paboTku
JIOTIOJIHUTEIHLHOTO IPOrpaMMHOT0 obOecrneyeHus. JJocTaTouHO HCIOJIb30BaTh JIIOO0YI0 TEPMUHATIBHYIO
IporpamMMy MO3BOJIAIONIYIO iepeiaBaTh AanHblie uepe3 COM nopt, nanpumep HyperTerminal BXoaAIIyI0
B coctaB OC Windows XP. Bo3moskno, 6os1e ynoOHO# mporpammoit okaxercsa Kelerm xotopasi Oblia
CreHUaIbHO pa3zpaboTaHa /i paboThl ¢ MOJYNIEM (ee MOKHO HailTu Ha caiite www.kernelchip.ru).
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2. OTaInYUTEIbHBIE 0COOCHHOCTH

e uHTEepdeicHbII MOTyb 1T conpsbkeHusd 1o muHe USB

e omnpeaemnsercs OC Windows kak BuptyansHsiii COM mopt

e He TpeOyeT NOTOJHUTENBHBIX CXeMHBIX 3JIeMeHTOB. Cpas3y roToB K paboTe

e nutaHue oT wuHbl USB

e 18 IMCKpeTHBIX JTUHHUI BBOA/BBIBOJIA C BO3ZMOKHOCTBIO HE3aBUCUMOM HACTPOWKU HAPaBJICHUS
nepeaayy TaHHBIX (BXO/A/BBIXO) M COXPAHEHUS HACTPOEK B SHEPTOHE3aBUCUMOM MaMITH MOAYJIS

e 4 pene s yIpaBiIeHUs] BICOKOBOJIBTHBIMU LIETISIMUA U HAarpy3KaMu

e 4 BctpoeHHbIx 10-tu paspsanbix AL

® JMHAMUYECKUU JUANa30H HaMpshKEHUs BXOJHOTO aHajnoroBoro curHana st ALl ot 0 no 5 B

e Ha0Op rOTOBBIX TEKCTOBBIX KOMaH]I yripaBiieHUs BbIcOKOTO ypoBHs (KE - koman 1b1)

® OTKPBITHI KOMaHIHBIN HHTEpDElic

® BO3MOXHOCTb COXPAaHEHMs JAHHBIX I10JIb30BATEIIA B DJHEPrOHE3aBUCUMOU
namsTé Moyis (1o 32 GaiT)

® BO3MOYKHOCTb U3BMEHEHUs CTPOKOBOro aeckpuntopa USB ycrpoiicTBa

®  KaXbl MOJYIb UMEET YHUKAIBHBIN CEPUIHBIA HOMEP NOCTYIIHBIA IPOTPAMMHO

o mnoauepxkka OC Windows 2000, XP 32/64 bit, Vista 32/64 bit u Windows 7 32/64 bit

e moanepxka OS Linux

3. OYHKUMOHAJIbHbIE XapPaKTePUCTUKHI

OO011Eee KOJIMYECTBO BHIBOJAOB HA

IDC pazbeMe MOLYIISL e 26
Koan4ecTBO TMHUN BBOA/BBIBOMA  .cvveevereeniieiieeereeireeneaessaessseaseenseesseesens 18
Uucno kaHamoB ALIIL e 4
HHCHO PEIIE e e e 4
PaspsmaocTh ALIIT e 10 6ut
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4. BﬂeKTpl/l‘leCKl/le XapPpaKTCPUCTUKH

HanpsoKeHHUE MUTAHUS MOYIISL  coeevviiieeeeiiieeeeiiieee e eeesiie e eeiveee e 5B

Husknii ypoBeHb HanpsKeHUS Ha
107050705 8:9: 1031 C:78:1290: oY1 ¢ KRR <03B

BrIcoku# ypOBEHb HAIIPSHKCHUS
HA JIMHUAA BBOJA/BBIBOMA eeeeeeeeeeeeeeeeereeeeeeereeererereeeeeeeeeeeeeeneeaeenenes >4B

MakcumanbHbIi TOK Harpy3Ku
JUIA OJTHOM JTUHUU BBOJA/BBIBOMA  ceevvvvvieeieeeeeieieieieeeiereeereeeeeeeeeseeeeeeeeesenes 25 MA

MakcumanbHbIi CyMMapHBI TOK
Harpy3ku JJis BCEX JINHUU
BBOJA/BBIBOMIA e e e e 200 MA

Jlnama3oH HaNpsHKEHHs BXOTHOTO
curHana JUIT ALIIL e 0-5B

Pese: MmakcumaiibHOE
KOMMYTHUPYEMOE MOCTOSTHHOE
HAMPSDKEHUE  eeeeeeeeseeeeeeseee e esne e e s eeeseeesrne e 48 B

Pene: MakcuManbHbIN
KOMMYTUPYEMBIN ITOCTOSHHBIN
TOK e TA

Peste: MmakcumaiibHOE
KOMMYTHPYEMOE IIEPEMEHHOE
HAMPSDKEHUE  eeeeeceeeeeeeeeeseeeseneenreese s eeeseee e e 230 B

Pene: MakcuManbHbIN
KOMMYTHUPYEMBIN IIEPEMEHHbBIN
TOK e TA
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5. T'abapuTHBbIEe pa3Mepbl
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TexHnueckoe onncaHue moayns Ke-USB24R

6. HazHayeHue BLIBOJOB

Knoaka knermHHEoR
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IIpumeuanue:
* - IM1 u JM2 B
JpKamIep u UCHOJIB3YETCA B X0/I€ TECTUPOBAHUS MOAYJISl HA TIPOU3BOICTBE.
OOBIYHOM pEXHME PadOTHI MOIYINS 00a JyKamIiepa JOJKHbI ObITh YCTaHOBJIEHBL. Ha HEKOTOPBIX MOTyIsX
OHHU MOXET OTCYTCTBOBaTh. B 3TOM cilyuae Ha UX MECTO BIAUBAETCS MEPEMbIUKA.

Tabnuya 1. Onucanue 8160008 kon00ku pazvema IDC-26 mooyna Ke-USB24R

i?x)e;; O0o03HaUeHHE Onucanne BLIBOAA
1 +5B Hanpspkenne +5 B ot munasr USB
2 1/01 JIuaug BBoga/BeiBoga 1
3 1/02 Jluaug BBoga/BeiBOga 2
4 1/03 Jluaug BBoga/BeIBOA 3
5 /04 Jluaug BBoga/BeiBoza 4
6 /05 Jluaug BBoga/BeIBOAA 5
7 1/06 Jluaug BBoga/BeiBoga 6
8 /07 JIuaug BBoga/BeiBoga 7
9 ADC4 AmnanoroBbiit Bxo11 4-ro kanana ALTT
10 ADC3 AmnanoroBbiit Bxo1 3-ro kanana AILIT
11 ADC1 Amnanorossriii BxoJ 1-ro kanana AL
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12 1/08 JIunug BBoa/BeIBOA 8

13 1/09 JIunug BBoa/BBIBOA 9

14 /010 JIuuus BBoga/BeiBoga 10

15 NC BriBo He ucnonezyercst (Not Connected)
16 ADC2 AmnanoroBbiit BXo1 2-ro kanana ALTT
17 1[/011 JInuusg BBoga/BeiBosa 11

18 /012 JIunusg BBoga/BeiBosia 12

19 /013 JInnug BBoga/BeiBoa 13

20 /014 JInnug BBoga/BeiBoa 14

21 /015 JIuuusg BBoga/BeiBOga 15

22 1/016 JIunusg BBoga/BeiBOsia 16

23 /017 JIunusg BBoga/BeiBosia 17

24 /018 JIunausg BBoga/BeiBosa 18

25 GND 3emis

26 GND 3emis

Monyne Ke-USB24R umeer B cBoeM coCTaBe 4 3J€KTPOMarHUTHBIX pene. Kaxnoe peine KoMMyTUpYeET
TPH KOHTAaKTa. B NCXOJHOM COCTOSIHUM MOAYJISL KOHTAKThI 1, 2 Ka)KJI0To pese 3aMKHYThI MEXy co00i; 2,
3 pazoMKHyTbI. C IOMOIIbIO KOMAH]I YIIPaBJIEHNS MOKHO U3MEHUTD COCTOSIHUE HA IIPOTHUBOIIOI0KEHHOE.

Tabnuya 2. Onucanue 86160008 KON00KU KleMMHUK08 pene Mooy Ke-USB24R

O0o03HaUeHHE Onucanne BLEIBOAA
RELI1.1 BriBon 1 1-ro pene
REL1.2 BriBoa 2 1-ro pene
REL1.3 BriBoa 3 1-ro pene
REL2.1 BriBoa 1 2-ro pene
REL2.2 BriBoa 2 2-ro pene
REL2.3 BriBoa 3 2-ro pene
REL3.1 BriBoa 1 3-ro pene
REL3.2 BriBoa 2 3-ro pene
REL3.3 BriBoa 3 3-ro pene
RELA4.1 BriBoa 1 4-ro pene
REL4.2 BriBoa 2 4-ro pene
RELA4.3 BriBoa 3 4-ro pene

PEINE

2

Puc. Hymepanus BEIBOJOB peite
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Pasbem Ha NNOCKKIA
kabene 2213 (IDC-26)

Tabnuya 3. Coomsemcmeue 6b160008 pazvema IDC mo0yisi u npo8oOHUKO8 NIOCKO20 wieligha,
NOOKNI0UAEMO20 K PA3bEMY.

HOMeI:H?]E;E)?H"Ka OGo3HaYeHHe HOMeI:H?]E;E)?HHKa OGo3HaYeHHe
1 +5B 14 /014
> GND 15 1/07
3 1/01 16 1/013
4 GND 17 ADC4
5 1/02 18 1/012
6 1/018 19 ADC3
7 /O3 20 I/011
8 1/017 21 ADCI
9 1/04 22 ADC2
10 1/016 23 /08
11 /05 24 NC
12 /015 25 /09
13 /06 26 /010
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7. HpaBlma N yCJIOBHUA IKCIIJIyaTaluu

PacrniakoBaTh MOYNb U3 yIAKOBKU. Y OCAUTHCS B OTCYTCTBUU BUANMBIX MEXaHUYECKUX ITOBPEXKACHUI
WM TIPOM3BOJICTBEHHOTO Opaka. B ciyuae oOHapyxeHust oHbIX cooOmuTh 00 3ToM B KernelChip.
[Toaxmounts Monyas k USB nopTty komnbroTepa, yCTaHOBUTH JIpaiiBEpa COTJIaCHO UHCTPYKIIMH.
Hactpoiiky HanpaBiieHUs JIMHUM IPOBOAUTH TOJIBKO IIPU OTKJIIOYEHHBIX BHEIIHUX Harpy3kax. lzmenenue
HaIlpaBJICHUs [IepeAady JaHHBIX JUHUU C IIOAKIIOYCHHONW BHEIIHEN HATPY3KON MOXKET IPUBECTH K
MTOBPEXKACHUIO MOIYIIS.

Pabouee HanpspkeHue JTOrMUECKUX ypOBHEH IMHUM BBoAa/BbiBoia 1 Bxoja ALIT coctasnsier +5 B.
IIpeBbllieHne 3TON BEIIMYUHBI MOXKET IIPUBECTU K ITOJIHOMY WIM YaCTUYHOMY BBIXOJY MOYJISL U3 CTPOSL.

PGKOMGHI[yeMLIe YCJI0BUA SKCITyaTalluu:

e wuntepai temmneparyp ot -30°C mo 70°C
® OTHOCUTEJbHAs BIAXHOCTH Bo3ayxa 10 80%

Ecnu mMoaynb TpaHCMOPTMPOBACs MK 3KCMyaTMpOoBancs npu Temnepartype Hwke 3°C a
3aTeM 6bin NepeHeceH B NMOMeLLeHne C HopMasibHOWM (KOMHaTHOM) TeMnepaTypoi, nepea
€ro BK/IIOYEHNEM PEKOMEHAYETCS BblAEPXXKa B HOBbIX KITMMAaTUYECKUX YCIIOBUSIX HE MEHee
1 yaca B0 M3bexaH1e NOTEHLUMANBHOrO 3aMblKaHUs OT KOHAEHCUPYHOLENCs Bnarv.

Mpy NOAKIOHYEHNM K pene BbICOKOBOJBTHBIX HAarpy3ok v Lenei cobnioaaTb NoBbILLEHHYHO
OCTOPOXXHOCTb MW 3KCMyaTauum 1 o06paLLeHnn, NoCcKosbKy YacTb MPOBOAHUKOB NaTbl
@ OKa3blBaeTCs MOJ, BbICOKUM HanpspkeHneM. MpeBblleHne AonyCTUMbIX NapaMeTpoB
Harpyskv ans pene (HanpsbkeHue, TOK) MOXET NPUBECTU MOAY/Ib K BbIXOAY M3 CTPOSi.
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