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KaTtanor conepxuT nHdopmaumio o npoaykumm AO «<HUIT», B ToM yncne
0 MUKpPOKOHTponnepax, LIAT, AL, npeobpa3zoBaTensx Hanps)eHus, npoLeccopax
1 LUWAM-KoHTponnepax.

C NOMHbIM KaTaNoroM V3Aennii Bbl MOXeTe 03HaKOMUTbCS B paszene «[1poayKums»
Ha oUUManbEHOM caiTe: www.niiet.ru

COAEPXAHME

O MPEANMPUATININ

YCYyrn

MUKPOKOHTPO/TEPDI

UNOPO-AHANOTOBBIE M MHTEP®EMCHBIE UMC,
MPEOBPA3OBATENIN HAMPAXEHWNA

MPOLUECCOPHI
WNM-KOHTPOJITEPBI
OTAEN PASPABOTKWN TEXHONOTUHECKUX MPO-

LECCOB CBOPKM CBENC U YHNDPNLUNPOBAHHDBIX
SNEKTPOHHbBIX MOAYNEW

OBPA3OBATE/IbHBIE MPOTPAMMDbI

CTP.

CTP.

CTP.

CTP.

CTP.

CTP.

CTP.

CTP.
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I O MPEANPUATNN AO «HUMIT» AO «HUUIT» O MPEANPUATIY

HAV‘lHO-I/ICCﬂvEp,OBATEanKI/II‘/'I UHCTUTYT
QINNEKTPOHHOUN TEXHUKWU - nPEp‘nPMﬂTME, Ceﬁqacsnopchene I'IOCTostHoe ynydweHne  kadyectBa - BbInyc-
HA KOTOPOM B [AJIEKOM 1965 ropy HalWwWX pa3pa6oTok T sabgauren Mo BT

Bbl/IA CO3JAHA NEPBAA OTEYECTBEHHASA 6onee e
MUKPOCXEMA. ’

obecrneymBaeT MOCTOSIHHOE MOBbIWEHNE KBaNUdW-
Kaumy 1 npoeccuoHanbHbIA PoOCT COTPYAHMKOB.
Ocoboe BHUMaHVe yaensieTcs nomcKy TanaHTAMBbIX
VHXEHEepOB W BbICTPaVBAHUIO [OBEPUTENbHbIX
OTHOWEHWIM C noCTaBWMKaMu, MapTHepamy
Y NOTPebuUTeNs M1 Halen NPoAYKLMH.

Celtvac, cnycts nonseka, AO «HWUWIT» BXxOAWT B 4MCNO Beayumx npea-
NPUATUIA 31EKTPOHHOIM MPOMbIWNEHHOCTH. OCHOBHBIMW HanpasAeHnsaMu,
B KOTOPbIX paboTaeT AO «HNIT», aBnatoTcs pa3paboTka v BbIMYCK CAOXHbIX
M3Lenvii MUKPOINEKTPOHMKI:

*  MUKDPOKOHTPONEp®.I;

e cBepxbo/blWME MHTErpanbHble CXeMbl TUMNA «CMCTEMA Ha KpUCTanney,

...... — -

e npoueccopbl UMb pPoBO 06paboTKM CUTHANOB;
* uudpo-aHanorosble npeobpasoBaTeny v MHTepdENCHbIE UHTErpanbHble

~BOERHEH PETHCTP.
oy ratriacy iy RIS
e L TR Y O A
e P LS DL

MUNKDOCXEMbI;

*  BbICOKOYACTOTHbIE 1 CBEPXBbICOKOYACTOTHbIE TPAH3UCTOPbI;
e mMopynv BY n CBY-ycunutenu mowHocTy,
cunosble GaN-TpaH3uUCTopbI.

CEPTH®HKAT COOTBETCTEBHA
Me BP 47.1.16111-2022

Tapermerpegonas s Poreipe Caroe o1 1909 3012 1. g
chcrmmreson 30 1A 205 .

L A
E T T e e pn—
Banpary @ mpenmaicr

"
oy conTmeTi e K 901- 3000 301, S0, I3
CoTTRETCTRT TP y

D A I

Ha Bce BOMPOCHI BaM roOTOBbI MaKCKHManbHO BbICTPO OTBETUTHL CMEUManuCThl
CNYXObI NOAAEPHKN.

H M M ' l b e g :' , N ] cok Lo o > - 3 3apaiiTe Bonpoc Ha hopyMe Hawero caitta: forum.niiet.ru

HAYYHO-UCCNEAOBATENBLCKUA UHCTUTYT & § - d ¥ _ . S Lo BN : 5 0
el R Eal ) - > , . . Hanuwwute Ham Ha support@niiet.ru v NO3BOHUTE B OTAEN MapKeTuHra
v cbbiTa no TenecdoHy: +7(473) 280-22-94
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NOMMUMO NPOU3BOACTBA U3AENUN MUKPOINEKTPOHUKMN,
HUU3T NPEJOCTABAAET NOTPEBUTENAM WNPOKWUA HABOP
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AOMNO/NTHUTENbHbIX YCAVYT.
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KOHTPAKTHASA CBOPKA

AO «<HUUIT» BbINyCKaeT MUKpPOCXeMbl B 60/1ee yeM 30 TUNax MeTalJloKe-
pamuyeckux kopnycoB. lponsBoacTBEHHasA MOLHOCTb NpeanpuUATUN -
A0 180 000 MUKpPOCXEM B rog, C KaTeropuei kayectsa «BI».

AKTVIBHO OCBaMBaOTCS COBPEMEHHbIE TEXHOMOMW KOPMYCYPOBaHUS.
Ha npeanpusTum co3paHbl U AeCTBYIOT:

« Ha30Bas TEXHONOM NS MHOTOKpUCTansHoW cbopku CBMC Ha ocHoBe MeTo-
[,08 3D-nHTerpauny;

« bazoBas TexHonoruveckas nnuHusa coopkm BUC 1 CBUC B MHOroBbIBOA-
HbIX MeTannokepammyeckmx kopnycax tuna DIP, LCC, CQFP, CPGA, CBGA
(B T.4. c ucnonb3osaHunem TexHonoruu flip-chip) v ap.;

« TexHonorus cbopkn Ha nevatHsle nnatsl COB (Chip-On-Board);

+ TeXHoNorusg cHopKM Ha NEHTOYHOM MOAMUMUAHOM HocuTene TAB
(Tape Automate Bond).

BaXHeMlUIMM BEKTOPOM pa3BUTUA ABAseTCA TexHosorusa 3D-uHTe-
rpauun. [laHHbIM MeTog NMO3BONsieT co6MpaTb KPUCTaa/bl, U3roTOB-
JIEHHbIe MO pa3HbIM TEXHOJIOrUSIM, B OAUH KOpMyc. ITO Harnpas/ieHue
AO «<HUN3T» pasBuBaeT ¢ 2007 roga u, 6narogapsa coppeMeHHoOMy 060-
PYAOBaHMUIO U BbICOKOKBaNNGULUPOBAHHbIM CrieLuanncTam, gobunocb
3HaYMTe/IbHbIX pe3y/IbTaToB.

I'Ipe|/| MyuleCTBa MCNo1b30BaHKA C60pKl/I Ha OCHOBE MeTO10B 3D-I/IHTel'paLJ,l/Il/II

*  yCKOpeHWe npouecca pa3paboTkuy;

*  CHWKEHMEe CTOMMOCTH;

e yMeHblleHMe MaccorabapuTHbIX Pa3MepPOB;

e  yMeHblleHwe aHepronoTpebnerus;

*  yBenu4yeHwue byHKLUMOHanNa;

e yBenu4YeHwue HbICTPOAENCTBIS (MPON3BOAUTENBHOCTN).

-

PA3PABOTKA
MUKPOCXEM

[Av3aiiH-LLeHTP UHCTUTYTa BbIMOJIHAET NOJIHbIN
KoMMieKC paboT No NPoeKTUPOBaHUIO Ludpo-
BbIX MHTErpasibHbIX MUKPOCXeM: OT YPOBHS J10-
rMyeckoro onucaHusi mogeneil Jo TOMNOJIOrUM
KPUCTANNOB, BK/IIOYasl aHaNloroBoe M CMeLlaH-
HoOe NPoeKTMPOBaHMe.

cnonb3yemble nporpamMHble NHCTPYMEH-
Tbl CUCTEM  aBTOMATU3WPOBAHHOIO  MPOEKTU-
POBaHMS, [AM3aWH-KUTbI 1 OUOBNMOTEKN Kpewm-
HMeBbIX (DabpVK MO3BONSIOT  MPOEKTMPOBATb
MUKPOCXeMbI C MPOEKTHbIMM HOPMaMM 0 22 HM.

NMPOBEAEHUE
UCMNbITAHUNA

UcnbiTaTenbHbii LeHTP HUUNIT akkpepguToBaH
CAC «3neKTpOHCepT» Ha MpaBO MNpoBepeHUs
WUCNbITAHUA OTEYECTBEHHOW W UMMOPTHOM
3/leMeHTHON 6a3bl U uMeeT nuueHsuio depe-
pasibHOro KOCMUYECKOro areHTCTBa Ha OKasaHue
ycnyr npeanpuatTuam «Pockocmocan.

ObopynoBaHue  uMcCNbITaTeNnbHOW  nabopaTopun
no3BO/SeT MNPOBOAWTL MCMbITAHMS  MUKPOCXEM
Ha BO3AENCTBME MEXaHWUYeCKMX, KNMMaTUYecKu,
INEKTPUYECKMX, PECYPCHBIX U KOHCTPYKTUBHBbIX
(bakTopoB. TexHU4ecKme BO3MOXHOCTW MCMbITa-
TENbHOro LEeHTpa MO3BOASIOT MPOBOAUTL CEpPTH-
dvkaumoHHble ucnbitadns KB UM u ncnbitanms
SKBE Of1 B COOTBETCTBUM C 3asiBNEHHOM 061aCTbio
aKKpeamMTaumu.




YC/IOBHbIE OBO3HAYEHUA

Cuctembl npreMa, nepegadim
1 0b6paboTKM nHbopmaLmm

BcTpoeHHoe ynpasneHne

ABTOHOMHbIE
HeobCNyXnBaemble
annaparsl

PoboToTexHMYecKme
KOMTI/TEKChI

ABTOMaTU3aLMS
TEXHONOMMYECKIMX MPOLEeCcCoB

ABTOMaTV3VPOBaHHOE
yrnpaBneHue
3M1eKTPONpPUBOLOM

BolymcnmrensHag TexH1Ka

TeﬂeKOMMyHI/IKaLI,l/IOHHaﬂ
TeXHMKa

MopTaTnBHas HoCcKMMas
annapatypa

NHTennekTyanbHoe
yrpaBneHue

CpeqcTtsa HabntoaeHws,
be3onacHoCTH

CeTb UHTeNeKTYyanbHbIX
LAaTHMKOB

MoBblILIEeHHAs CTOMKOCTb
K paguaumn

B ®E

MOIGICIIIOIE)

MeTponorng

CBs3b

MepnumHa

JHepreTuvKa

|_|pOM bILUNEHHOCTb

OprrexHunka

CpefcTBa onoBelleHns

ABTOMOOMNECTPOEHNME

CrnoBsas 3NeKTPoHMKa

Lncbpossle cucTems
yrnpasneHus

Pagronokaums

Annapatypa KOCMU4YeCKOoro
HasHa4veHns

MUKPOKOHTPOJ/INEPDI

AOPOXHAA KAPTA

MUKPOKOHTPOJINNEPLI 8 BUT

1882BE53Y (MCS-51)
1882BM1T (MCS-51)
1830BE32Y (MCS-51)
1830BE32AY (MCS-51)
1887BET7T (RISC)
1887BE4Y (RISC)

MUKPOKOHTPOJNNEPHI 16 BUT

1874BE10AT (CISC+RISC)
1874BE36 (MSC-96)
N1874BE36 (MSC-96)
1874BE76T (MSC-96)
1874BE71T (AMSC-96)
1874BE7T (AMSC-96)
1874BE96T (AMSC-96)
1874BEST (AMSC-96)
1887BE3T (C-166)
1887BE6T (RISC)

MUKPOKOHTPOJNEPHI 32 BUT

K1921BKO1T (RISC)
1921BK028 (RISC)
1921BK035 (RISC)

1921BKO1T1 (RISC)

1921BK048 (RISC-V)

MAPLWPYTU3ATOPDI
1921BK038

CTP.

CTP.
CTP.
CTP.
CTP.
CTP.
CTP.

CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.

CTP.
CTP.
CTP.
CTP.
CTP.

CTP.

11

14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29

30
32
34
36
37

38



AOPOXHASA KAPTA

MUKPOKOHTPONNEPLl 8-PA3PSAAHBIE

1882BM1T ;f§75551
24 MTy 2B -
5,0B-16 My

1887BE4Y
16 Mry,

1830BE32AY
16 MIy,

1830BE32Y
12 My,

1887BElY
8 My

1830BE91T
24 Ml'y,

1882BE53Y,
1882BE53AY
24 Mly,

1882BE90QY O6o3HavyeHne
24 MIy, HacTtoTta
Ang Bawero ygo6cTBa Mbl NpegocTaB/isieM TeCTOBble 06pasLbl u3genuu,

a TaK)XXe MaKeTHO-0T/lafO04YHble NiaThl.

H1830BE31 @ Cneucroiikne

H1830BE51
MoapobHOCTM y3HaBalTe y MEHeMKePOB Mo TenedoHy: +7(473) 280-22-94 12 My
WK 3NEeKTPOHHOM noYTe: support@niiet.ru

MCS-51 RISC

. cepuiiHble nsgenus D nepcrneKTUBHbIE U3fenus D N3aenus, He peKoMeHgyeMble K MPUMEHEHUI0

10 11




AOPOXHA{A KAPTA AOPOXHA{A KAPTA

MUKPOKOHTPONNEPBLl 16-PA3PAAHBIE MUKPOKOHTPONNEPBLl 32-PA3PAAHBIE

K1946Brois

1921BK048

1921BK01T1 1921BK028 S
100 MIy 200 MI'y,

1874BEO5T 1874BEST
20 My 40 My

1874BE10AT
66 MI'y,

1874BETT
1874BES6T
16 My 1874BET1T

24 My

K1921BKO1T 1921BK035

100 My ALy

1874BE76T 1874BE96T 1887BE6T
20 My 33 Mry 25 Mry,

1874BE36

N1874BE36
20 Mry,

1874BE66T 1887BE3T
16 Mly, 40 MlNy

1874BE16T
16 MIy,

1874BEO6T
20 MIy,

Obo3HaveHne Obo3HaveHne
YacToTa YacTtoTa

1874BE36A CneucToikue CneucTorkue
J11874BE36A ’ .
12 Ml'y,

MCS-96/AMCS-96 RISC 16 bit CISC+RISC Arm Cortex RISC (32 6uT) RISC-V

. cepuiiHble U3penus |:| nepcnexkTUBHbIE U3denmsa D n3genus, He peKOMeHayeMble K MPUMEHEHNIO . cepuiiHble U3penus |:| nepcnexkTMBHbIE N3aenmsa

12 13



OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

« BcTpoeHHas namsiTb nporpamm
(Flash)

. BCTpO@HHaﬂ MaMATb AaHHbIX
(EEPROM)

« Cropox<eBoii Talimep (WDT)

« Tpu 16-pa3psigHbix Talimepa/
CHETYMKA

* SPI

COEPbI MPUMEHEHUA:

PekoMeHAaLMM NO NPOrpaMMHbIM
1 annapaTHbIM CPeACTBaM OT/IAAKM:

1. NHCTpyMeHTasbHble CpeacTBa
O151 MMKPOCXeMbI MOCTaBNAOTCS
000 «®dnUToH», r. Mockaa. MNpwn
3aKa3e HeobXoAMMO yKasbiBaTb
TWN aHanoroB paspaboTaHHOW
MUKpocxeMbl (AT89S8253 chupmbl

MWUKPOKOHTPOMNMEPbLl 8-PA3PAAHBIE

1882BE53Y

MUKPOKOHTponnep c N3Y Tuna Flash

OMUCAHUE:

8-pa3psaHbI MUKPOKOHTPONMEP, OCHalleHHbI Flash M3Y, B koTopoe 1Hbop-
MaLms MoxeT ObITb 3arpyxeHa HenocpeacTBEHHO B CUCTeMe Yepes nocnefo-
BaTe/bHbIA SPI MHTepdeNc 1 COBMECTUMBINA MO CUCTEME KOMaHA 1 No dyHK-
LMOHabHOMY Ha3HaYeHMIo BbIBOAOB C aHANOrMYHbIMYK NprubopaMi ceMeincTaa
80C51

MpumMmeHseTcs BO BCTPOEHHbIX CUCTEMaX YrpaB/ieHUs KOMIJIEKCaMU pa-
ANOCBA3U, B CUCTEMAX aBTOMaTU3aLUUU TEXHOJIOTrMYECKUX npoueccos, B
cucTtemMax aBToOMaTU3UPOBAHHOIO ynpaB/ieHUsA 3/1eKTponpuBogom, oprrex-
HUKe, BbIYUCIUTE/IbHOM TeXHUKe, Tenexommyuuxaquonuoﬁ TeXHUukKe, gna
ynpaBneHusa pOﬁOTOTeXHM‘IeCKMMM KoMnneKkcamu.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

ApXVTEKTypa 1 CUCTEMa KOMaH, MCS-51

TakToBag yactoTa, My 24

o3y

256%8 6uT
[lporpamm

12Kx8 6uT (Flash)
[aHHbIX

2Kx8 6uT (EEPROM)

MamsaTtb

Obbem agpecyeMon namsTy 64 Kbant
HTepdelicsl SPI, UART
HanpshkeHve nuTaHus, B 5(+10 %)
Tok noTpebneHmns, MA 25
[nana3oH pabounx TemnepaTyp,’C -60 + +85
TN KoDMVCa H16.48-2B

P 5133.48-3
®yHKLUMOHambHbIe aHanoru (MpoToTumnbI) AT89S8253 (Atmel)

AESAP.431280.286TY

OB03tiadcrrelly AESIP.431280.286-02TY
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MWUKPOKOHTPO/I/TEPLl 8-PA3PAAHBIE

1882BM1T

MUKPOKOHTponnep c MN3Y tuna Flash
CO BCTPOEHHOW CUCTEMOM 3aLNTbI AAHHbIX

OMUCAHUE:

8-pa3psaHbll MUKPOKOHTPONNEp npefcTasaseT Ccobol BbICOKONPOW3BOAN-
TeNbHbI MyNsTUMHTEPMENCHbI NeprdepuinHbIA CONMPOLIECCOP U BKAOYaeT B
cebs nporpamMupyemMbiii MUKPOKOHTPONEP C 610KaM1 3HeproHe3aBrUCUMON
namMaTv 1 60nbWOoe KOMMYECTBO pa3HOObpPa3HbIX nHTepdelicoB. B conpouec-
cope obecneyeHa NoAgepxKKa anroprTMOB 3aLUMThI AaHHbIX, OnvcaHHbix B TOCT
28147-89.

MVKPOKOHTPO/NEP COBMECTUM MO CUCTEME KOMaH/ 1 Mo hyHKUMOHANBEHOMY Ha-
3HAYeHMIO BbIBOJOB C aHaNorMYHbIMK YCTPOCTBamMu cemelicTea 80C51.

MpumMeHsieTcs KaK A5 CONpsKeHUs MeXAY UHTepdenicaMmn pas/INYHbIX TU-
noB B ceTAX o6MeHa uHdopmaumei, Tak U gNia ynpae/ieHUs BHEWHUMU ne-
pudepuitHbiMu ycTpoiictBamu (ALM, LAM, KapTbl NaMATU U T.[4.) MO 3aLyu-
LeHHbIM KaHaslaM CBSA3M.

TEXHUYECKUE XAPAKTEPUCTUKMWN:

APXMTEKTYPa 1 CUCTEMA KOMAH[, MCS-51

TakToBag yactoTa, My 24

o3y

256%8 6UT
[porpamm

32 KbanT (Flash)
[aHHbIx

4 K6ainTt (EEPROM)

MamsaTb

Obbem agpecyeMoin namaTu o4 K6a'Z'T (komara),
64 K6anT (aHHbIx)
UART-2, SPI-2, 12C,
ViHTepdelcs! LINTOCT P 52070-2003
(MIL-STD-1553B)

HanpshkeHvie nuTanHus, B 3,3 (10 %)
[vHamuyecknii Tok notpebneHuns, He bonee, MA 120

[nana3oH paboymx Temnepatyp,’C -60 + +125

Tvn kopnyca 4203.64-1
DYHKUMOHaNbHbIE @aHaNor (MPOTOTUMbI) AT89S8253 (Atmel)
O6o3HauveHne TY AESIP.431280.909TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« BcTpoeHHas naMsaTb MporpaMm
(Flash)

. BCTpOGHHaﬂ NaMATb AaHHbIX
(EEPROM)

» BcTpoeHHas cuctema 3awmThl
LAHHbIX

COEPbI MTPUMEHEHUA:

PeKOMeH,EI,aL[I/Il/I no NnporpaMmMHbIM
M annapaTHbIM CpeacTBaM OTNaAKun:

1. Mporpammaropsl ANs
Mukpocxembl: Phyton ChipProg-48,
ChipProg-ISP, USB-nporpammaTop
OAO «HUN3IT» KOA/1.301411.247.




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

« Tpu 16-pa3psgHbix Talimepa/
CYETYMKA

« [153Tb KaHa0B NPOrPaMMUPYEMOTO
MaccKBa CHETUVKOB

« [lapameTpbl CNeLUCcTOMKOCTI:
TN -6Y, TN -2x6Y,,
TN, -4x4Y ,7.C -6Y, 1.C,-2x4Y,,
7K 2K, 7K, - 1K, 7.1 -0,3x3P

COEPbI MPUMEHEHUA:

MWUKPOKOHTPOMNMEPbLl 8-PA3PAAHBIE

1830BE32y

MUKPOKOHTpPOANEP C YCTOMYNBOCTbIO
K CneunanbHbiM BHEWHUM BO34ENCTBYHOLUM
cdakTopam 6e3 MN3Y ¢ MmaxxopupoBaHuem O3Y

OMUCAHUE:

8-pa3psaHblili MUKPOKOHTPONNEP MONHOCTHIO COBMECTUM MO BbIBOAAM W CUCTe-
Me KOMaHf C CepUIHO BbiMyckaembiMu B Poccuiickoin depepal MUKPOKOH-
Tponnepamu H1830BE31 1 H1830BE51, KoTopble SBAAOTCS DYHKUMOHANbHBIMU
aHanoramu pas3paboTaHHbIX MUKPOCXEM.

MpumMeHaeTCs BO BCTPOEHHBIX LU POBbIX CUCTEMaX YPaBAeHUs1 KOMNJIeK-
caMu paguocCBs3U, BCTPOEHHbIX L POoBbIX cUCTeMaX ynpaBneHus, 6opTo-
BOI annapaType, CpefCTBaxX OMNOBELLEHUs, ANS ynpaBneHus po6ororex-
HUYECKMMM KOMMAEKCaMU, B CUCTEMaX aBTOMaTU3aLMMN TEXHOMOrNYeCKUX
npoLeccoB, B CUCTEMaX aBTOMaTM3UPOBAHHOrO YNpaB/ieHUs 3/1eKTPonpu-
BOA,0M, OPrTeXHUKe, BbIMUC/IUTENIbHOM TeXHUKE, TeIeKOMMYHUKALMOHHOM
TeXHUKE U T.N., K KOTOPbIM NPeabABASAIOT BbiCOKMe Tpe6oBaHUs npu pa6o-
Te B YCNIOBUSIX CMeLlUanbHbIX BHELWHUX BO3eNCcTBYIOWMUX (haKTOpOoB.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

APXUTEKTYpa 1 CUCTEMA KOMaH[ MCS-51

TakToBas YyactoTa, My 12

[amsTh (C TPOMHbBIM pe3epBrpOBaHMEM) 03V 256x8 6uT
ViHTepdelcei UART

HanpshkeHve nuTaHus, B 5 (£10 %)

Tok noTpebnexuns, MA 25

[nana3zoH pabouyvx TemnepaTtyp,’C -60 ++85

Tvn Kopnyca H16.48-2B
DYHKLMOHabHbIE aHanoru (MpoToTumMb) TH87C51FA-33 (Intel)
0603HayeHne TY AEAP.431280.378TY
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MWKPOKOHTPO/ITEPLl 8-PA3PAAHBIE

1830BE32AY

MUKPOKOHTPONNEP C YCTOMYNBOCTbIO
K CneunanbHbIM BHELWHWUM BO34EACTBYOLWMM
dakTopam 6e3 M3Y ¢ MmaxopupoBaHuem 03Y

OMUCAHUE:

8-pa3psAHbIA MUKPOKOHTPOSNEP MOTHOCTHIO COBMECTHM MO BbIBOAAM, CUCTEME
KOMaH/, C CepuUiiHO BbinycKaeMbiMU B Poccuinckoin defepaumy MUKPOKOHTPON-
nepamu H1830BE31 n H1830BESL.

OTnuyaetcs oT 1830BE32Y HanpshkeHneM NUTaHMs 1 NOBbILEHHOW YaCcTOTOM.

MpumeHseTCcs BO BCTPOEHHbIX LUMPOBbIX CUCTEMAX YNPAB/IEHUS KOMMJIEK-
camMu pagnocCBs3U, BCTPOEHHbIX LUMPOBbIX CMCTeMaX ynpaBaeHus, 6opto-
BOV annapartype, CpefCTBaX ONOBeLLeHUs, BbIYUCINTE/IbHOW TEXHUKe, Te-
JIEKOMMYHUKALLMOHHOW TEXHUKE U T.M., K KOTOPbIM NPefbsABASIOT BbICOKUE
Tpe6oBaHus nNpu paboTe B YC/IOBUAX CMeLnasibHbIX BHEWWHUX BO3ENCTBY-
owux paKkTopos.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

APXUTEKTYpa 1 CUCTEMA KOMAHL, MCS-51

TakToBas YactoTa, My 16

MamsThb (C TPONHbBIM pe3epBrpoBaHeM) 03Y 256x8 61T
MHTepdelicsl UART

HanpshkeHvie nuTanHus, B 3,3 (+0,3)

Tok noTpebnexus, MA 25

[vana3oH paboyvx Temnepatyp,’C -60 + +85

Tun Kopnyca H16.48-2B
DYHKLUMOHaNbHbIE @aHaNor 1 (MPOTOTMUMbI) TH87C51FA-33 (Intel)
0O603HaveHne TY AEAP.431280.378TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

» Tpu 16-pa3psaHbix Talimepa/
CHETYMKA

« 15T KaHaNOB MPOrPaMMUPYEMOTO
MaccuBa CYETHMKOB

« [lapameTpbl CMeLCTOMKOCTI:
TN -6Y, TN, -2%6Y,,
TN, -4x4Y ,7.C-6Y,7.C, -2x4Y,
7K 2K, 7.K,-1K, 7.1, - 0,3x3P

COEPbI MPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

+ [1Ba 8-pa3psfHbIX TaiMepa/
CYETYMKA

« [1Ba 16-pa3psigHbIx TaiMepa/
cYETYMKa UMY

« HeTbIpe NocneaoBaTeNbHbIX
nopTa BBOAa/BbIBOAA

« IHTepdelc JTAG

+ 10-pa3psiaHbIl 8-KaHanbHbIA AL

« HeTbipe kaHana 6noka LWNM

+ 8-pa3psiAHbIM CTOPOXKEBO
Tanmep (WDT)

+ AHaNoroBbIV KOMMNapaTop

« LLlecTb peXXKMMOB MOHMKEHHOTO
3HepronoTpebneHus

« [aTbOecaT Tpu NMHUK BBOAR/
BbIBOJA 0DOLIEro HasHayeHus

COEPbI MPUMEHEHUA:

PeKOMeH,U,aLU/Il/I no NporpaMMHbIM
M annapaTtHbIM CpeacTBaM OTNaAKun:

1. USB-nporpammarop
K®a1.301411.247

2. MakeTHO-0TNago4Has nnata
K®[/1.301411.243

3. Mnata-nepexogHuK ans
oTnagoyHoro komnnekta ATSTK600
C MUKPOKOHTpoinepom 1887BETT
K®O1.441461.011

MUKPOKOHTPO/MNEPbLl 8-PA3PSAAHDIE

1887BET7T

MUKPOKOHTponnep c RISC-apxuTtekTypomn
M BHYTPUCUCTEMHO NPOrpaMMnpyemMoim
naMaTblo Nporpamm 128 Kb6ant

OMUCAHUE:

8-OUTHbI MUKPOKOHTPONNEp NOCTPpoeH Ha 6a3e RISC-apxuTekTypbl, ¢ 128 kb
3HEproHe3aB1CYMON NaMsATU NPorpaMm, 4 Kb 3HeproHe3aBMCMMON NaMATV AaHHBIX,
4 Kb BHyTpEHHel onepaT1BHOM NaMaTL, C BO3MOXHOCTHIO MOAKMOYEHUS BHeL-
Hel onepaTUBHOM NaMsaT 06beMOM A0 64 Kb.

MpumeHseTca B cucTemax npuema, nepepaym m o6paboTku uHdopmaumu,
BCTPOEHHOIO YNpPaB/ieH!s U B aBTOHOMHbBIX He06C/Ty)KMBaeMbIX anmnaparax.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

APXUTEKTYpa ¥ CUCTEMA KOMaHL RISC

MakcrManbHasa TakToBas YactoTa, My 16

Cratuyeckoe O3Y (BHYTP.)

4 K6ant
BHelwHee cTaTuyeckoe O3Y
64 Kbant
MNamaTe
M3Y nporpamm (EEPROM)
128 Kbawnt
M3Y naHHbix (EEPROM)
4 K6ait
VHTepdelics SPI, TWI(12C), USART -2
HanpshkeHvie nutaHus, B 5,0 (+10 %)
MaKkcmManbHbl AVHAMUYECKUIA TOK
50
notpebnenus, MA
[nana3zoH paboynx Temnepatyp, °C -60 + +85
Tun kopnyca 4203.64-2
Obo3HaveHve TY AEAP.431280.910TY
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MUKPOKOHTPO/M/NEPLl 8-PA3PSAAHBIE

1887BEA4Y

MUKPOKOHTponnep c RISC-apxutektypomn
N BHYTPUCXEMHO NMPOrpaMMmpyemMon
namsiTbto nporpamm 8 K6anT

OMUCAHUE:

8-pa3psAHbIA MUKPOKOHTPOMNEp NOCTPOeH Ha 6a3e RISC-apxutekTyphl, ¢ 8 Kb
9HEepProHe3aBMCMMOW NamaTy Nporpamm, 1 Kb 3HeproHe3aBUCMMON NamaTy AaH-
HbIX, 512 baTamy BHyTpeHHel onepatueHor naMatin. OcObeHHO NepcneKTUBHO
MCMONb30BaHMe B NOPTATUBHOW HOCKMMOW annapaType u npubopax, MMetoLmx
KECTKME OorpaHuydeHrs no COOTHOWeHWD bbiICTpoaencTBMe / noTpebnsiemas
MOUHOCTb / CTOMMOCTb.

MpumeHsieTcs pAnsa ynpasneHUs pOGOTOTeXHM‘IeCKMMM KoMnneKkcamum,
B CUCTeMax aBTOMaTuU3aLlUU TEXHOJZIOrM4YeCKUX npoueccoB, cCUcTemMax
aABTOMaTU3UPOBAHHOIO YynpaB/l€eHUA D3JIeKTponpuBoaom, OprrexHuke,
BbIYUC/IUTE/IbHOM TeXHUuKe, Tenekommyuukaquouuoﬁ TeXHUuKe.

TEXHUYECKUE XAPAKTEPUCTUKNU:

ApPXUTEKTYpa 1 CUCTEMA KOMAHA, RISC

He bonee 16 MIy,
npv U =5,0 B (+10%)
He bonee 8 Ml

npu U =3,3B (+10%)

TakToBas YactoTa, My

o3y
512x8 6uT
NamsiTo n3y nporpamm (EEPROM)
8 Kbant
M3Y gaHHbix (EEPROM)
1 Kbant
VIHTepdelics USART, SPI, TWI
HanpspkeHne nutanus, B £ (el
. 5,0 (+10%)
MaKcuManbHbI AMHAMUYECKIIA TOK 30
notpebneHus npu 5,5 B, MA
[nana3oH paboyumx Temnepatyp, °C -60 + +85
Tun kopnyca H16.48-2B
O6o3HaveHne TY AEAP.431280.537TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« [1Ba 8-pa3psaHbIX Tarimepa/cHeT-
YMKa
+ 16-pa3psiaHbIvi TANMED/CHETHYMK

« Tpy nocnenoBaTebHbIX NopTa
BBoAa/BbiBoga (USART, SPI, TWI)

« 10-pa3psiaHbiin 8-KaHanbHbIMA AL

« YeTbipe KaHana 6noka WM

« 8-paspsiAHbIN CTOPOXKEBOM
Taimep (WDT)

+ LLlecTb peXKMMOB MOHWXEHHOTO
3HepronoTpebneHus

+ AHanOroBbIV KOMMNapaTop

« YeTbipe 8-paspsagHbix nopta
BBOAA/BbIBOAA OOLLEro
Ha3Ha4YeHns

COEPbI MPUMEHEHUA:

PeKOMeH,EI,aL[I/Il/I no NnporpaMMHbIM
1 annapaTtHbIM CpeacTBaM OTNaAKN:

1. MakeTHO-0T/Ial04Hasa nnata
Kd/41.301411.243

2. ApanTep ANs NOAKNOYEHUS
MUKPOCXEM K CTaHAAPTHbIM
nporpammatopam HUN3T48-
DIP40TP

3. USB-nporpammatop
K®A1.301411.247

_—— e e e e e e e e = = = = ===y




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

+ Pa3psiHOCTb AaHHbIX — 32 6UT

» [1Ba 32-pa3psgHbix nopTa
BBOAa-BbIBOLA

« [1Ba 64-pa3psaHbIx Tamepa/
cyeTyuKa

« lecTb KaHanos b1oka LM

+ 14-paspsigHblli 16-KaHanbHbIN
AUM

+ 32-paspsiAHbIf CTOPOXKEBOW
Tanmep

» Mopynb otnagkm DEBUG UNIT
C BOCTYyNOM Yepe3 JTAG

+ BIOK BbICOKOCKOPOCTHOTO
BBOAa-BbiBOAa (HSIO)

« CepBep nepudepuiiHbIx
TpaH3akuuii (PTS)

« BNOK BblYMCNEHWI C NNaBaloOLIEN
3andaTon (FPU)

* TP peXmnma NOHMKEHHOIo
noTpebnexus

« [IBa 6/10Ka UMMYABCHBIX
KBagpaTypHbIx aexoaepos (QEP)

- [MopT otnagkn JTAG

MUKPOKOHTPO/INEPbBl 16-PA3PAAHBIE

1874BE10AT

MUKPOKOHTpoNnep ¢ hyHKUNen obHapyx eHuns
M UCMPaB/IEHUS OWNOOK BHELIHEN/BHYTPEHHEN
NaMSATU U NOBbILLEHHOM CMELCTOUKOCTbIO

OMUCAHUE:

16-pa3psagHblii MUKPOKOHTPONNEp C MHOrOKaHanbHbIM AL, nHTepdelicamu
FOCT P 52070, SpaceWire, JTAG v (hyHKLMEN OOHAPYKEHWS U UCMPABNEHNS OWIN-
HOKBHeWHeN NaMATV ANS MOCTPOEHUS BbIYMCANTENbHBIX U YN PaBASIOLMXCUCTEM,
IKCNNYATUPYHOLLMXCS B YC/IOBKSX BO3AENCTBIMS CnelmranbHbix (hakTopoB.

YBenuyeHa Npov3BOANTENbHOCTb NMYTEM NEPEXOAa Ha 32-PaspagHyto WIHY AaH-
HbIX, f0baBneHns 32-6utHoro A/1Y 1 HoBoro Habopa koMaH/. BeefeHa noacu-
cTemMa apr@METUYECKMX KOMaHL, BbIMONHAEMbIX 38 OMH TaKT.

YBenuyeHa paspsaHoCTb OCHOBHOMO A/ MUKPOKOHTpoepa uHTtepdeiica obpa-
LEHWIA K BHELLHEN naMsaTy 0 32 61T, [lobaBneHa noaaepxKa onepauuii ¢ nnagato-
levi Toukowt IEEE-754 c oauHapHo (32 61Ta) 1 ABOMHOM (64 B1Ta) TOYHOCTbBIO U AP.

MpuMeHsieTca B cpeacTBaxX U3MepeHus, cBA3u, HabnogeHus, 6esonacHo-
CTU, aBTOMaTU3aLUM NMPOU3BOACTBA, MegULUMHe, JHepreTuke, NpPoMbliLl-
JNIeHHOCTU, B TOM YUCJ1e B 3/IEKTPONPUBOAAX, a TAKXKE Pa3/INYHbIX CUCTeMaX
ynpaB/ieHus, paboTaloLWMmX B YCJIOBUSIX C NOBbILWEHHbIMU TPe6oBaHMAMM K
cneuBo3gencTBuaM.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXVTEKTypa 1 CUCTEMa KOMaH, CISC+RISC 32 bit
TakToBas YactoTa, Ml 66

BHyTpeHHee O3Y (PSRAM) 4K x 8

MamaTb Perncrposoe O3Y
32Kx 8
O6bem agpecyeMon namsTy 4Ix8 6ut

SPI-2, 12C, UART-4, JTAG,
FOCT P52070-2003

WriTepdetichi (MIL-STD-1553B), SpaceWire,
ARINC 429

HanpshkeHve nuTaHus, B 3,3 (+0,3)

[yHaMnYecknin TOK NoTpebneHus, MA He bosnee 300

[nanasoH pabounx TemnepaTtyp,’C -60 ++125

Tun kopnyca MK 4250.208-1

DyHKUMOHambHbIE aHanoru (MpoToTumnb) UT80C196KDS (Aeroflex)

0Ob6o3HayeHne TY AEHB.431280.297TY
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MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1874BE36

MUKPOKOHTpOJI1ep ¢ MacoyHbiM M3Y n AU

OMUCAHUE:

16-pa3psaHbIi  MUKPOKOHTPONNEp MNpeacTaBaser cobor OfHOKPUCTANbHYIO
MUKPOCXEMY C BHYTPEHHel MporpaMMHoOlr namsTbio obbemom 8 Kb6awT.
MUKPOKOHTPONNEP COBMECTMM C aHanorMyHbIMU YCTPOMCTBaMK CEeMencTBa
83C196KB-12 (Intel).

MpumeHsieTca B CcMCTeMaX YNpaB/eHUs M OQUArHOCTUKU aBTOMOGUJIbHBIX
aBuraTteneil. B 061acTu NpoMbILLIIEHHOTO NPOU3BOACTBAa MUKPOKOHTpOEp
MOXXeT GbITb UCMO/b30BaH 4151 yNPaB/ieHUsi p060TOTEXHUYECKMMU KOMNJIeK-
caMu, B cUCTeMax aBTOMATU3aLUMN TEXHOJIOrMYECKUX MpPoLEeCccoB, B CUCTe-
MaxX aBTOMAaTU3WPOBAHHOIO YMNpaB/ieHUsl 3JIEKTPONPUBOZOM, OpPrTeXHUKe,
BbIYMC/INTE/IbHOW TEXHUKE, Te/IEKOMMYHUKaLMOHHOWN TEXHUKE.

TEXHUYECKUE XAPAKTEPUCTUKNU:

ApPXUTEKTYpa 1 CUCTEMA KOMAHL, MSC-96
TakToBas YactoTa, My 20
03y
NamsiTe 232x8 out
M3Y (maco4Hoe)
8Kx8 but
O6beM agpecyemoi namMsaTy 64 Kbaint
ViHTepdeics! UART
HanpshkeHvie nuTaHus, B 5 (£10 %)
MaKcrManbHbIA TOK NoTpebneHus, MA 100
[nana3oH paboymx Temnepatyp,’C -60 + +85
Tvn kopnyca 4235.88-1
DYHKUVOHaNbHbIE aHaNorn (MpoToTUMbI) 83C196KB-12 (Intel)
Ob6o3HauveHne TY AEAP.431280.169TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« PazpsigHocTb AJTY — 16 61T

« BcTpoeHHas namsTb mporpamm

« CTopoxeBoli Taimep (WDT)

+ 10-pa3psiaHbiin 8-KaHanbHbI AL
« Bnok WM

« B/IOK BbICOKOCKOPOCTHOM
CUCTEMbI BbIGOPKI/CPaBHEHNS
(HSIO)

« [1aTb 8-paspsagHbIX MOPTOB

BBOAA/BbIBOAA

« [1Ba 16-pa3psiaHbix TaiMepa/
cYeTuMKa

COEPbI MTPUMEHEHUA:

PexkomMeHpaLumn no NnporpamMmMHbIM
CpeacTBam:

MporpamHas cpepa Project-96,
nocrasnsemas 000 «dUTOH»
(r. Mockga)




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

« PazpsigHocTb A/TY — 16 61T

« BcTpoeHHas namsTb mporpamm

« CTopoxeBoli Taiimep (WDT)

+ 10-pa3psigHbIl 8-KaHanbHbIA AL

« bnok LM

« B/IOK BbICOKOCKOPOCTHO
CUCTEMbI BbIGOPKIM/CPaBHEH NS
(HSIO)

« [19Tb 8-paspagHbIX MOPTOB
BBOAa/BbIBOAA

« [1Ba 16-pa3psaHbIx Taimepa/
CYeTuMKa

COEPbI MPUMEHEHUA:

PekoMeHAaLMM No NporpaMMHbIM
cpegcTBam:

MporpammHas cpepa Project-96,
noctasnsemas 000 «PUTOH»
(r. MockBa)

MUKPOKOHTPO/INEPbBl 16-PA3PAAHBIE

J11874BE36

MUKPOKOHTpOJI1ep ¢ MacoyHbiM M3Y n AU

OMUCAHUE:

16-pa3psiHbli  MUKPOKOHTPONMEp MNpeacTaBnseT cobolt OAHOKPUCTANbHYIO
MUKPOCXeMy C BHYTPeHHell MporpaMMmHolN namaTbio obbemom 8 Kb6alT.
MUKPOKOHTpONNEp COBMECTMM C aHaforM4HbIMU YCTPOMCTBaMM CEMencTBa
83C196KB-12 (Intel).

MpumeHseTca B cucTemMax yrnpaB/iieHUs U QUarHOCTUKU ABTOMOGU/IbHBIX
ABuraTeneﬁ. B o6nactu NMPOMbILWIJIEHHOro Npon3BoAcTBa MUKPOKOHTPOJI-
nep Moxet 6bITb UCNONb30BaH Ana ynpaeneHus pOGOTOTeXHM‘leCKMMM
KoMnieKcaMu, B CUCTeMax aBToMaTusalum TeXxHoJIorm4eCKux npoueccos,
B CuUCcteMax aBTOMaATU3UPOBAHHOro YynpaB/ieHUA >3J/iIeKTponpueoaomMm,
OprrexHuke, BbIYMC/IUTE/IbHOM TeXHuke, 'renekommyuukaquom-loﬁ TeXHUuKe.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApPXWTEKTYpa 1 CUCTEMA KOMaHA, MSC-96
TakToBas YyactoTa, My 20
03y
NamsTo 232x8 buT
M3Y (MacoyHoe)
8Kx8 6UT
O6bem agpecyeMon namsTu 64 K6ant
HTepdelicsl UART
HanpsbkeHue nutanus, B 5(+10 %)
MaKkcrManbHBbI TOK NoTpednexns, MA 100
[nanaszoH pabounx TemnepaTtyp,’C -60 ++85
Tun Kopnyca 6108.68-1
®yHKLUMOHanbHbIe aHanoru (MpoToTunbI) 83C196KB-12 (Intel)
Obo3Ha4eHne TY AEAP.431280.169TY
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MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1874BE76T

MUKPOKOHTpoanep c AL
M OQHOKpPATHO nporpammmpyembim M3Y

OMUCAHUE:

16-pa3psafHbIi MUKPOKOHTPONNEP WMeeT apXWUTEeKTypy, OPUEHTUPOBAaHHYIO
Ha co3faHune ynpaBAstoWmMX CUCTEM, DYHKUMOHMPYIOWMX B PEXMME peanbHOo-
roO BpeMeHU C BO3MOXHOCTbIO aganTauum 1 mMoauduKaumMm Noj KOHKPETHble
NpUNOXEHNs. Hanuume cpeacTB MHCTPYMEHTaNbHOW OTNagku obecnedynsaeT
Kak 3 heKTUBHOE NPOEKTUPOBAHME CUCTEM Ha OCHOBE MUKPOKOHTPON/Eepa,
TaK ¥ BO3MOXHOCTb CMeHbl anropuTMa paboTbl Npu co3gaHnu MoandrKaumii
CUCTEM.

MI/IKpOKOHTpOJ'U'Iep COBMeCTUM MO CncTtemMe KoMaHa 1 1no d)yHKLLl/IOHaJ'IbHOMy
Ha3Ha4YeHNto BbIBOAOB C aHaNoOrM4YHbIMIN yCTpOIZCTBaMI/I CeMeDICTBa
TN87C196KC-20 (Intel).

MpumeHsieTca B undpoBbIX CUCTEMAX YNPaB/IeHMs Pa3/IMYHOM annapaTy-
PO, B TOM YKCJIe CUIOBOM 3/IEKTPOHUKOWU U aBTOMOGU/IbHOWN TEXHUKOM.

TEXHUYECKUE XAPAKTEPUCTUKWN:

APXMTEKTYpa 1 CUCTEMA KOMAH[, MCS-96
TakToBag yactoTa, My 20

o3y
NamsTs 4888 6UT

N3Y (tun OTP ROM)

16Kx8 but
O6bem agpecyemMon namaTu 64 Kbant
MNHTepdelichl UART
HanpshkeHne nutanns, B 5(+10 %)
MaKcManbHbIA TOK NoTpebneHus, MA 100
[nanasoH paboyvx Temnepatyp,’C -60 + +85
Twun Kopnyca 4235.88-1

DYHKUMOHaNbHbIE aHaNorn (MpoToTUMbI) TN87C196KC-20 (Intel)

0Ob60o3HaveHne TY AESAP.431280.346TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« PazpsigHocTb AJTY — 16 61T

« [locnenoBaTenbHbIM MOPT BBOAA/
BbIBOJA

+ 10-pa3psiaHbIi 8-KaHanbHbIA AL
« CTopox<eBoli Talimep (WDT)

+ YCTPOMCTBO BbICOKOCKOPOCTHOTO
BBO/2/BbIBOAA MMMYNbCHbIX
curHanos (HSIO)

« Tpu KaHana 6noka WM

« [epudepuinHbil cepsep (PTS)

« [1Ba 16-pa3psiaHbix TaiMepa/
cYeTuMKa

COEPbI MTPUMEHEHUA:

PeKOMeH,EI,aL[I/Il/I no nNnporpaMMHbIM
M annapaTtHbIM CpeacTBaM OTNaAKun:

1. Mporpammaropbl A/19 NPOrpam-
MVPYeMOro BapuaHTa MUKPOCXeMbl
1874BE76T: MOryT MCMONb30BaTbCA
nporpammaTopsl Tvna ChipProg,
ChipProgt, PicProg+ 000 «®UTOH»,
r. MockBa. pu 3aKka3e Heobxoau-
MO YKa3blBaTb TN MUKPOCXEMBI.
N3penune 1874BE76T nmeetcs B
nepeyHe NoaAePXKMBaEMbIX MUKPO-
cxeM. [NepexofHUK ¢ 88-BbIBOAHOIO
Kopnyca 4235.88-1 Ha DIP - kopnyc
AN5 NOAKOYEHUS MUKPOKOHTPO-
nepa 1874BE76T kK nporpamMatopam
nocraensercs AO «HUNIT».

2. IHCTpyMeHTanbHble CpeAcTBa Ans
MUKpocxeMbl noctasnstoTca 000
«®PUTOH», I. MockBa. [pu 3aKase He-
06X0AMMO YKa3blBaTb TUM aHANOrOB
MMC (8xC196KC-20 cmpmbi Intel).




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

+ 12-pa3psaHblin 12-KaHanbHbIM
AU

« Tpy kaHana 6noka WM

« [MopT otnagkm JTAG

« [1Ba 16-pa3psaHbix Taimepa/
cYeT4YMKa

« CTopox<eBoii Talimep (WDT)
« MepuidepuitHbili cepsep (PTS)

+ BNOK BbICOKOCKOPOCTHOIO
BBOAa/BbIBOAA HSIO

« [lapameTpbl CNeLUCcTOMKOCTI:

T, T, -5Y, T.W, - 0,5%5Y,,
M, T, -2x2P,7.C - 5Y,,
7.C,-5Y,, T.K -0,5%2K, 7.K, -0,5%1K

COEPbI MPUMEHEHUSA:

PekoMeHAaLMM NO NPOrpaMMHbIM
1 annapaTHbIM CPeACTBaM OT/afKM

MporpammaTopsbl gns
NporpamMMmMpyemMoro BapuaHTa
MUKpocxembl 1874BET1T:

1. MakeTHO-0T/Ial0oMHaa nnata
Kd[/1.441461.005 (cocTas:
OCHOBHasi naTa ¢ pa3bémamu
NopTOB BBOAA/ BbIBOAA M MAaKETHbIM
nonem)

2. JTAG-3mynsTop JEM-96

3. IHCTpyMeHTanbHble cpeacTea
ons Mukpocxembl: CodeMaster-96
AO «<HUNIT»

MUKPOKOHTPO/INEPbBl 16-PA3PAAHBIE

1874BE71T

MUKPOKOHTpOANEp
C MOBbILWEHHOWN CNEeLCTONKOCTbIO

OMUCAHUE:

16-pa3psaaHbIi MUKPOKOHTPOED UMEET apXMTEeKTYpY, OPUEHTUPOBaHHYIO Ha
co3faHue ynpasasoLwmx cuctem, GYHKLUVOHVIPYIOWYX B PEXIMIME peanbHoro Bpe-
MEHM C BO3IMOXHOCTbIO afanTalmm v MoanduKaumMm nog KOHKpeTHbIe Npuio-
HKeHns. B MUKDPOKOHTPO/IIepe peann3oBaHa noaHas nporpaMmHas CoBMecTu-
MOCTb C NpUMeHseMbIM cepuiiHbiM MK 1874BEOST.

MUKPOKOHTPONNED COBMECTUM MO CUCTEME KOMAH/ C aHanoruyHbIMU yCTPOi-
cTBamu cemenctea TN87C196KC-20 (Intel).

MpumeHsieTca B uUudpoOBOI annapaTtype YynpaB/ieHUs 3eKTpopBurarte-
NsAMU, cpepcTBax pagMonoKaluu U gpyroi annapaTtype C NnoBbIlEHHbIMY
Tpe60oBaHUSAMM MO CTOMKOCTU K CMelvaibHbiM BHEWHUM BO3[AENCTBYIO-
wum pakTopam.

TEXHUYECKUE XAPAKTEPUCTUKNU:

ApPXWTEKTYpa 1 CUCTEMA KOMaHA, AMSC-96

TakToBag YyactoTa, My 24

Namsts Perncrposoe O3Y
2024x8 6uT

Obbem agpecyeMon namsaTy 64 Kbant

12C, UART-2, SPI, Space Wire,
WHTepdelice FOCT P 52070-2003
(MIL-STD-1553B)

HanpshkeHve nuTaHus, B 3,3 (+10 %)
MaKcrManbHbI TOk NoTpednexns, MA 160
[nana3oH paboyvix TemnepaTtyp,’C -60 + +85
Tun Kopnyca 4235.88-1

DyHKUMOHanbHbIE aHanoru (MpoToTunbI) TN87C196KC-20 (Intel)

0Ob6o3HayeHne TY AESP.431280.903TY
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MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1874BE7T

MUKPOKOHTpONEep
C MOBbILWEHHOWN CNELCTONKOCTbIO

OMUCAHUE:

16-pa3psafHbIi MYKPOKOHTPOIIEP UMEET apXUTEeKTYpY, OPUMEHTUPOBaHHYO Ha
co3faHne ynpapasioLmx cUcTem, GYHKUVOHMPYIOLWYX B PEXVIMe peanbHOro Bpe-
MEHWN C BO3MOXHOCTbIO afjanTauuu v MoanduKaumMm Nog KOHKpeTHble Npuo-
XeHnd. B MUKPOKOHTpOI/Iepe peann3oBaHa noaHas nporpaMMmHas CoBMecTu-
MOCTb C NPUMEHSEMbIM CepUitHbIM MK 1874BEOST.

MUKPOKOHTPONEP COBMECTVM MO CUCTEME KOMaH/ C aHanoruyHbiMu yCTPoi-
cTBamu cemencTea TN87C196KC-20 (Intel).

MpumeHsieTcs B uudpoBoOi annapaType ynpaBJeHUs 3J1eKTpogBurarte-
namu, cpepcTBax papMonoKanmm U gpyron annapatype C NoBbiLU€HHbIMU
Tpe60oBaHUSAMU NO CTOMKOCTU K CMeuuasibHbiM BHEWHUM BO3[eNCTBYIO-
wum pakTopam.

TEXHUYECKUE XAPAKTEPUCTUKNU:

APXMTEKTYPa 1 CUCTEMA KOMAH[, AMSC-96
TakToBag YactoTa, My 24

Perncrposoe O3Y

Hawate 20248 61T
O6beM agpecyeMon namMsaTy 64 Kbait
UART-2, SPI, 12C,
Vet el ?cpJEéCTePVg%}ofzom
(MIL-STD-1553B)
HanpshkeHvie nuTanus, B 3,3 (10 %)
MaKcrManbHbIA TOK NoTpebnerus, MA 160
[nanasoH paboynx Temnepatyp,’C -60 + +85
Tvn kopnyca 4235.88-1

DYHKUMOHaNbHbIE @aHaNorn (MpoTOTUMbI) TN87C196KC-20 (Intel)

0b60o3HaueHne TY AESAP.431280.903TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

+ 12-pa3psiaHblii 16-KaHanbHbI
AL
« Tpy kaHana 6noka LWNM

« [1Ba 16-pa3psigHbIx TaiMepa/
CYyeTyMKa

« CTopox<eBoli Talimep (WDT)
« MepudepunHein cepsep (PTS)

« BNIOK BbICOKOCKOPOCTHOTO
BBOJa/BbIBOAa HSIO

« [lapameTpbl CNeLCTONKOCTI: ",
TN -5Y, TN -0,5x5Y , 7./,

TM,-2x2P,7.C, - 5Y,,
7.C,-5Y,, T.K - 0,5%2K, T.K, - 0,5x1K

COEPbI MTPUMEHEHUA:

PekomeHpaaLMmM no nporpaMmMHbIM
1 annapaTHbIM CpeACcTBaM OTIafKM

MporpamMmaTopsb! gns
nporpamMMmpyemMoro BapuaHTa
MUKpocxeMbl 1874BETT:

1. MakeTHO-0T/IaQOYHas naaTa
Kd[/1.441461.005 (cocTas:
OCHOBHasi niaTta ¢ pa3bémamu
NopToB BBO/A/ BbIBOAA U MAKETHbIM
nonem)

2. IcTOYHUK NUTaHUSA
NHCTpyMeHTanbHble cpeacTBa
ons Mukpocxembl: CodeMaster-96
AO «<HUNIT»




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

* lnHammyeckn
KOHUrypupyemas wiHa
AAHHbIX 8 UAn 16 6UT

« [19Tb NapannenbHbIx 8-paspsiaHbIX
NOpTOB BBOAA/BbIBOAA

« Bocemb 16-paspsagHbix AL
v 14-pa3psaHbii LAT
« Tpy kaHana 6noka LWNM

« [1Ba 16-pa3psaHbIx TaiMepa/
CHETYMKA

« CTopox<eBoii Talimep (WDT)

+ BOK BbICOKOCKOPOCTHOIO
BBOfAa/BbIBOAa HSIO

« CepBep nepudepuiiHbIx

TpaH3akuui (PTS)

« BCTpOeHHbI MOAY/b OTNAAKM
(OCDS)

* TP peXXmnma NOHMKEHHOIo
3HepronoTpebneHus
(Idle, Power Down, Slow)

« PeXK1M 31eKTprYecKol
nsonsumm (ONCE)

COEPbI MPUMEHEHUA:

PekomeHpaLmn No NporpaMmmMHbIM
M annapaTtHbIM CpeacTBaM OTNaaKn

1 MakeTHO-OTNago4Has nnarta gns
MUKPOKOHTponnepa 1874BE96T
Kd[/1.301411.215; Agantep JEM-96
2. IHCTpyMeHTanbHble CpeAcTBa ANnsa
MMC: CodeMaster-96 AO «<HUNIT»3.
VIHCTpyMeHTanbHble cpeacTsa

Anst MuKkpocxembl: CodeMaster-96
AO «<HUWNIT»

MUKPOKOHTPO/INEPbBl 16-PA3PAAHBIE

1874BE96T

MUKPOKOHTpPOJISIEp
CO BCTPOEHHbIM MUKPOMPOLECCOPOM

OMUCAHUE:

16-pa3psaaHbIi MUKPOKOHTPOED UMEET apXMTEeKTYpY, OPUEHTUPOBaHHYIO Ha
co3faHue UndpOoBbIX yNpaBAsioLMx cUcTeM, GYHKUMOHVPYIOWMX B pexnmMe pe-
anbHOrO BPEMEHM C BO3MOXHOCTbHIO afanTaunm 1 MognduKaLmmn nog KOHKpeT-
Hble MPUIOXKEHUNS.

Hannune BCTpoeHHbIX annapaTHbIX CABUTaTeNs, yMHOXUTENS U ieNUTens v BO3-
poclasi NpoV3BOAUTENBHOCTb A4pa NO3BOAT UCMONb30BaTb MUKPOKOHBEPTEP
npw peweHnn 3agay 06paboTKM CUrHanoB. Hannyne cpefcTs UHCTPYMEHTaNb-
HOWM OTNAMKN 1N BCTPOEHHOrO OTNaA0YHOr0 MoayNs obecrneynBaeT Kak sddek-
TUBHOE NPOEKTVPOBAHNE CUCTEM Ha OCHOBE MUKPOKOHBEPTEPA, Tak 1 BO3MOX-
HOCTb CMEHbI anropuTMa paboTbl NPy CO3AaHUM MOANDUUMPOBAHHbBIX CUCTEM.

MUKPOKOHTPONNEP COBMECTUM MO CUCTEME KOMaH[, C aHanorMyHbIMMK YCTPOW-
cTBamMu cemerictea TN87C196KC-20 (Intel).

MpumeHseTcsa B uudpoBbIX CUCTEMAX YNpaBAeHUs pa3/IMMHON annapary-
PO, CUNIOBOW 3/IEKTPOHUKOI, aBTOMOGU/IbHON TEXHUKOM.

TEXHUYECKUE XAPAKTEPUCTUKN:

APXUTEKTYpa 1 CUCTEMA KOMaHS AMSC-96
TakToBasi YacToTa, Ml 33
N3Y (EEPROM)
16Kx16 61T
MamsaTb oY
2024%8 6yt
PaclwwnperHoe O3Y
2048%8 61T
O6bem agpecyemMon namsTu 64 Kbant
VHTEpdelice UART-2, SPI, 12C
HanpshkeHve nuTaHus, B 3,3(+10 %)
MaKkcrManbHbI TOK NOTpebneHws, MA 50
[vana3oH pabounx Temnepatyp,’C -60 ++125
Tun kopnyca 4235.88-1

DyHKLUMOHanNbHbIE aHanoru (MpoToTunbI) TN87C196KC-20 (Intel)

0603HaveHne TY AESIP.431280.835TY
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MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1874BEST

MUKPOKOHTPOJ/I1EP C NOAAEPKKOM anropuTMOB
KOAMpPOBaHUA/aeKoAMPOBaHUS MHGPOPMaLNM

OMUCAHUE:

16-pa3psafHbIi MUKPOKOHTPONNEP WMeeT apXWUTEeKTypy, OPUEHTUPOBAaHHYIO
Ha co3faHve UMPPOBLIX YNPaBASIOWMX CUCTEM, MYHKUMOHUPYIOLLMX B PEXN-
MEe peanbHOro BpemeHu C BO3MOXHOCTBIO aganTaumn v moauduvKkaumy nog
KOHKPETHbIE MPUNOXKEHNS.

Hanuune cpefcTs MHCTPYMEHTANbHOW OTNaAKM U BCTPOEHHOTO OT1a404yHOro
Moayns obecneunsaeT Kak ahdeKTVBHOE MPOEKTUPOBaHWE CUCTEM Ha OCHOBE
MUKPOKOHTPOMNEPA, TaK 1 BO3MOXHOCTb CMEHbI anropuTMa paboTbl Npu co3pa-
HUM MOAMMDUKaALMIA CUCTEM. BO3MOXHOCTb MMOKOTO yrpaBneHuns aHepronoTpe-
6neHneM MUKPOKOHTPONEPa MO3BONUT UCMOBb30BATh MUKPOCXEMY B KPUTUY-
HbIX K TOTPebNeHNI0 MPUNOKEHUSX.

MUKDOKOHTPONIED COBMECTVM MO CUCTEME KOMaH[ C aHanornyHbIMu
ycTporicTBamu cemelictea TN87C196KC-20 (Intel).

MpumeHsieTca B UUPPOBLIX CUCTEMAX YMNpaBJAeHUA Pa3/IMuHOMN
annapaTypoi, CUI0BOM 3/IEKTPOHMKOWU, aBTOMOGU/IbHOI TEXHMKOM.

TEXHUYECKUE XAPAKTEPUCTUKNU:

APXUTEKTYpa 1 CUCTEMA KOMaHS AMSC-96

TakToBag YyactoTa, My 40

o3y
2 Kbant

PaclmperHoe oTkntovaemoe O3Y
20488 6uT

M3Y (EEPROM)
32 Kbant

Mamats

O6bem agpecyeMon namsaTy 64 KbaiiT

CAN (caBoeHHbI),

LS 2 USART, SPI, 12C, LIN
HanpshkeHne nutaHus, B 3,3 (+10 %)
MaKcManbHbIli TOK noTpebneHmns, MA 50

[nana3oH pabounx TemnepaTyp,’C -60 ++125

Tun kopnyca 4235.88-1

®YHKUMOHaNbHble aHanoru (MpoToTHbI)

0603HaveHne TY

TN87C196KC-20 (Intel)

AEHB.431280.037TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

o [InHammyeckn
KOHMUryprpyemas WyiHa
AAHHbIX: 8 v 16 6uT

« CepBep nepudepuiiHbIx
TpaH3aKuumi (PTS)

« [19Tb NapannenbHbIx 8-paspsiaHbIX
NOPTOB BBOAA-BbIBOAA

« [1Ba 16-pa3psigHbIx TaiMepa/
cYyeTymKa

« Tpy kaHana 6noka LWNM

« [eHepaTop nceBaoCNyYariHbIx
nocnegosatensHocTel (MCr)

« Bocemb 16-paspagHbix AL, ogmH
14-pazpsgHbii LAM

« Tpy pexumMa 3HepronoTpebneHus

+ 16-pa3psiAHbI CTOPOXKEBO
Tanmep (WDT)

« Mogynb otnagkm (OCDS)

COEPbI MPUMEHEHUA:

PEKOMeHﬂaLWIVI no nNnporpaMmMHbIM
M annapaTHbIM CpeacTBaM OT/IaAKun:

1. MporpammaTtopsbl 4158 Nporpammm-
pyemoro BapuaHTa IMC 1874BEST:
MakeTHO-0TNago4Has nnata

(cocTaB: ocHOBHasi nniata ¢ pasbémamm
NMOpTOB BBO/,a/BbIBOAA Y MAKETHBIM
nonem, naata Mogyns ¢ MUKPOKOH-
BepTepom 1874BES8T, nnata mogyns
BHeLUHel Flash namsiTu ¢ 16-pa3-
psgHOW WwuHou (32K 16-pa3psigHbIx
C/0B), NJ1aTa Mogyneii BHELWHEN
Flash namstu ¢ 8-paspsigHoin wuHom
(64K 8-pa3psgHbIX CNOB), UCTOYHUK
nuTaHms.

2. IHCTpyMeHTanbHble CpeacTBa As
MMC:CodeMaster-96 AO «<HUUIT»




MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1887BE3T

MUKPOKOHTPONEP CO BCTPOEHHOM NaMSATbIO
nporpamMm Tuna Flash n pacwmnpeHHon
nepudepuen

MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1887BE6T

CneucTonKnm 16-pa3psigHbIi
RISC-MUKpOKOHTpoONep

ONMUCAHUE: OT/IMNMUTENIbHbIE

OCOBEHHOCTM:

OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

OMUCAHUE:

Mukpocxema npeactasnset cobort CBVC 16-pa3psaHoro RISC-MUKPOKOHTPON-
fepa € MoBbIWEHHON CTOMKOCTBIO K CrelManbHbiM BHEWHWUM BO3AEMCTBYOLNM
hakTopam Ha 6aze KHW-TexHonoruu. 3T0 BbICOKOMHTErPUPOBAHHOE YCTPOW-
CTBO BK/IKOYAET BbICOKOMPOM3BOAUTENBHOE MPOLECCOPHOE 54p0 1 6oMblLoe Ko-
NINYECTBO COBPEMEHHbIX UHTEPhEeNCoB.

16-pa3psaHbIA BbICOKOCKOPOCTHOM RISC-MUKPOKOHTPOMNEP C paclWMpeHHO
nepvicdepuein, No3BONAIOLNA OCYLLLECTBAATL YIPaBAeHNs NoObIMU CUCTEMAMU. + 16-pa3psaHbIi LEHTPabHbIA
npoLieccop ¢ 4-X ypOBHEBbIM

I-(OHBeI;IepOM KOMaH[

+ 16-pa3psaHbIv LeHTpanbHbIM
MPOLLECCOp C 4-X YPDOBHEBbIM

KOHBENnepoM KOMaH[,
P MUKPOKOHTpONNEp COBMECTUM MO CUCTEME KOMaH[ C MUKPOKOHTPOIepamu

+ BNOK yMHOXEHNS-HAKONNEH NS cepuu C-166 (Infineon).

(MAC)

+ 8/10-pa3psiaHbIi 16-KaHanbHbI
AL

« lLlecTb KaHanoBs 6bnoka WM

« bnok YMHOXEHWA-HaKOM/IeHNA

(MAC)
anMeHﬂeTCﬂ B annapatype MOAEPHU3UPOBAHHBIX U MNepPCNeKTUBHbLIX

06pa3|.|,ax KOCMUYECKOro HasHa4yeHus.

MpumeHsieTca B cuctemax, rpe Tpebylrtcs c6op, o6pabotka u obmeH
AaHHbIMKU. M03BOJISIET BbIMOJIHUTD XXECTKMe Tpe6oBaHUA Ha annapaTtypy
(koMnneKcbl) MO HA3HAYEHUIO U MaccorabapuTHLIM NoKa3aTessAM.

« TpuaLaTth ABa KaHana Moaynen
3axBaTa/cpaBHeHus (CAPCOM)

+ 16-pa3psiaHblit
MHOTOMYHKLMOHANBHbI
TaliMePHbIN MOAYb

« TpuauaTh ABa KaHana Moaynei
3axBaTa/cpaBHeHus (CAPCOM)

+ 16-pa3psaHbIii
MHOFOMYHKLMOHANbHBbIV
TaMEPHbIN MOAYb

« Yackl peanbHoro Bpemeru (RTC)

TEXHUYECKUE XAPAKTEPUCTUKNU: TEXHUYECKUE XAPAKTEPUCTUKNU:

« BcTpoeHHas cncTemMa oTnagku « BcTpoeHHas cnctemMa oTnaaku

1 MaKeTHbIM MOJIEM, NaTa MOAy s
C MUKPOKOHTpo/inepom 1887BE3T,
nnata Mogyns BHewwHen Flash-
namaTu, mogynb CAN-uHTepdelica,
WCTOYHUK MUTaHWUS).

2. ApanTep gns pa3paboTku
NPUKNaAHbIX NPOrpamMM (cocTas:
nnaTta agantepa c uHTepdencHbiMm
pa3bemamu 1 xrytom, CD-guck

C nporpamMMHbIM obecrneyeHnem,
WCTOYHUK MUTaHWUS).

3. CpegcTBa paspaboTku: Keil 166
Development Tools

[vianasoH pabounx Temnepatyp,’C

Tun Kopnyca

®YHKUMOHaNbHble aHanoru (MpoToTHMbI)

0O6o3HaveHne TY
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4247.144-1 (CQFP-144)

SAK-XC167CI-32F40F
(Infineon Technologies)

AEAP.431280.674TY

Tun kopnyca

0Ob6o3HavyeHne TY

PeKOMEH,ClaLLMM NO NPOorpaMMHbIM 1 annapaTHbiM CpeacTBaM OTnagKu

4247.144-1 (CQFP144)

AEAP.431280.674TY

1. MaKeTHO-OTﬂa/J'O‘-IHaFI nnata (COCTaBZ OCHOBHas njata ¢ pasbemamu nNopToB BBO/J'a/BbIBO/J'a N MaKeTHbIM NoneM, nnata
MOAYNs C MUKPOKOHTponsnepom 1887BE6T, nnata mopyns sHewHeit Flash-namsiti, mopyns CAN-wHTepdeiica, NCTOYHWK

nuTaxus).

2. A,D,aﬂTep Ans pa3p860TKM NpUKNagHbIX nporpamm (COCTaBZ nnata apantepa c VIHTEDdJe\ZCHb\MVI pasbeMamMm 1 KryTom,

CD-A1CK C NPOrpaMMHbIM 06ecreyeHeM, NCTOYHIK NUTaHUS).
3. CpepacTsa pa3paboTku: Keil 166 Development Tools
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(OCDS) (OCDS)
. HpgrpaMMmpyeM bll CTOPOXEBOW T o) ) e O C.166 ADXUTEKTYPA M CHCTEMA KOMaH] C-166 « Tpu KaHana 6noka WM
Talimep (WDT) >
« [TapaMeTpbl CNeLCTONKOCTH:
« [opT oTnagkun JTAG TakToBasi yacToTa, MI 40 TakToBas YactoTa, M Ao 25 TW-5Y 7.1 -5Y 7./ -05x5Y
YT e e o T o
TV TN -2x2P 7.C -5Y |
nay MamsaTb o3y 12 1 €
256 K6aiiT (Flash) 6K x 8 61T 7.C4 = 5y(_ 7.|‘<l - 0,5%2K/2K,
COEPbI MTPUMEHEHUA: NEET 03y 7.K, -0,5%x1K/1K
15 Kbant O6beM agpecyemMoi naMaTn 16 M6aiT - ’2
7.K,,- 60 MaB cm?/mr
O6bem agpecyeMon namsTm 16 Mbant Wnrepdeiic USART-2, SPI-2, CAN, I12C,
JTAG
PeKoMeHAaLMm No NPOrpaMMHbIM WhTepdeiicel USART-2, SPI-2, CAN, I12C, JTAG HanpsbkeHve nuTanus, B 3,3 (+10 %)
M annapaTHbIM CPeACTBaM OTNAGKM:
anpa 2,5 (+0,25) ;
1. MakeTHO-0T/Iafo4Has nnata HanpshieHne nutaHus, B 6ydepos B80aa/B518042 5,0 (£0,5) [nHaMuUyecKnii TOK noTpebnexuns, MA 160
(cocTas: ocHoBHas nnaTa T
€ Pasbemamy MopToB BBOA3/BbIB0A3 60+ +85 [nana3oH paboyvix TemnepaTtyp,’C -60 ++85

COEPbI MPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

« leBsaTb Moayneit LM,
13 KOTOPbIX LWECTb MOAyNen —
C NOAAEPKKON pexnma
«BbICOKOrO» paspelleHus

« LLlecTb MOpyneit 3axBata/
CpaBHeHMA

« Tp1 aHaNoroBbIX KOMNapaTopa

« Tpu 32-paspsiaHbix TaliMepa

« 1Ba nopta CAN 2.0b

« [1Ba MMMY/bCHbIX KBAAPATYPHbIX
[exoaepa

« CeMb 16-pa3psaHbIX 1 OANH
8-pa3psaHbIi nocnenoBa-
Te/bHbI MOPT BBOAA-BbIBOAA

« HTepdelic USB 2.0 Device / Host
C hm3nYeckM yposHeM PHY

« IHTepdelic Ethernet 10/100
M6uT/c c nHTepdeicom Ml

« CucTemMa oTnagKm
c nHTepdencamm JTAG 1 SWD

COEPbI MPUMEHEHUA:

MUKPOKOHTPO/ITNEPBlI 32-PA3PAAHBIE

K1921BKO1T

MUKPOKOHTponep Ha aape ARM Cortex-M4F
C pacWwurpeHHbIMK DYHKLMSAMU MO YyNPaBAeHUIO
3NEeKTPONPUBOAOM

OMUCAHUE:

32-pa3psaHbli yHMBEPCaabHbIN MUKPOKOHTPOANED C pacliMpPeHHbIMU dYHKLMS-
MW 10 YN paBaeHto 31eKTPONpPrBOAOM NOCTPOEH Ha Ha3e NPoLEecCOPHOro sapa
apxuTekTypbl ARM Cortex-M4F ¢ npounssoauTensHocTbio 125 DMIPS ¢ nopaepx-
KOM onepauunin ¢ nnasatoller 3ansTtor, ¢ 1 MbanT Flash-namatsto, 192 KbanT
BcTpoeHHoro O3Y, nopaepxkoit nHtepdencos Ethernet 10/100, CAN, UART,
SPI, 12C. VimeeT B CBOEM COCTaBe ABeHaAuaTb 2-KaHasbHbIX 12-pa3psagHbix AL
C pekumamMu UndpoBOro KoMnapatopa 415 Kaxaoro 13 KaHanoB v KOHTponnep
nHTepdelica USB 2.0 Device / Host ¢ husmyeckmm yposHem PHY.

MpumMeHseTcs B cpefCcTBaxX U3MepeHus, CBA3U, HabnogeHus, 6e3onacHo-
CTU, aBTOMaTU3aLuu NPOU3BOACTBA, B MeJULUHE, SHEpreTUKe, NPOMbILU-
JIEHHOCTU, B TOM YMC/Ie B 3/IEKTPONPUBOAAX, a TAKXKe Pa3/InUYHbIX CUCTEMAX
ynpasneHus.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

ApPXUTEKTYpPa 1 CUCTEMA KOMaH, ARM Cortex-M4F
TakToBasi YactoTa, Ml 100
BctpoeHHoe O3Y
192 Kbant
MamaTs
N3Y (FLASH)
1 Mb6anT
Obbem agpecyeMon namsTy 64 MbanT
VHTEpdelice CAN-2,UART-4, SPI-4, 12C-2

aapa 1,8 (+0,09)

Hanpsxenne nuTaring, B 6ycdepos BBOAa/BbIBOAA 3,3 (+0,16)

Tun Kopnyca

DYHKUMOHaMbHbIE aHanoru
(npoToTHnBbI)

0Obo3HayeHne TY

4406-208-1 (QFP-208)

LM4F132 cemelicTBa
Stellaris (Texas Instruments)

AOKB.431290.273TY

PekomeHpaLMM MO NPOrpaMMHbIM M annapaTHbIM CPefCcTBaM OTNafKN:
1. MakeTHO-0T/IaloYHasA NnaTa A4ns MUKpoKkoHTponnepos K1921BKO1T n K1921BK01T1

K®d/[11.441461.010

2. Mopynb pa3pabotyvka MBS-NT32M4F1 npoussogctea 000 «MexaTpoHuka - MPO»,
oTnapoyHas nnata LDM-HELPER-K1921BKO1T npou3soactBa OO0 «LDM-SYSTEMS»
3. IHTerpupoBaHHas cpefa pa3paboTku CodeMaster++ nponssogcrtsa AO «HUNIT»
4. Kntoy onsi cpegbl pa3paboTku nponssogctea 000 «dUTOH»

5. C6opka GCC+Eclipse
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MAKETHO-OT/TAOOYHAA MNATA

K®&A1.441461.010

MaKeTHO-OT/1agoYHas niaTa
AN MUKPOKOHTPO//IEPOB
K1921BKO1T 1 K1921BK01T1

OMUCAHUE:

Mnata MMEET BO3MOXHOCTb MOAK/IOYEHNS KO BCeM NopTaM MUKPOKOHTpONepa,
[OMNONHWTENbHbIX MOAY/el BHELIHe NaMaTy NPorpaMm (faHHbIX), rpaduyecko-
ro gucnnes paspelweHnem 12864 Toyek. Ha nnate paamellaeTcs MakeTHoe none,
A€ MOXHO CMOHTMPOBaTb hparMeHT CXeMbl U OTNaAMTb CUCTEMY B pEXMME pe-
aNbHOro BPEMeHU, cama nnaTa MOXeT MCMOb30BaTbCs B Ka4eCTBe KOHTPONIepa
KOHKPETHOW ynpaBnstoWer CMcTembl.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

Pasmep nnatbl, MM 200,5x%225,0

BHewWwHsAa TakTOBas YacToTa MMKPOKOHTpoepa, My 12

BHewHsa TakToBas Yactota mofynsa RTC

32,768
MUKPOKOHTpOANepa, My

MnTanve ot OfHOro BHelHero

BCTPOEHHbBIN NCTOYHUK MNTaHNS
P NCTOYHMKa +7.5 B

MHTepdelcHble pa3beMbl MOCNEA0BATENbHbBIX MOPTOB COM1, COM2, CAN
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« KHomnku cbpoca
MWKPOKOHTPOAIEpa,
npuemo-nepegatyuxa Ml

» BO3MOXHOCTb MOAKMOYEHWS
BHELHMX YCTPOMCTB KO BCEM
nopTam MUKPOKOHTpOIepa

« Ha nnate pa3melyeHs!
MOSACHSIOLLME HAAMNCK,
3HaKM 1 0603HaYeH NS
3/1EMEHTOB, COOTBETCTBYIOLIME
3NEKTPUYECKIM CXeMaM




MUKPOKOHTPO/INEPBlI 32-PA3PAAHBIE MAKETHO-OT/TAOOYHAA MNATA

1921BK028 K®//1.441461.024

BbICOKOMPOM3BOAMTENbHbIN MUKPOKOHTpONNEP oT/lafgo4YHada nnaTa
B kopnyce BGA ¢ pacwimpeHHbIMU hyHKLNAMYU AN MUKPOKOHTponiepa K1921BK028
Mo yNnpaB/IeHUIO 3/1IEKTPONPUBOAOM

OT/INMUTENIbHBIE OMNCAHHUE: OMNCAHMUE: OT/INMUTENbHLIE
OCOBEHHOCTHU: y y OCOBEHHOCTHU:
32-paspsifHbIii BbICOKOMPOU3BOANTELHBIV MAKDOKOHTPOMNED C PACLIVPEHHbIMM .
S 1T ST XT3 G TPOUDpr e s e S o oo
namsTi (DMA) ro aApa ¢ Npon3BoAMTENLHOCTLIO 250 DMIPS 1 nogaepxKolt onepauuii ¢ nnasato- A 6p P USBpUARTpC‘P2102 A Kronka copoca v Be KHOMKK
« CYHTE3aTOP YacTOTb Ha OCHOBE LLiel 3ansTol, ¢ 2 M6aiAT Flash-namaTsto, 704 Kb6aiiT BcTpoeHHoro O3Y, nopaepxKol fifiaTe ycranoBnen npeobpasosarens i AN MOAKNIOHEHNA none3osatens (G.12 1 G.13)

o . MK. MukpokoHTponnep KI1921BK028 ycTaHaBNMBaeTCd B KOHTAKTHOE
®AMY uHTepdelicos FOCT P 52070-2003, SpaceWire, Ethernet 10/100, CAN, UART, SPI, 12C. K P ponnep y
Pb P / YCTPONCTBO UM HananeaeTcs Ha nnary. BO3MOXHOCTb NOAKNIOHEHNA

- Bocemb 32-6UTHbIX TaliMepoB B cBOEM cocTaBe 1meeT 610K KOHDUIYPHPYEMbIX TOTMHECKIX I1EMEHTOB. KO BCEM 48-MU KaHanam AL

+ Yachkl peansbHoro BpemeHn (RTC) ¢

6aTapeme‘M PSR MpumeHseTca B cpeAcTBax usMepeHus, cBA3un, HabnogeHusa, 6esonacHo
« Bnok ALIM (48 kaHanos, 12 6uT, 40 2 P pea P ’ ’ A ’

M 86160POK Ha KaHan) CTu, aBTOMaTM3aLMM NPOU3BOACTBA, B MeAULMHE, SJHEepreTUKe, NPOMbIL-
. [IBaauaTh KaHanos MM NeHHOCTH, B TOM YUC/Ie B 3/1IeKTPONPUBOAAX, a TAK)Ke Pa3/IMYHbIX CUCTEeMaX

113 KOTOPbIX ABEHaaUaTh — ynpaB/ieHus.
C NOAAEPKKON PEXMMA «BbICOKOTO»
paspelueHus

+ HeTbIpe MMMNYNbCHbIX KBaAPATYPHbIX
Aexopepa

MUKPOKOHTpOANEpa

[NepekntoyaTenn ans ycTaHoBKN
PEXMMA 3arpy3KUN U BKIIKOYEHNS
CEPBUCHOTO PeXMMa

CBeToamoa ons MHAnKaLmm
BXOAHOrO HampPsHKeHNS

Bocemb OTKAtOYaEMbIX

e IR e TEXHUYECKUE XAPAKTEPUCTUKMU: TEXHUYECKUE XAPAKTEPUCTUKMN: CBETO/MOAOB ANA MHAMKALIY

nocnegoBaTe/ibHbIX MOPTa BBOAA-

BbIBOAA COCTOSAHMA BbIBOAOB PA.0 — PA.7

» [1Ba pe3epBrpOBaHHbIX
KOHTpOAnepa nHTepdeiica APXUTEKTYpa ¥ CUCTEMA KOMaH/ RISC 32 6uT PasmMep nnathbl, MM 270 % 200 COM rnopT C d)yHKLJ,I/IﬂMl/I
no OCT P 52070-2003; . . yNpaBneHs MOAEMOM,
o aKToBas YacToTa, My, 200 % k UARTO
« [1Ba KOHTponnepa SpaceWire KBaDLEBLIE DEIOHATODS! 12 MTy MOAKMHOYEHHbIN K
[0 200 M6KT/C; . . pueseiep P 32.768 KTy (ans RTC) :
« inTepdelic Ethernet 10/100 M6uT/c 781%%2;109 USSR A RN
c uHTepdericom Mll TS ATL5:0], B{15:0], C[4:0] MilStd1553 c pe3epBupoBaHuEM
- CuCTeMa OTNaaKu ¢ uHTepdeicamu |_|3Y(FULASH) BO3MOXHOCTb MOAK/IOYEHMSA K NOPTaM C[13:12], D[3:0], D[5], D11], KaHaNoB ¥ BHEWHEN YCTaHOBKOW
JTAG 1 SWD % BT MUKPOKOHTPONNERA G[13:4], L{11:0], M[11:0] appeca (ans pexnma
. 'S'Ba I . [lononHnTensHas 3arpy3oyHas namsTs (FLASH) 128 K6awnT «OKOHeLjHoe yCTpOI/ICTBO») ana
» BIOK TPUrOHOMETPUYECKNN
Bbll-IMC}FEIVITeﬂbeIPIp BxoaHoe HanpsikeHne He MeHee, B 7,5 MoAynen MILSTDO 1 MILSTD1
. VHTepdelicsl CAN-2,UART-6, SPI-4, 12C-2
* 4-KaHaNbHbIV CUTMa-Aenbra .
LemMomynarop . BCTpOEeHHbI UCTOYHUK NUTaHMS 15
Apa 1,2 (£0,12) MOLLHOCTbIO He MeHee, BT
+ BIOK KOH(UIrypUpYeMbIX 10rUYeckix Hanpsxenme nutaring, B 6yhepos BBOAA/BLIBOAA 3,3 (£0,3) H '
3/1EMEHTOB
+FPU Tvin Kopnyca 8115.400-1 OTnagoYHbI pasbem JTAG/SWD (XP}4)
20-KOHTaKTHbIN
[vana3oH paboyunx Temnepatyp,’C -60 ++85
COEPbI NPUMEHEHUS: P
o | e ) LM4F132 cemelicTga Stellaris Mpeobpa3sosaTent nHTepdelica NOAKNOYEHHbIN K UARTL
YHKUMOHAbHBIE aHanory (npototnne (Texas Instruments) (RX-PC.15, TX - PC.14)
0O6o3HaveHne TY AEHB.431290.444TY e i, SST39LFA00A (4M 6117)
(FLASH) nnn SST39LF200A (2M 6uT)
[lononHuTeNnbHas Nob30BaTeNbCKas MaMATh AaHHbIX 64 KbaiiT
BHewHsAa SRAM-namaTb CY62126ESL
Mpuemo-nepepatynky LVDS ans mogynen SPWRO n SPWR1

PexoMeHaaLMK MO NPOrpaMMHbIM 1 annapaTHbIM CPeACTBaM OTNaAKM:

1. Otnagoy4Has nnata ans MMKpoKoHTponnepa K1921BK028 Kd/1/1.441461.024

2. IHTerpupoBaHHas cpega paspaboTkn CodeMaster++ npovissogctaa AO «HIT»
3. Kntoy ans cpeapbl paspaboTku npoussoactsa OO0 «duToH» 1. MockBa

4. Cbopka GCC+Eclipse
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MUKPOKOHTPO/INEPbLl 32-PA3PAAHDBIE

1921BK035

MUKPOKOHTPOEP C YMEHbLIEHHbIMU
rabapuTHbIMM pa3MepamMun ¢ HyHKLUAMU
MO yNpaBAEeHUIO 3IN1EKTPONpPMBOLOM

MAKETHO-OT/TAOOYHAA MNATA

Kb //1.441461.018

MaKeTHO-OT/Iafo4YHas nnarta
AN MUKPOKOHTponiepa K1921BK035

OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

OTINMUTENbHbIE OMUCAHMUE: OMUCAHMUE:
OCOBEHHOCTMN:

32-pa3psgHblil - camblii - ManorabapuTHbI B POCCMM  MUKDPOKOHTPONEp
+ CTOpOXeBoi TaiMep B kopnyce Tuna QLCC (48-BbIBOAOB), CNOCOOHbLIM pewaTh 3adadvu
yNpaBAeHus 31eKTPONPUBOAaMM, NOCTPOeH Ha Hasze MpoueccopHoro sapa
C npoun3BoanTensHoCTHI0 125 DMIPS ¢ noaaepxkoi onepauuii ¢ nnasatouien
3ansTol, ¢ 64 KbalT Flash-namsTblo, 16 Kbant BCTpoeHHoro O3Y, NoaaepkKoi
nutepdeiicos CAN, UART, SPI. PaboTaeT OT OAHOIMO MWCTOYHUKA MUTAHUSA
HanpsxeHrem 3,3 B.

[1naTa MMeeT BO3MOXHOCTb MOAK/IOYEHWA KO BCEM MOPTAM MUKPOKOHTPOSINE-
pa. MukpokoHTponnep K1921BK035 ycTaHaBnMBaeTCs B KOHTAKTHOE YCTPO-
CTBO WM HaManBaeTcs Ha naaTy.

« KHomnKka cbpoca 1 KHomMKa

nonb3osatens (PA.14)
+ CHTE3aTOp YaCTOTbl Ha OCHOBE
DAMY + BO3MOXHOCTb NOAKNOYEHNS
” KO BCEM MOopTam
« HYeTbipe 32-pa3paaHbix TavMepa
MUKPOKOHTPO/INEPa

- Tpn Moaynd 2-KaHanbHblx LWIAM

« [lepekntoyaTeny ans ycTaHoBKM
PEXMMa PaboThl 1 KOHUIypaLIK

MpumMeHseTcs B cpefcTBaxX U3MepeHus, CBA3U, HabnogeHus, 6e3onacHo-

« OvH NOPT NOC/NEA0BATENBHOIO
CTU, aBTOMaTU3aLuu NPOoU3BOACTBA, B MegULMHe, JHEepreTuke, NpoMbliLu-

nHTepdeica SPI

JNIEHHOCTU, B TOM YUcC/ie B 3JIEKTponpuBogax, a TakK)XXe pa3/inidHbIX CUCTEMaX

« [lBa nopTa nocnefoBaTenbHoro
nHTepdeica UART

« Mogynb CAN ¢ ByMS nopTamu
BBO/a-BbIBOAA

« Tpu 6noka 3axBata CAP

- [1Ba 16-pa3psagHbIx

ynpasneHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

TEXHUYECKUE XAPAKTEPUCTUKNU:

nocnegoBaTe/ibHbIX MOPTa e
g p nAatbl, MM 125x 110
BBOMA-BbIBOAA APXUTEKTYpa 1 CUCTEMA KOMaHS RISC-32 6uT
» OpguH KBa,EI,paTyprIVI aexogep TakToBas YactoTa, Ml 100 KBapueBbiii pe3oHaTop, My 12
+ 16-KaHanbHbIM DMA
BctpoeHHoe O3Y
16 K6anT CBETOAMOA ANA UHAMKALMM HanpsxeHns, B +3.3
« Cncrema oTnagKm NamsTs
c uHTepdencamu JTAG 1 SWD M3Y (FLASH)
64 K6anT BHewHee nutaHue, B or5p012
« FPU
ViHTepdelcsl CAN,UART-2, SPI, 12C .
« FabapuTHble pasmepbl 6x6 MM o OTnago4HbIi pasbem ST RIETE RN,
SWCLK(PA.2), SWDIO(PA.3), GND)
HanpshkeHve nuTaHus, B 3,3 (+ 10 %)
o - o JTAG/SWD
[nana3oH pabounx Temnepatyp,’C -60 ++125 OTnagfoYHbIv pasbem 20-KOHTaKTH bl

COEPbI MPUMEHEHUA:

Tun kopnyca

DYHKLUMOHA bHbIE aHanoru
(npoToTMnbI)

0Obo3HayeHne TY

MK5162.48-1 6x6 MM

LM4F132 cemelicTBa
Stellaris (Texas Instruments)

AEHB.431290.448TY

PekoMeHpaLuy no NporpaMMHbIM 1 annapaTHbIM CPeACcTBaM OTIAAKN:

1. MaKeTHO-0T/Iafl0MHaA NnaTa Ans MUKpokoHTponnepa K1921BK035 KP/1/1.441461.018
2. IHTerpupoBaHHas cpefia pa3paboTku CodeMaster++ nponsBogcrtaa AO «HUMUIT»

3. Kntoy ans cpegpl pa3paboTkum nponssopactsa 000 «dUTOH»

r. Mockea
4. Cbopka GCC+Eclipse
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USB-UART CP2102 noaknto4eHHsbIl
K UART1 (RX - PB.9, TX - PB.8),
CP2102_DTR - RST,

CP2102_RTS — NMI

Mpeobpa3sosatens MHTepdelica

35

« Bocemb OTKNt04YaeMbix
CBETOANOAOB ANA UHAMKALM

COCTOSAHMA BbIBOOOB PA.8 — PA.15




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

« [IpoLieccopHoe 5Apo C NOAAEPH-
KOl Habopa OAHOLMKIOBbIX
KOMaH[, YMHOXEH WS C HaKomne-
HWEM 1 MPOM3BOANTENBHOCTbIO
125 MIPS

+ [1BeHaaLaThb 2-KaHanbHbIX
12-pa3pagHbix ALT ¢ pexnmamu
LMhpPOBOro KoMMNaparTopa ans
Ka)K,oro 13 KaHanos

« leBaTb Moayneit LM,
3 KOTOPbIX LIECTb MOAYNEN —
C MOAAEePIKKON peXxnmMa
«BbICOKOrO» paspelleHus

« LLlecTb MOayneit 3axBata/
CpaBHeHUs

+ Tp¥ @aHanoroBbIX KOMMNapaTopa

« Tpy 32-pa3psiaHbix Talimepa
« iza nopta CAN 2.0b

« [1Ba MMMNYNbCHbBIX KBAAPATYPHbIX
fexogepa

- CeMb 16-paspsagHbIx 1 O4nH
8-pa3psaHbIi nocnegoBaTenb-
Hbl NOPT BBOAA-BbIBOAA

« HTepderic USB 2.0 Device / Host
¢ hmsnyeckm yposHeM PHY

« iHTepdelic Ethernet 10/100 MuT/c
c uHTepdencom Ml

« CucTemMa oTnagKm
C UHTepdencamun JTAG 1 SWD

COEPbI MPUMEHEHUA:

MUKPOKOHTPO/ITNEPBlI 32-PA3PAAHBIE

1921BK01T1

MUKPOKOHTpONNEp, CreLuann3vpoBaHHbIN
nofj 3apayn ynpaBaeHns 31eKTPONpPUBOAOM

OMUCAHUE:

32-pa3psaHbii MUKpokoHTpoiep 1921BK0O1T1 nocTpoeH ¢ yyeTom dyHKUMO-
HaNbHbIX BO3MOXHOCTEM M1KpocxeMbl LM4F132 cemeictga Stellaris v cneunanu-
3VPOBaH Nof 3afa4un yNpasAeHus 31eKTPONPUBOAOM.

MpumeHseTca B cpepcTBax WU3MepeHus, CBA3U, HabnopeHus,
6e3onacHOCTU, aBTOMaTM3aLuu NPOU3BOACTBA, B MeAULMHe, SHepreTuke,
NPOMBILJIEHHOCTU, B TOM YUCJIE B 3NIeKTPONPUBOAAX, a TAKXKE Pa3/INUHbIX
cucTeMax ynpaenieHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApPXUTEKTYpPa 1 CUCTEMA KOMaH, RISC-32 6uT
TakToBasi YactoTa, Ml 100
BctpoeHHoe O3Y
192 KbanTt
MamsaTb
N3Y (FLASH)
1 M6awt
O6bem agpecyeMon namsaT 64 M6ainT
VHTepdelice CAN-2,UART-4, SPI-4, 12C-2

snpa 1,8 (+0,09)

Hanpspkerine nutarng, B 6ycdepos BBOAa/BbIBOAA 3,3 (+0,16)

Tun kopnyca 4250.208-1

DYHKUMOHaNbHbIE aHanoru LM4F132 cemelicTga Stellaris
(npoToTHnBbI) (Texas Instruments)

0603HayeHne TY AEHB.431290.406TY

PekoMeHaaLUmm Mo NporpaMMHbIM 1 annapaTHbIM CPpeAcTBaM OTNaAKN

1. MakeTHO-0TNagoYHasa nnata ans MUKpoKoHTponnepos K1921BKO1T 1 K1921BKO1T1
Kd//1.441461.010

2. MakeTHo-0Tnafgo4Has nnata nponssoactsa AO «CMC» 1. BopoHex

3. HTerpuposaHHas cpefa pa3paboTku CodeMaster++ nponssoactsa AO «HUNIT»
4. Kntoy ans cpepbl paspaboTkun nponssoactsa 000 «PUTOH»

5. Cbopka GCC+Eclipse
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MUKPOKOHTPO/INEPbBl 32-PA3PAAHBIE

1921BK048

pagnaLMOHHO-CTONKIMIA c60eyCTONYMBDIN
MUKPOKOHTpONEp

HoBas pa3paboTtka

OMUCAHUE:

32-pa3psaHblil pagrauroHHO-CTONKMI CO0YCTONYMBBINA MUKPOKOHTPONNEP ap-
xnTekTypbl RISC-V ans 06paboTku nHdopmaumm B ceTax SpaceWire KOCMUYECKMX
annapaToB. MUKPOKOHTpoNNep MMeeT 32-x pa3psgHoe MpoueccopHoe SApo
RISC-V ¢ kaw-namsTbio L1 - 32 KbanT, L2 - 128 KbalT ¢ 32/64-pa3psaHbiM aKce-

nepaTopomM onepaLuii ¢ nnasatolier Toukoin (FPU), o BCTPOEHHbBIM OTAaAHMKOM,
nofaepKMBatoLLIMM 8 annapaTHbIX TOYeK 0CTaHOBA, CO CHETYUKOM NMPOU3BOAN-
TENbHOCTW U MaKCUManbHoOW paboyelt YacToTon He meHee 200 MIL.

MpumeHsieTca B 60pTOBbIX cucTeMax 06paboTku MHpOpMaLUn KocMuye-

CKUX annapaToB.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXVTeKTypa 1 CUcTeMa KOMaH,
TakToBas yactoTa, My

CTopoxeBoli TaiMep

MopT BBOAA-BbIBOAA ODOLLETO Ha3HaYeHs
Kon-Bo 32-paspsigHbix TaiiMepos

Kon-Bo KaHanos SpaceWire

Kon-Bo KoHTponnepos nHTepdelica MM
ViHTepdelics

HanpshxeHne nuTaHnsa NOpToB BBOAA-BbIBOAA
HanpspxkeHve nutanmsa agpa

[nanasoH paboyvx TemnepaTtyp,’C

Tun kopnyca

0603HaveHne TY

MapamMeTpbl CMEeLCTONKOCTH

RISC-V

200

C BHELIHMM CUTHANOM A1t KOHTPOS
3aBUCaHNI

16 61T

3

8

2

UART-2, SPI-2, 12C-2, CAN-1
338

10B

-60 ++125

MK 8302.675-1

AEHB.431290.762TY

TMN1-TN3,7.16, 7.UT - 4YC;
7.K1,7.K4,7.K7 - 1K;

7.K11 (7.K12) - 60 MaBecm2/Mr (o
KaTacTpoduryeckMm oTkasam 1 T3), 15
M3B-cm2/mr (no achekTam cboes)
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

MMU ¢ TLB pa3mepHOCTbIO He MeHee
128 3anucelt

NHTepdelic JTAG B COOTBETCTBUIN C
IEEE-1149.1 c g4elikamu rpaHUYHOro
CKaHNPOBaHWS, @ TaKXKe NMOAAEPIKKON
noaxntodaemoro K IDE otnagymka

KoHTponnep craTuyeckoin
CVYHXPOHHOW NaMATK C WKPUHOW
WWHbI AAHHbIX 72 6uTa (64 + 8 buT
ECC) 1 WwrpuHOW WiHbI agpeca — 20
ouT

KoHTponnep cratu4eckon
ACMHXPOHHOMN NaMATU C WMPUHON
WWHbI aHHbIX 40 6UT (32 + 8 6uTt ECC)
U WWMPVHON WWHBI agpeca — 24 buTa
nCS-6

KoHTponnep namsTy ¢ NogaepKKom

NAND Flash ¢ wupnHom wuHsl
JaHHbIX He MeHee 8 6uT (4 CS) ¢
annapaTHbIM BI04HbIM KOAEKOM,
KOPPEKTVPYHOLLMM OLLMOKN

BcTpoeHHas cratnyeckas namsaTb
3awmeHa KogomM XeMMUHra

32-KaHanbHbIN KOHTPONEP
npsAMoro foctyna Kk namatu (DMA),
obcnyxmBatowmin UART, 12C, SPI n
BbINOMHAOLLMI NEPECHINKIA NaMSTh-
namaTb

KoHTponnep SpaceWire ¢ 8 kaHanamu
BCTPOEHHOrO KOMMyTaTopa
nHTepdelica SpaceWire, a Takxe ¢

1 BbICOKOCKOPOCTHbIM KaHanoM co
BCTPOEHHbIM DMA ons nogKntoyeHns
K CPU

2 KoHTponnepa nHTepdeinca MM no
FOCT P 52070-2003 obecneymBatoLLyx
paboty B pexumax QY, MU v KL co
BCTPOeHHbIM DMA

COEPbI MTPUMEHEHUA:




MAPWPYTWNI3ATOPbI

1921BKO038

pPagnaLMOHHO-CTOMKUIA MapLIPyTU3aTOp CETH
SpaceWire

OTINMUTENbHbIE OMMNCAHMUE:
OCOBEHHOCTMU:
MuKpocxema npeacTaBnseT coboi BbICOKOCKOPOCTHOW MaplwpyTu3atop 6opTo-
« MapwpyTu3aTop obecnevmsaer BoWi ceTu SpaceWire ctaHaapTa ECSS E ST 50 12C Rev.1. Kaxabli nopT MapLpy-
BbINOHEHNE (YHKUMI CETEBOTO TH3aTopa NOAAEPKMUBAET CeaytoLMe paclivpeHHble QYHKLUWM B AOMOHEHNEe K

KOMMYyTaTOpa COMMacHo
craHpapty ECSS E ST 50 12C Rev.1

MapuipyTr3aTop obecneynsaeT
NOLAEPKKY NMYTEBON 1
NOTMYECKOV afipecaunm,

VIMEET BO3MOXHOCTb yaaneHus
NIOFVYECKNIX apecoB

MuKpocxema obecneyvBaeT
(hopMMPOBaHYe anmnapaTHoOro
CWrHana npepbiBaHNs Ha
BHELHWI BbIBOA,

MuKpocxema obecneyvBaeT
NOALEPXHKY NMPOoTOKOoa RMAP
cornacHo ECSS E ST 50 52C ans
3annCKU 1 YTEHNS BCEX PETMCTPOB
YMPaBAEeHNS, CTaTUCTUKN U T. 4.

MuKpocxema obecneyvBaeT
pacnpocTpaHeHe METOK
BpemeHu (time codes) u
npepbiBaHuii (distributed inter-
rupts)

BHYTpeHHMI KOHPUIYPaLMOHHBIA
nopt

COEPbI MPUMEHEHUNA:

@ &

CTaHAAPTHbLIM:

« 0becneynBaeT hUNBTPaLMIO NAKeTOB NO aapecaM HasHaueHu s,

« 0becneunBaeT HUALTPALIMIO MAKETOB MO ASIMHE NaKeTa;

« 0becneynBaeT orpaHnyeHne NoToka AaHHbIX Mo CpefHen CKopoCTy;
« obecrneynBaeT orpaHuyeHie NoToKa aHHbIX MO BPEMEeHM COrMacHO 3aKnafbl-

BaeMOMYy pacnucaHuio;

« 0becneunBaeT 0bHapyKeHue «3aBUCLIVX» COEAUHEHNI,

+ obecneynBaeT cbop CTaTUCTUKM U (DOPMUPOBAHME NPEPbIBaHMI.

MpumeHseTcsa B 60pToBbIX ceTsAX SpaceWire.

TEXHUYECKUE XAPAKTEPUCTUKN:

Konn4ecTso BHeLHUX MOPTOB
MapLipyT13aTopa

TakToBas 4YactoTa

CkopocTb 0bMeHa Mo nopTam

BydepHas namMsTb NnpremMHmKka nopTa Space-
Wire

ByepHas namsaTh NepefaTyvKka nopra
SpaceWire

MopTol

HanpsxeHve NTaHKsa NOPTOB BBOAA-BbIBOAA
HanpsikeHne nutaHus agpa

[nanasoH paboynx Temnepatyp,’C

Tun kopnyca

0Obo3HayeHne TY

31
200 MI'y
oT 10 Méut/c go 200 MeuT/c;

1 Kbant

1 Kbant
SPI,12C, JTAG
338

1,0B

-60 = +125

MK 8316.400-3

AEHB.431290.761TY

TN1-TM3,7.16,7.17 - 4YC,
7.K1, 7.K4, 7.K7 - 1K;

MapameTpbl CMeLCToNKOCTH 7.K11 (7.K12) - 60 M3BecM2/mr (no
KaTacTpoduyeckum oTkaszam 1 T3), 15
M3B-cm2/mr (no achdekTam cboes)
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YC/IOBHbIE OBO3HAYEHUSA

CnicTeMbl Nnpuema, nepefasn
1 06paboTKn nHbopmaLmm
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ABTOMaTU3NPOBAHHOE
ynpasneHue
3NEKTPONPUBOLOM

CWHTe3 1 pacnosHasaHue
peun

Cncrema KOAMPOBaHHOM
CBSA3M

BbICOKOCKOPOCTHbIE
BbIYNCANTENbHBIE CETH

Oucnnen n LCD-nanenu

TeﬂeKOMMyHI/IKaLI,l/IOHHaﬂ
TEXHMKa

MopTaTuBHas HoCKMas
annapatypa
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Mopewmbl

KoMMmyTauroHHoe
obopynoBaHue 1 cea3b

CI'IyTHI/IKOBbIe CNCTEMDI

MoBbILlIEeHHAs CTOVKOCTb
K paguaumn

3aps/Hble yCTPOCTBa

Annapatypa
BOCMpPOM3BeAeHUS
1 CUHTE3a 3BYKa

Bnokn nuTanus
[oBbIWEHHAas CTOMKOCTb
K BO3MENCTBYIOWIMM

hakTopam

CpencTsa HabnoaeHus,
He3onacHoOCTK

ULWOPO-AHA/IOIOBDbIE

N UHTEP®ENCHDbIE UMC,
I'IPEOEPA3OBATEI'II/I
HAMNPAXEHUA




AOPOXHASA KAPTA AOPOXHASA KAPTA

UNDPPO-AHANOTOBBIE MW UHTEP®EWCHBIE MMC UNOPO-AHANOTOBBIE MW UHTEP®EWCHBIE MMC
1273HA03A4
2 Mry,
BbIXOf, MO TOKY
nocnepoBaTeNbHbIN
K5203MK014 uHTepdeiic
96 kI'y,
8 kKaHanos
c gud. BbIX.

Obo3HaueHne
YacToTa

0Obo3HaveHe
YacrtoTa
. CneucTorikune
. CnevucTorikme
16 6uT
14 6MT 24 6MT 12 6MT 14 6MT 65|CT:;IJ-06Ae21ZIw-I;u.me np:)légu?ol:lu-[le 24 GMT
ALTM/LIAT AU LIAM ayavo LAN
. cepuiiHble Usgenus I:' nepcrneKTUBHbIE U3aenns . cepuiiHble nsgenus I:' nepcnexkTrBHbIE N3[enns

42 43



OT/IMNMUTENIbHbIE

OCOBEHHOCTMN:

+ OgHonongpHoe nuTaHue 3,3 B

« LIndpoBbie BbIXOAbI COBMECTVMBI
C HU3KOBOJIBTHBIM YpOBHEM T T/1

(LVTTL)

« CUrHan oTKNtoYeHns

NPUEMHUKOB

» MowHoCTb paccerBaHng 60 MBT

Ha KkaHan npw 200 My

« MakcManbHbIl

anddepeHumanbHbI mopor

100 mB

COEPbI MPUMEHEHUA:

MWHTEPD®EWMCHBIE NMC

K5537BB025

npueMHuK ¢ LVDS-nHTepdencom

ONMUCAHUE:

4-KaHanbHbIN NpuemHuKk LYDS-curHana co ckopocTbio nepefadu 1o 400 MouT/c
v noafepxkon ctaHpapta nHTepdelica ANSI/TIA/EIA-644. MKkpocxeMa COaep uT
MCTOYHMK ONOpHOro HanpshkeHus (MOH), YeTbipe npremMHuka arddepeHLumant-
HbIX CMTHANOB U NIOTVKY paspeleHnd. MoxeT npumeHaTscs 404 opraHmsaumn
BbICOKOCKOPOCTHOTO MEXMO[Y/IbHOTO WA MEXKOPMNYCHOro obMeHa [aHHbI-
MW, MUHUMMW33UMIM KONMYECTBa NMHWIA 3a CHET NepeBoa U3 HU3KOCKOPOCTHOW
napannenbHON B BBICOKOCKOPOCTHYO NocnefoBaTenbHyto nepegady no LVDS.

MpumeHseTca ansa opraHusauum o6mMeHa gaHHbIMM B P3A no BbICOKOCKO-
pocTHomy LVDS uHTtepdeiicy.

TEXHUYECKUE XAPAKTEPUCTUKMN:

CKopocTb nepepayv, Méut/c [0 400

TunoBas 3agepXxKa pacnpocTpaHeHus, HC 2,1

CraHpapT vHTepdelca ANSI/TIA/EIA-644
HanpspkeHve nutanus, B 3,3+0,3

[nanasoH paboyunx Temnepatyp, °C -60 ++125

Tun Kopnyca 5130.16-AH3
0O60o3HaueHne TY ANKB.431230.277TY

MHTEP®EWMCHBIE NMC

K5537BB015

nepegaTyuk c LVDS-uHTepdericom

ONMUCAHUE:

4-kaHanbHbIN NepeaaTyvik LVDS-cuMrHana co ckopocTeio nepeaayn ao 400 MouT/c
1 NOAAEPKKON cTaHaapTa nHTepdeiica ANSI/TIA/EIA-644. Mukpocxema cogep-
HUT UCTOYHMK OMopHOro Hanpshkerus (MOH), yeTbipe nepepatynka audde-
PEHLMANBHBIX CUTHAN0B 1 IOTUKY pa3pelleHns. MoXeT NpuMeHaTsCd ana op-
raHV3aLUmmn BbICOKOCKOPOCTHOMO MEXMOYbHOTO UAN MEXKOPMNYCHOTO 0bMeHa
[aHHBIMW, MUHVMU3ALMM KONMYECTBA IMHWIA 3a CHET NepeBoda U3 HU3KOCKO-
POCTHOV napannenbHON B BbICOKOCKOPOCTHYKO MOCNEA0BATENbHYIO Nepeaady
no LVDS.

MpumeHsieTca ang opraHusauum ob6MeHa gaHHbIMU B POA nNo BbICOKOCKO-
pocTHoMy LVDS uHtepdeiicy.

TEXHUYECKUE XAPAKTEPUCTUKMN:

CkopocTb nepegayu, MéuT/c 10400

TunoBas 3agepKKa pacnpoCTpaHeHUs, HC 1,7

CraHgapT uHTepdelica ANSI/TIA/EIA-644
HanpsikeHne nutaHus, B 3,3+0,3
[vana3oH paboymx Temnepatyp, °C -60 + +125

Tun kopnyca 5130.16-AH3

0Obo3HayeHne TY AKB.431230.276TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

» OgHonongapHoe nuTaHve 3,3 B

+ LIndpoBsble BXOA4bl COBMECTHMbI
C HU3KOBOJIBTHbIM YpOBHEM T T/1
(LVTTL)

« CUrHan OTKNtYEeHNS
nepefaTynMKoB

» MoLwHOCTL paccensaHua 25 MBT
Ha KkaHan npu 200 My

« HU3KOBOBTHbI
anddepeHuManbHbIvi CUrHan
C TUMOBBIM BbIXOAHbBIM
HanpsxeHrem 350 MB
npn Harpy3ke 100 Om

COEPbI MTPUMEHEHUA:




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

» Perynunpyemoe BbixogHoe
Hanps»eHne ot 1,2 o 37 B

+ DUKCMPOBAHHAA YacToTa
npeobpaszoBaHums 260 Kl

« BCTpoeHHbIN C1noBoi
OMOMM-TpaH3ncTop

« ObpaTHas CBsA3b
MO HaMPSHKEHNIO

 TemnepatypHas 3awmTa

o 3aLl_Ll/lTa OT NMpeBblleHnd
BbIXOAHOIO TOKa

COEPbI MPUMEHEHUA:

MPEOBPA3OBATENWN HATIPAXEHMNA

1273MNMHI1T1

DC/DC npeobpa3oBaTenb HanpshXeHus

ONMUCAHUE:

Mukpocxema 1273MHITL = 3TO MMMYAbCHBIA ACUHXPOHHbBIN NOHKAIOWMIA
DC/DC npeobpazoBaTefib HanpskeHs C BbIXOAHbIM TOKOM Harpy3ku Ao 1 A.

MUKpOCXeMa COePXUT BHYTPEHHMNI NCTOYHVIK ONOPHOTO HaMPSHKEHUs, YCUK-
TeNb CUrHana oWmrbKK, reHepaTop NuMnoobpasHoro curHana, LWMM-komnapatop,
ApaiiBep ynpasneHus BCTPOEHHbIM CUIOBbIM TPAH3MCTOPOM, CTabun3aTop Ha-
NPSHKEHMS NUTAHNS BHYTPEHHUX ONOKOB, BOK BKIKOYEHWS/BBIKMIOYEH NS, KOTO-
PbIVi NEePEBOANT MVKPOCXEMY B PEXIVIM OXMAGHNS.

MpumeHsieTcs BO BTOPUYHbIX UCTOYHMKAX MUTaHUSA, npeobpasoBaTensix
HanpsXeHusl, UHTErpUPOBaAHHbIX HEMOCPEACTBEHHO Ha niaTax o6opypo-
BaHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

AvnanasoH BxoaHoro Hanpsxxerus (U, ), B oT 8 10 40
[lnanasoH BbIXOQHOrO HanpsKeHus, B oT 1,2 0o Kx Uy
MakcumanbHbIv koadhdurumeHT 3anonHenus (K), % 95

TOYHOCTb BbIXOLHOrO HanpsxeHus, % 2

HactoTa BHyTpeHHero reHepatopa, Ky, 260

COﬂpOTI/I B/1Ie€HME CMI0BOIO TpaH3nUCTOPa

B OTKPbLITOM COCTOAHMM, MOM 250

BbIXOHOW TOK Harpysku, A ool

[vanasoH paboymx Temnepatyp, °C -60 ++105

Tun kopnyca 401.14-5M
O6o3HaveHne TY AESAP.431320.667TY

MPEOBPA3OBATENN HATIPAXEHMNA

1273MNMH1BT1

DC/DC npeobpa3oBaTenb HanNpsHXeHuns

ONMUCAHUE:

Mukpocxema 1273MH1IBT1 - 3TO MMMYAbCHBIA ACMHXPOHHbIA MOHVIKAIOW I
DC/DC npeobpazoBaTenb HanpshKeH s C BbIXOAHbIM TOKOM Harpy3ku go 2 A.

MUKpOCXeMa COePXUT BHYTPEHHUI MCTOYHMK OMOPHOTO HAMNPSHKEH NS, YCU-
Te/b CUrHana oWmnbKK, reHepaTop NunoobpasHoro curHana, LWM-komnapatop,
[paiiBep ynpaBfeHVs BCTPOEHHbIM CUNOBbLIM TPaH3UCTOPOM, CTabunv3atop
HanpsHkeHUs NUTaHWs BHYTPEHHMX BI0KOB, BNIOK BKIOYEHMS/BbIKIOYEHMS,
KOTOPbIV NePeBOANT MUKPOCXEMY B PEXIMM OXKUAAHNS.

MpumeHsieTcs BO BTOPUYHbIX UCTOYHMKAX NMUTaHUA, npeo6pasoBaTensx
HanpsHKeHUs, UTHTErpUPOBaAHHbIX HENOCPEeACTBEHHO Ha naaTtax o6opypo-
BaHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

[nanasoH BxoaHoro Hanpsherus (U, ), B ot 8p030
[lnana3oH BbIXOAHOTO HanpskeHns, B ot 1,2 0o Kx UN
MakcrManbHbIi ko3hduLmMeHT 3anonHeHus (K), % 95

TOYHOCTb BbIXOAHOTO HaNpshxeHns, % 3

HacToTa BHYTpeHHero reHepaTopa, Kl 260

ConpoTuBNEHNE CNOBOTO TPaH3KCTOPa

B OTKPbITOM COCTOAHMMU, MOM 20
BbIXOAHOM TOK Harpysku, A 02
[nana3oH paboyvx Temnepatyp, °C -60 ++105
Tvn kopnyca 401.14-5M

060o3HaveHne TY AEAP.431320.667TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

« Perynunpyemoe BbixogHoe
HanpsxeHne ot 1,2 1o 27 B

» DUKCMPOBAHHAA YacToTa
npeobpasoBaHus 260 KL

+ BcTpoeHHbIN C1noBoi
OMOM-tpaH3ncTop

« ObpaTHas CBsA3b
MO HAMPSHKEHIO

 TemnepatypHas 3awmTa

0 3aLLI,lATa OT NpeBbllWeHns
BbIXOAHOIO TOKa

COEPbI MTPUMEHEHUA:




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« [porpamMmmupyemas 4actoTa
npeobpa3oBaHus

« [Iporpammupyemblie
KO3 DUUMEHTBI yCUNEHNMS

« BHYTPEeHHUI UCTOYHUK
OMOPHOrO HaNPSHKEH NS

« [locnegoBaTenbHbIV NOPT

« [IporpamMmypyemas noaoca
NPOMNYCKaHWS

« [InddepeHumanbHble BXoabl/
BbIXOAbI

« HecumMeTpryHble Bxofbl/
BbIXOAbI

COEPbI MPUMEHEHUA:

AHANOTOBbLIN WHTEP®ENC

1273N01T

14-pa3papHblii ayAnNOKOaEeK

ONMUCAHUE:

MuKpocxema Cofep 1T BXOAHON NONOCOBOW MUALTP Ha NepeKioYaeMblX KOH-
aeHcaTopax, 14-paspsaaHsivi AL, 14-pa3psiarbiin LAI, BeixogHoi ®HY Ha nepe-
KNto4YaeMblx KOHAeHcaTopax C KOMMeHcalWen sinx/x, NocnefoBaTebHbIiA MopT
N5 yNpaBaeHnsa 1 nepefayn gaHHbIx.

[leBSTb perMcTpoB ynpasneHns No3BoNSIOT 3afaBaTb HacTOTy Npeobpa3oBaHus,
KOIMMUUMEHT YCUNEHUS BXOAHBIX U BBIXOAHbBIX YCUAUTENEN, KOHDUIYPPOBaTh
paboTy aHanoroBbix 6/10KOB, UMMPOBO YaCTH 1 NOCeA0BaTENbHOMO NopTa.

MpumeHsieTcs B CUCTEMAX CUHTeE3a M pacrno3HaBaHUA peyu, cucTemax
KOAMPOBaHHOW CBSI3U, B CpeAcTBax c6opa U perucTpayum gaHHbIX.

TEXHUYECKUE XAPAKTEPUCTUKN:

Pa3psigHocTb AU, 61T 14

PaspsigHocTb LAM, 61T 14

MakcrmanbHas YactoTa npeobpa3oBaHus, KIy 43,2

Monoca nponyckaHuns, Ky 0o 10,8
OTHoLWeHMe curHan/vckaxenus AL, ob 64

OTHoLLeHMe curHan/vickaxenns LIAT, nb 64

HanpshkeHne nutaHuns, B 5,0+0,5

[vana3oH pabounx Temnepatyp, °C -60 + +85

Tun Kopnyca 4119.28-3
O6o3HaveHne TY AEHB.431320.666TY

AHANNIOTOBbBIN NHTEP®ENC

wanins K5203MKO014

24-pa3psfHbIM ayaMoKoaeK

ONMUCAHUE:

MuKpocxema npefcTaBnseT coboi OfHOKPUCTANbHBIN ayAVOKOAEeK, Cofepxa-
WKW YeTbipe curMa-gensta (X-A) aHanoroBo-UMdpoBbIX NMpeobpasoBaTens c
avddepeHUmansHbIMU BxogaMn U BoceMb curMa-gensra (2-A) undpo-aHanoro-
BbIX NpeobpazoBaTteneli ¢ AuddepeHumanbHbiMy BbIxogaMu. MruKpocxema nve-
eT B CBOEM COCTaBe KOHMMIypaLnoHHbI SPI nopT.

MpumeHsieTcs B NpeLU3UOHHbBIX CUCTEMaX 06paboTKM ayauo CUrHanoB, Cu-
cTemMax pacrno3HaBaHus peuwm, IP-tenedoHun, cuctemax uudpoBol cBA3m
ur.a.

TEXHUYECKUE XAPAKTEPUCTUKN:

PaspsigHocTb ALM, LIATT, 61T 24
Nunnamuyeckuii aranaso LAM (DNR), o6 90
ObLme rapMOHUYECKME NCKAXKEH S NtoC WwyM LIAM 70
(THD+N), ab
YacToTa anckpeTusaumm, Ky, oT 81096
Pa3max g depeHLManbHOro BEIXOAHOMO HaMpPshkeH s
4,96

LIAM, B

aHaNoroBou YacTu 3,3+0,3
HanpspkeHuve nutanus, B

undpoBoit Yactn 3,3+0,3
[nana3oH paboymx Temnepatyp, °C -60 + +85
Tun Kopnyca MK 4203.64-1

O60o3HaveHne TY AOBK.431110.411TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

« TaKTMpPOBaHKWe OCYLLEeCTBAAETCA
OT BCTPOEHHO cucTembl PAMY
NNV BHELIHErO NCTOYHMKA

* YNpaBneHmne ocyLecTBageTcs
Yyepes SPI nopt

« lorapudmmyeckas perynmposKa
FPOMKOCTU C chyHKLMEN nnas-
HOrO MOBbILWEHWS CUrHana o
3afaHHOr0 3HaYeHMs

« [lporpaMmMHoe BbIKOYEH e 3BY-
Ka C OTCYTCTBMEM LLIENYKOB

« [IporpaMMHoe BK/IKYEHVE PEXN-
Ma MOHKEHHOrO S3HEPronoTpe-
oneHns

- [NofpepxKa pexrMoB C Bblpas-
HWBAHWEM [LaHHbIX MO 1EBOMY
1 NPaBOMY Kpato (pexum 12S,
pexum TDM)

« InddepeHumanbHble BXoAbI 1
BbIXO/bI.




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

+ BbIXOHOW TOK MOMHOW WKasbl,
perynupyemsiii ot 2 4o 20 MA

« BHYTPEHHWIN NCTOYHMK
OMOPHOTO HaMPSHKEHMS

« [oTpebnsemas MOLHOCTb:
170 MBTnpn 5B

« PEXIUM MNOHVKEHHOTO
notpebneHus: 25 MBT npu 5 B

COEPbI MPUMEHEHUSA:

®2@®O

UNO®PPO-AHANOTOBBLIE NMPEOBPA3OBATE/N

1273NA4T

6bICTPOAENCTBYOWNIA OAHOKaHaNbHbIN LIAT

ONMUCAHUE:

14-pa3psaaHblii uMhpo-aHanoroBeidi NpecbpasoBaTenb COAEPKUT Napanneb-
HbIl MHTepderc AaHHbIX, BCTPOEHHbIA WCTOYHWMK OMOPHOMO HamnpsiKeHus
n avddepeHuranbHblii TOKOBBIV BbIXOA. BbIXOAHOW TOK MOMHOW WKasbl
MOXET perynnpoBaThcst 0T 2 0 20 MA. TOKOBbIV BbIXO, MOXET MCMO/b30BATHCH
B HECUMMETPUYHOM UK arddepeHLmanbHOM BKIKYEHUN,

MpumeHseTca B OAHOKAHa/IbHOM U MY/IbTUKAHAJ/IbHOM NepegalolLemM KoM-
MYHUKaLMOHHOM 060pyA0BaHMU, UCNONb3YIoLeM LU poByIo MOaYyNALMUIO,
B TOM umncsie B 6ecnpoBoAHbIX Nepeganolmnx cucteMax 6a3oBbiX CTaHUUM
COTOBOM CBSI3U, KabeNlbHbIX NepegaTuYnKax, MogemMax u gpyroi annaparype.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psigHOCTb, 6UT 14

MakcvMansHas YactoTa obHOBNEHNS

BbIXOZHbIX AaHHbIX, MY 125
[lHam1yecknin inana3oH, CBOOOAHbIN 3

oT nomex (SFDR), ob

Obuyne rapmoHmyeckme uckaxerus (THD), nb -72
[nddepeHuyanbHas HeanHenHocTs (DNL), MP +4,5
ViHTerpansHas HenvHeHocTs (INL), MP +6,5

HanpsikeHne nutaHus, B 5+0,5/3+0,3
[vana3oH pabounx Temnepatyp, °C -60 ++85

Tun Kopnyca 4119.28-1
06o3HaveHne TY AESIP.431320.508TY

UNDPPO-AHA/NNOTOBBLIE NMPEOBPA3OBATE/TN

1273MNA5Y

6bICTPOAENCTBYOWNIA OAHOKaHaNbHbIN LIAT

ONMUCAHUE:

14-pa3psaaHblii UMbpo-aHanoroBelidi NpeobpasoBaTeb COAEPKUT Mapanneb-
HbIN MHTepdelic AaHHbIX, UMDPOBOI MHTEPNOAUPYIOWMIA DUNBTP, BHYTPEHHMI
YMHOXUTENb 4acToTbl ¢ DAY, BCTPOEHHbIM MCTOYHUK ONMOPHOrO HanpshKeHs
n ancddepeHUmnantHbIi TOKOBbIN BbIXO[,. BbIXOAHOM TOK NOMHON WKabl MOXeT
perynupoBatbes oT 2 Ao 20 MA. TOKOBbIV BbIXOZ MOXeET MCMOMb30BaTbCs B He-
CUMMETPUYHOM 1N anuddepeHLmanbHOM BRAIOYEH NN

MpumeHseTca B O4HOKAHA/IbHOM U MY/IbTUKAHA/IbHOM NepepaoLLemM KOM-
MYHUKaLUOHHOM 060pya0BaHUU, UCNO/Ib3YIOLLEM Lncd poByIo MogynaLuio,
B TOM yucsie B 6ecnpoBofgHbIX Nepegarolmx cuctemMax 6a3oBbiX CTaHLUI
COTOBOM CBSA3U, KabebHbIX NepegaTyuKax, MoAgeMax u apyroi annaparype.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psgHocTb, 61T 14

MakcumansHas 4acToTa 06HOBNEH NS

BXOZHbIX AaHHbIX, ML 160
MakcrmanbHas YacToTa 06HOBNEHWS

400
BbIXOAHbIX AaHHbIX, Ml
[NHaMMYeCKNIA iManasoH, CBODOAHbIN 65
oT nomex (SFDR), ab
ObLme rapMoHmyeckme nckaxexus (THD), nb -70
OnddeperuranbHas HennHerHocTs (DNL), MP +4,0
MHTerpanbHas HenmHenHocTs (INL), MP +7,0
HanpsokeHve nutanus, B 30,2
[nana3oH paboyumx TemnepaTtyp, °C -60 + +85
Tun Kopnyca H16.48-1B

0603HaveHne TY AEAP.431320.676TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

+ BbIXOHOW TOK MNOMHOW WKanbl,
perynupyemsiii oT 2 4o 20 MA

« BHYTPEHHW NCTOYHNK
OMOPHOTO HaMPSHKEHMS

 IHTepnonaumns 2x
 Cucrema GATMY

« [oTpebnsemas MOWHOCTb:
300 MBT npn 3,5B

* PEXXMM NOHVIKEHHOrO
notpebneHus: 15 MBT npu 3,3 B

COEPbI MPUMEHEHUA:

®2@®O




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

+ BbIXOHOW TOK MOMHOW WKasbl,
perynupyemsiii ot 2 4o 20 MA

« BHYTPEHHWN NCTOYHMK
OMOPHOTO HaMPSHKEHMS

« Cnuctema GAIMY
» MynsTrnnexkcupyemsle BXOAbI

« MoTpebnsemas MOWHOCTb:
185 MBT npn 3,6 B

* PeXX1M NOHWMXEHHOro
notpebneHus: 15 MBT npm 3,3 B

COEPbI MPUMEHEHUSA:

®2@®O

UNO®PPO-AHANOTOBBLIE NMPEOBPA3OBATE/N

1273MNA6Y

6bicTpogencTeytowmnin LIAM

ONMUCAHUE:

14-pa3psaHblil UMdPo-aHanoroBbli Npeobpa3oBaTels COAEPKUT ABa My/bTU-
nneKcUpyemblx NapaniensHbix MHTepdenca aaHHbIX, BHYTPEHHUI YMHOXUTENb
4acToThl ¢ DAMY, BCTPOEHHbIN UCTOYHMK OMOPHOTO HanpshxeHns u auddepeH-
UManbHbIi TOKOBbIV BbIXOA. BbIXOAHOW TOK MOMHON WKaNbl MOXET perynmpo-
BaTbCA OT 2 00 20 MA. BO3MOXHO MCMOMb30BaHWE BbIXO[4a B HECMMMETPUYHOM
nnn auddepeHunanbHOM BKIIOYEHNN,

MpumeHseTca B OAHOKAHa/IbHOM U MY/IbTUKAHAJ/IbHOM NepegalolLemM KoM-
MYHUKaLMOHHOM 060pyA0BaHMU, UCNONb3YIoLeM LU poByIo MOaYyNALMUIO,
B TOM umncsie B 6ecnpoBoAHbIX Nepeganolmnx cucteMax 6a3oBbiX CTaHUUM
COTOBOM CBSI3U, KabeNlbHbIX NepegaTuYnKax, MogemMax u gpyroi annaparype.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psigHOCTb, 6UT 14

MakcvMansHas YactoTa obHOBNEHNS

BXOAHbIX AaHHbIX, My 150
MakcrmanbHas 4actoTa 0OHOBIEHNS

300
BbIXOAHbIX AaHHbIX, MI'L
[NHaMUYECKINiA AManasoH, 60
cBObOAHbBIN OT nomex (SFDR), b
Obuyne rapmoHuyeckme uckaxexus (THD), nb -70
OnddepeHumansHas HennHenHocTs (DNL), MP +3,0
ViHTerpansbHas HenvHenHocTb (INL), MP 45,0
HanpsikeHne nutaHus, B 3+0,3
[nana3oH paboymx Temnepatyp, °C -60 + +85
Tun Kopnyca H16.48-1B

0b603HayeHne TY AEAP.431320.676TY

UNDPPO-AHA/NNOTOBBLIE NMPEOBPA3OBATE/TN

1273NATT

6bICTPOAENCTBYOWNIA OAHOKaHaNbHbIN LIAT

ONMUCAHUE:

14-pazpsagHbiii Udpo-aHanoroBblin NpeobpasoBaTenb COAEPXMT napaniens-
HbI MHTEpPdENC AaHHbIX, BCTPOEHHbIA MCTOYHMUK OMOPHOrO HaNpPsHKEeHUS
n ancddepeHUmnantHbIi TOKOBbIN BbIXO[,. BbIXOAHOM TOK NOMHON WKabl MOXeT
perynupoBatbes oT 2 Ao 20 MA. TOKOBbIV BbIXOZ MOXeET MCMOMb30BaTbCs B He-
CUMMETPUYHOM 1N AruddepeHLMansHOM BKIIOYEHN.

MpumeHseTca B O4HOKAHA/IbHOM U MY/IbTUKAHA/IbHOM NepepaoLLemM KOM-
MYHUKaLUOHHOM 060pya0BaHUU, UCNO/Ib3YIOLLEM Lncd poByIo MogynaLuio,
B TOM yucsie B 6ecnpoBofgHbIX Nepegarolmx cuctemMax 6a3oBbiX CTaHLUI
COTOBOM CBSA3U, KabebHbIX NepegaTyuKax, MoAgeMax u apyroi annaparype.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psgHocTb, 61T 14

MakcumansHas 4acToTa 06HOBNEH NS

BbIXOAHbIX AaHHbIX, ML 210
LLMHameeEKMM [ManasoH, o4

cBOBOAHbIN OT nomex (SFDR), ob

Ob6uime rapMoHmyeckme nckaxexuns (THD), nb 77
AnddeperumanbHas HennHernHocTs (DNL), MP +3,0
MHTerpanbHas HenmHenHocTs (INL), MP +5,0

HanpspkeHuve nutanus, B 3+0,3

[nana3oH paboyumx TemnepaTyp, °C -60 + +85

Tun Kopnyca 4119.28-1
0O603HaveHne TY AEAP.431320.677TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

+ BbIXOHOW TOK MNOMHOW WKanbl,
perynupyemsiii oT 2 4o 20 MA

« BHYTPEHHW NCTOYHNK
OMOPHOTO HaMPSHKEHMS

« [oTpebnsemas MOLHOCTb:
160 MBT npn 3,6 B

« PEXMM NOHMKEHHOTO
notpebneHus: 15 MBT npu 3,3 B

COEPbI MPUMEHEHUA:

®2@®O




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

+ BbIXOHOW TOK MOMHOW WKasbl,
perynupyemsiii ot 2 4o 20 MA

« BHYTPEHHWIN NCTOYHMK
OMOPHOTO HaMPSHKEHMS

« YMHOXWTENb TAKTOBOW YaCTOTbl
Cc QAT x1, x2, x4, x8

s IHTepnongaung 2x, 4x, 8x

« [1Ba peXx1Ma NOHVIKEHHOIO
noTpebneHns

« LIndpoBble KBappaTypHble
MOAYNASTOPSI

« [opT ynpasneHus SPI

COEPbI MPUMEHEHUA:

® ®

&

UNO®PPO-AHANOTOBBLIE NMPEOBPA3OBATE/N

1273NA12T

6bICTPOAENCTBY WM ABYXKAHaNbHbIM LLAT
MOBbILWEHHOW CNELCTONKOCTM

ONMUCAHUE:

12-pa3psgHblii UMdpo-aHanoroBblii NpeobpasoBaTenb Ha WCTOYHMKAX TOKa
COLEPKNT MoCnefoBaTeNbHbIA NOPT ynpasneHus SPI, BCTPOEHHbI MCTOYHMK
OMOPHOMO HaMpsHKEHNS, YMHOXUTENb TakTOBOM 4YacToTbl ¢ PAMY 1 TOKOBbIN
BbIX0f,. Kaxabiin kaHan LIATT BkntoYaeT B cebsi napannenbHblii HTepdeinc BXOAHbIX
AaHHbIX, UMbpoBble MHTepnonvpyowme hunsTpsl, L1dPOBON KBaapaTypHbIN
MOAYNSTOP W Mapy KOMMJeMeHTapHbIX TOKOBbLIX BbIXOAOB. MUKpocxema nMeet
[Ba PeXVMa NOHWKEHHOTO MOTPEBNEHNS MOLLHOCTH.

MpumeHseTcs B 0QHOKaHANIbHOM U MY/IbTUKAHANIbHOM NepepgaloLLeM KoM-
MYHUKaLUOHHOM 060PyA0BaHUM, UCNIONb3YIOLWEM LUdPOBYIO MOAYNALMUIO,
B TOM yucne B 6ecnpoBogHbIX NepeAaloLmxX cucTeMax CnyTHUKOBbIX Fpyn-
NUPOBOK, CUCTEMAX CBSA3U HA 06bEKTaX C MOBbIWEHHbIM PagVaLNOHHbIM
¢oHoM, KabenbHbIX NepeaaTynKax, 06/1afaloLWMX NOBbILLEHHON CTOMKO-
CTbIO K CMeLBO3[eNCTBUSAM.

TEXHUYECKUE XAPAKTEPUCTUKN:

Pa3psaHOCTb, 6UT 12
MakcvManbHas 4acToTa 0OHOBAEHNS BXOAHbIX AaHHbIX, MIL, 160
MakcvManbHas 4acToTa OBHOBMEHNS BbIXOAHbIX AaHHbIX, ML, 550
OTHoweHwme curHan/wym (SNR), nb 68
[IMHaMn4ecKnin aivanasoH, cBoboaHbIl oT nomex (SFDR), ab 80
Obuyne rapmoHmyeckme nckaxerus (THD), ob -71
OvddepeHumnanbHas HearHelHocTs (DNL), MP £33
ViHTerpansbHas HenvHelHocTb (INL), MP +6,5

aHaNoroBoM Yyactu 3+0,3
HanpsikeHne
nuTaHus, B

UMbPOBOI YacTu 1,8+0,18
[nana3oH pabounx Temnepatyp, °C -60 + +85
Tun Kopnyca 4235.88-1
O6o3HaveHne TY AEAP.431320.907TY

UNDPPO-AHA/NNOTOBBLIE NMPEOBPA3OBATE/TN

1273MNA13T

6bICTPOAENCTBYOWNI ABYXKAaHaNbHbIN LIAT
NMOBbILWEHHOW CMeLCTONKOCTU

ONMUCAHUE:

14-pa3psaHbIi UM po-aHanoroBbii Npeobpa3oBaTesb Ha UCTOYHMKaX TOKa.

MuKpocxema cofiepKUT nocnefoBaTenbHbI NOPT ynpaBnenus SPI, BCTPOEHHbIM
NCTOYHWK ONOPHOTO HaNPsHKeHUs, YMHOXMTENb TAKTOBOW 4acToThl ¢ DAMY. Kax-
abi kaHan LA BkntoyaeT B cebst napannenbHblil MHTEPMENC BXOAHbIX AaHHbIX,
umpoBble HTepnonupytoLLme GUALTPbI, LMPPOBOIN KBaPaTypHbI MOAYNSITOP
1 Napy KOMMIEMEHTapHbIX TOKOBbIX BbIXOLOB. MYKpOCXeMa MMeeT fBa pexyimMa no-
HWKEHHOrO NOTPebAeHNs MOLLHOCTH.

MpumMeHseTcA B O[HOKAHaNbHOM U MY/bTUKaHa/IbHOM MepepalolLemM KoM-
MYHMKaLMOHHOM 060pyA0BaHUM, UCMIONb3YIOLEM LU POBYIO MOAYNALMIO,
B TOM uucsie B 6eCnpoBofHbIX NepegaloLmuxX cucTeMax CyTHUKOBbIX rpyn-
NUPOBOK, CUCTEMAX CBA3U Ha 06bEKTaX C NOBbIWEHHbIM PagUaLMOHHBIM
¢oHomMm, KabenbHbIX NepepaTyMKax, 061agaloWMUX NOBbILIEHHOW CTOWKO-
CTbIO K CeLBo3aelucTBUsM.

TEXHNWYECKUE XAPAKTEPUCTUKMN:

Pa3psgHocTb, 6UT 14
MakcrManbHas YacToTa OOHOBNEHMS BXOAHbBIX AaHHbIX, MI1] 160
MaKcrmanbHas 4acToTa OOHOBNEH NS BbIXOAHbIX AaHHbIX, MI1y 400
OTHoweHue curHan/wym (SNR), b 72
[IMHaMM4ecKnin AnanasoH, cBoboaHbIN oT nomex (SFDR), ob 84
ObLme rapMoHmyeckme nckaxenuns (THD), ob -71
OnddepeHumanbHas HeantenHocTs (DNL), MP +3,0
VIHTerpanbHas HenmHelHocTb (INL), MP +5,0

aHanoroBon Yactu 3+0,3
HanpshxeHne
nuTanus, B

UmpoBoOI HacTn 1,8+0,18
[nana3oH paboyumx Temnepatyp, °C -60 ++85
Tun Kopnyca 4235.88-1

0603HaueHne TY AEAP.431320.908TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

+ BbIXOHOW TOK MNOMHOW WKanbl,
perynupyemsiii oT 2 4o 20 MA

« BHYTPEHHW NCTOYHNK
OMOPHOTO HaMPSHKEHMS

« YMHOXWTENb TAKTOBOW YaCTOTbl
C QAT x1, x2, x4, x8

s IHTepnongauns 2x, 4x, 8x

+ [1Ba pex1Ma NOHMKEHHOIO
noTpebneHns

« LIndpoBble kKBappaTypHble
MOAYNSTOPSI

« [MopT ynpasnerHns SPI

COEPbI MTPUMEHEHUA:

®EO®




UNO®PPO-AHANOTOBBLIE NMPEOBPA3OBATE/N

1273HA015

npeun3snoHHbin LIAM ¢ 6ydepunsnpoBaHHbIM
BbIXOA,0M MO HaNpPSXXEHUO

UNDPPO-AHA/NNOTOBBLIE NMPEOBPA3OBATE/TN

1273HA025

npeun3noHHbIn LAT
C BbIXO0M MO HaMpPSHXEHUIO

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

OT/IMNMUTENIbHbIE ONMUCAHUE: ONMUCAHUE:
OCOBEHHOCTMU:

« [apaHTMpyeMas MOHOTOHHOCTb
BbIXOAHOW XapaKTEPUCTUKI

+ BcTpoeHHbiin 6ydep onopHoro
HanpsHKeHus

« Bydepur3npoBaHHbI BbIXOA

« [locnegoBaTenbHbIV NOPT
COBMECTMM CO CTaHAapTamm SPI

+ CHPOC MO BKKOYEHWIO MUTAHNS

COEPbI MPUMEHEHUA

> ®

16-pa3psaaHbii Uudpo-aHanorosbiii npeocbpasoBaTens ¢ bydepr3npoBaHHbIM
BbIXO/IOM MO HAMPSHKEHWIO 1 NOCNEeA0BaTe/IbHbIM UHTEPMEeNCoOM AaHHbIX.

BBOA [aHHbIX OCYWIECTBASETCS 4epe3 TPEeXBbIBOAHOW MNOCNEA0BaTENbHbIN
MHTepderc C 4acToToM TakTnpoBaHus 1o 30 MIy, COBMECTUMbIV CO CTaHaap-
Tamu SPI, QSPI™, MICROWIRE 1 DSP nHTepdelicoB. Mrukpocxema 1cnonb3yet
BHeWHee OMOpHOe HanpshkeHne. BCTpoeHHbIM Bydep 0nopHOro HampsKeH s
YMEeHbLIAEeT BXOAHOM TOK OT BHELWHEro ONOpHOro MCTOYHMKA.

B MUKpOCxeMe nMeeTcsd Uerb c6poca MO BKMKYEHWIO MNTaHNA, NOAOEPXKBa-
eTCA PeXNM MOHVIKEeHHOro 3Hep|’OﬂOTpe6ﬂeHVl9l C BO3MOXHOCTbHO M3MEHEeHWA
BbIXOAHOTO CONPOTUBIEHNA. BbI60p pexnMa NOHMXeHHOTo I'IOTpe6ﬂeHI/I9I OCy-
LeCTBA4eTCAa KOMaHAaMmM nocnegoBaTe/ibHOro nopTa.

MpumeHsieTcs B TOYHONM annapaType KOHTpossa (pusn4eckux napameTpos
NPOU3BOACTBEHHbIX MPOLLECCOB, NPOrpaMMMpyeMbIX UCTOYHUKAX TOKa,
HanpsXXeHUsl, Harpy3Ku, NOPTATUBHbIX CUCTEMAX U3MEPEHUS U 3apPSAJHBIX
yCTpoMcTBax 6aTapeiHbIX CUCTEM XPaHEHUS NIeKTPO3HEPrun.

TEXHUYECKUE XAPAKTEPUCTUKN:

Pa3psigHOCTb, OUT 16

BpeMs yCTaHOBNEH NS BbIXOAHOTO HaNPSHKEHNS, MKC 6
OnddepeHumanbHas HeanHenHocTs (DNL), MP 2l
ViHTerpansbHas HenvHeHocTs (INL), MP +4
HanpsikeHne nutaHus, B 3+0,3 /50,5
[lnanasoH onopHOro HanpsxeHus, B or2p0U.
[nanasoH paboymx Temnepatyp, °C -60 + +85
Tun kopnyca MK 5119.16-B

O6o3HayeHne TY AEHB.431320.502TY

16-pa3psaaHbIid UnMdpo-aHanorosblin Npeobpa3oBaTess C BbIXOAOM MO Hanpshxe-
HWIO U NOCNeA0BaTENbHbBIM MHTEPMENCOM aHHbIX.

BBOA AaHHbIX OCYLLECTBASETCS Yepe3 TPEXBbIBOAHOW MOCAA0BaTENbHbIA VH-
Tepdeiic, coBMeCTUMbIN co cTaHaapTamu SPI, QSPI™, MICROWIRE v DSP nHTep-
telicoB. MnKpocxeMa MCMosb3yeT BHelHee ONopHOe HanpshkeHune. B Mukpo-
cxeme vmeeTcs Lenb copoca Nno BKIOYEHWIO NTaHns. Hebydepn3rpoBaHHbiii
BbIxof LA no3BonseT 4OCTUIHYTb BpeMeH yCTaHOBAeHMS 1 MKC.

MpumeHsieTca B TOYHOW annapaType KOHTponas ¢pusnyeckux napameTpos
NPOU3BOACTBEHHbIX MPOLECCOB, NMPOrpaMMUpPYyeMbIX MCTOYHUKAX TOKa,
Hanps>XeHUsl, Harpy3Ku, NOPTaTUBHbIX CUCTEMAX U3SMepPEeHUs U 3apALHbIX
yCTpoicTBax 6aTapeiHbIX CUCTEM XPaHEHUS IEKTPO3HEpPrum.

« [locnegoBatenbHbI MOPT
COBMECTMM CO CTaHaapTamu SP!

+ CHPOC MO BKAKYEHWIO MUTAHNS

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psgHoCTb, 61T 16

Bpems yCTaHOBNEHWS BLIXOAHOTO HaMPSHKeHW s, MKC 1
OnddeperumanbHas HennHerHocTs (DNL), MP +1,5

MHTerpanbHas HenmHenHocTs (INL), MP +4

HanpspkeHuve nutanus, B 3+0,3/5+0,5
[lnanasoH onopHOro HanpshxeHus, B ot2p0U.
[nanasoH paboymx TemnepaTtyp, °C -60 + +85

Tvn kopnyca MK 5119.16-B
O6o3HaveHne TY AEHB.431320.503TY

COEPbI MPUMEHEHUA:

&> ®




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

+ BbIXOHOW TOK MOMHOW WKasbl,
perynupyemsiii ot 2 4o 20 MA

« BHYTPEHHWN NCTOYHMK
OMOPHOTO HaMPSHKEHMS

« YMHOXWTENb TAKTOBOW YaCTOTbl
Cc QAT x1, x2, x4, x8

s IHTepnongaung 2x, 4x, 8x

« [1Ba peXx1Ma NOHVIKEHHOIO
noTpebneHns

« LIndpoBble KBappaTypHble
MOAYNASTOPSI

« [opT ynpasneHus SPI

COEPbI MPUMEHEHUA:

®2@®O

UNO®PPO-AHANOTOBBLIE NMPEOBPA3OBATE/N

1273HA044

6bICTPOAENCTBYOWNI ABYXKAaHanbHbIN LIATI

ONMUCAHUE:

16-pa3psaHbIi UM po-aHanoroeelit NpeobpasoBaTtent COAEPXKUT NOcCAefoBa-
TeNbHbIV NOPT ynpaBneHus SPI, BCTPDOEHHbIN CTOYHMIK ONOPHOTO HAMPSHKEH NS,
YMHOXUTENb TaKTOBOW YacToThl ¢ PAMY. Kawabiii kaHan LAT BKtovaeT B cebs
napannenbHbliil MHTEPMENC BXOAHbBIX AaHHbIX, LUMGMPOBbIE MHTEPNOAVPYIOLWME
bvnbTpbl, UMMPOBOIN KBaAPATYPHbIA MOAYASTOP M Napy KOMMAEMEHTapHbIX TO-
KOBbIX BbIXOZ0B. MUKpPOCXeMa UMEET ABa PEXMMa NOHMKEHHOTO NoTpebaeHus
MOLLHOCTW.

MpumeHseTcs B 0QHOKaHANIbHOM U MY/IbTUKAHANIbHOM NepepgaloLLeM KoM-
MYHUKaLUOHHOM 060PyA0BaHUM, UCNIONb3YIOLWEM LUdPOBYIO MOAYNALMUIO,
B TOM uucie B 6ecnpoBoAHbIX Nepepalowmx cucteMmax 6a3soBbiX CTaHLUMIA
COTOBOI1 CBSI3U, KabeNbHbIX NepepaTyMKax, MogemMax v apyroi annapaType.

TEXHUYECKUE XAPAKTEPUCTUKN:

Pa3psigHOCTb, 6UT 16
MakcrManbHasi 4acToTa OOHOBNEHMS BXOAHBIX fAaHHbIX, MIL 160
MaKkcrmManbHas 4acToTa OOHOBNEHMS BbIXOAHbIX AaHHbIX, MITL| 400
OTHoweHwe curHan/wym (SNR), ob 75
[IMHamMn4ecKuin AivanasoH, cBoboaHbI oT nomex (SFDR), ob 83
Obuyne rapmoHuyeckme nckaxerus (THD), ob -71
AnddeperumanbHas HenmHelHocTs (DNL), MP 16,5
ViHTerpansHas HenvHeHocTb (INL), MP 49,5

aHaNoroBow YacTu 340,3
HanpshkeHwne
nuTaHus, B

UMdbpoBOI YacTu 340,3
[nanasoH paboymx Temnepatyp, °C -60 ++85
Twun Kopnyca 4235.88-1
O6o3HaveHne TY AEHB.431320.505TY

UNDPPO-AHA/NNOTOBBLIE NMPEOBPA3OBATE/TN

K1273HAO03A4

YMHOXatoWmMn aByXKaHanbHbln LIAT

ONMUCAHUE:

16-pa3psagHbIi Undpo-aHanoroBelii npeobpa3oBatenb ¢ TOKOBbIM BbIXOLOM
1 nocnefoBaTeNbHbIM UHTEPMhENCOM.

MuKpocxema CofepK1T NocnefoBaTeNbHbIN perncTp, Aelwndpatop agpeca, fB8a
BXOLHbIX perncrpa gaHHbix UAT, aBa 16-pa3pagHbix LUATT ¢ BbIXOLOM MO TOKY,
3-X MpOBOAHOW MNoCnefoBaTeNbHbIN MHTepdec ¢ A0NOAHWUTENbHbIM BbIBO-
nom LDACH# onst ogHOBpeMeHHOro 0bHOBAEHWs cofepxMmMoro pernctpos LIAT
13 COOTBETCTBYIOLYMX BXOAHbBIX perncTpoB. Cxema copoca npegHasHaveHa ans
npeayCcTaHoBKM BbIXOLOB UATT Npu BKIOYEHUN NMUTAHWUS, a TarxKe No3BofseT
OCYLLECTBAATE AVHAMUYECKMIA COPOC MUKPOCXEMbI B 3aBUCUMOCTU OT COCTOS-
H1d BbIBOAA MSB. [lanasoH BbIXOAHOMO TOKa ONpefeNnaeTcsd BHELWHVM ONOPHbIM
HanpshkeHueM. BCTpoeHHbI pe3ncTop 0bpaTHO cBsi3n RFB BMecTe ¢ BHeWHWM
onepauynoHHbimM yeunutenem (OY) No3BoNAOT OpraH1M3oBaTh NpecbpasoBaTtenb
TOK-HaNpPsXeHNs.

MpumMeHseTcs B TOUYHON annapaType KOHTpons (pu3nyeckmx napamMmeTpos
NpoU3BOACTBEHHbIX NPOLLECCOB, NMPOrpaMMMpyeMbiX MCTOUYHUKAX TOKa,
HanpsHKeHUsl, Harpy3Ku, NOPTaTUBHbIX CUCTEMAX U3MEPEHUSA U 3apAAHbIX
ycTpoiicTBax 6aTapeiHbIX CUCTEM XPaHEHUS 3/1IeKTPO3HEePruu.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psaHoCTb, 6UT 16

VIHTerpanbHas HenvHelHocTb, LSB +1
OnddeperupmanbHas HeNMHENHOCTb, LSB =l

MHTepdelic nocnegoBaTenbHbIi
HanpspkeHue nutanus, B 3,0-5,5

Tok noTpebneHns, MKA 50

Bpems ycTaHOBEHMA, MKC 0,5

BHelwHee onopHoe HanpsxeHue, B oT-15p8015
[nana3oH paboyurx Temnepatyp, °C -60 + +85

Kopnyc 4112.16-3

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

« [locnegoBatenbHbI MOPT
COBMECTMM CO CTaHaapTamu SP!

« [ToNHas WKana BbIXOL4HOIO TOKa
2 MA £20 %, Npy ONOPHOM
HanpsxeHun UREF =10 B

« YCTaHOBKa B Ha4YanbHyto 1
CPEAHION0 TOYKY LWKabl NpY
BKIOYEHMMN MUTAHMS

COEPbI MTPUMEHEHUA:

> ®




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« [locnegoBaTenbHbIA MOPT
ynpasneHusa SPI

« [locnepoBaTenbHbIV MOPT
AaHHbIX C BbIpaBHMBaHMEM
AaHHbIX MO NEBOMY U MpaBoMy
Kpato, pexum 125

« BHYTPEeHHUI UCTOYHUK
OMOPHOrO HaNPSKEH NS

« DAY

« BHyTpeHHuI aparisep
NNHEeNHoro ctabunmsatopa
HanpsHKeH s

COEPbI MPUMEHEHUA:

UNO®PPO-AHANOTOBBLIE NMPEOBPA3OBATE/N

1273HA054

ayauo LAl 8-kaHanbHbIN

ONMUCAHUE:

24-pa3psaaHblil - 8-KaHanbHbIM  ayamro- UMGPO-aHanoroebii npeobpasoBaTtenb
C npuddepeHUManbHbIMK BEIXOAAMU NO HAMPSHKEHN IO,

MuKpocxema CoiepnT Bocemb curma-aensta (X-A) LAM ¢ auddepeHumanbHbl-
MU BbIxogamu. NlocnefoBaTenbHbI NOPT AaHHbIX NoaaepxKrBaeT paboTy B hop-
MaTe 12S ¢ pa3psaHOCTbIO 0 24 BUT 1 4aCcTOTOM AUCKpeTM3aumm ao 192 Ky,

MocnenoBaTenbHbln NOPT SPI Mcnonb3yeTcs ans KOHMUrypauum BHYTPEHHMNX
PErVCTPOB YyMNpaB/eHus, KOTopble MO3BOMAIOT 3a4aBaTb YPOBEHb MPOMKOCTY
M OTKNOYaTb 3BYK KaXAOro KaHana, ynpaeasTh pexmMom paboTel DAMY,
yCTaHaBnMBaTh GopMaT BXOAHbBIX AaHHbIX.

MpuMeHsieTca B MHOroKaHa/IbHOW annapaType BOCNpou3BefeHUs1 3BYKa
¢ uyudpoBbIX HOCUTENEN, CUCTEMAX PevyeBOro ornoselieHus, LUdpoBoro
CUHTe3a 3BYKa, 6/10Kax 3ByKOBOro MHTepdeiica pasninuHoro o6opypoBaHus.

TEXHUWYECKUE XAPAKTEPUCTUKMN:

UNDPPO-AHA/NNOTOBBLIE NMPEOBPA3OBATE/TN

1273HA065

ayguo LUAI 8-kaHanbHbIN

ONMUCAHUE:

24-pa3psaaHblll 8-KaHanbHbIA ayano- UMdpo-aHanorosslin npeobpasoBaTens
C HECUMMETPUYHbBIMY BbIXOAAMU MO HAMPSHKEHNIO.

MuKpocxemMa CoaepXUT BoCceMb curma-aensra (2-A) LA ¢ HecuMMeTpuyHbIMY
BbIxofamu. llocnenoBaTeNibHbl NOPT AaHHbIX MoAAepXKUBaeT paboTy B hopmaTe
12S C pa3psAHOCTbIO A0 24 BUT 1 4acTOTON AUCKpeTM3aumMn 10 192 K.

MocnepoBaTenbHbI NopT SPI ncnonb3yetcs ansg KoHOUrypaumm BHYTPEHHMX
PerncTpoB yNnpaBaeHus, KOTOopble MO3BONAIOT 3a/aBaTb YPOBEHb MPOMKOCTU
M OTK/IKOYATh 3BYK KAXK/IOrO KaHana, yrnpasnsTb pexumoM paboTsl GAMY, ycTa-
HaBnVBaTb GOPMaT BXOAHbIX aHHbIX.

MpumeHsieTca B MHOrOKaHa/IbHOW annapaType BOCMpoOU3BeAeHUsl 3BYKa
¢ umndpoBbIX HOCUTENEN, CUCTEMAX peyeBOro ornoselleHus, Ludposoro
CUHTe3a 3BYKa, 6;10Kax 3ByKOBOro MHTepdeiica pasfinuHoro o6opyaoBaHus.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psgHOCTb, 6UT 24
OnHamunyecknii gnanasoH (DNR), ob 90
ObLe rapMOHUYECKME NCKAKEHUS 70
natoc wym (THD+N), ab
“HacroTta gucKpeTusaunu, Kl ot 8710192
Pasmax guddepeHypansHoro 496
BbIXOAHOIO HanpshxeHwus, B ’
aHaNoroBow YacTu 3,340,3
HanpsikeHne
nuTaHus, B
LUMdpoBOI YacTu 3,310,3
[vana3oH pabounx Temnepatyp, °C -60 ++85
Tun Kopnyca MK 4203.64-1
0b603HayeHne TY AEHB.431320.506TY

Pa3psgHocTb, 6UT 24
[nHammyecknin arnanasoH (DNR), b 90
ObLMe rapMOHNYECKME NCKAXKEHNS 70
nntoc wym (THD+N), ab
YactoTa amckpeTunsaunm, Ky, oT 800 192
Pa3max g depeHLmansHoro 548
BbIXOAHOIO HanpshkeHus, B ’
aHanoroBow Yyactu 3,3+0,3
HanpsxeHune
nuTaHus, B
UmdpoBoI HacTn 3,3+0,3
[nana3oH paboymx TemnepaTyp, °C -60 ++85
Tun Kopnyca 5133.48-3

0Ob6o3HaveHne TY

AEHB.431320.507TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

« [locnegoBatenbHbI MOPT
ynpasneHus SPI

« [locnenoBaTenbHbIV MOPT
AaHHbIX C BbIpaBHMBaHMEM
AaHHbIX MO NEBOMY U MpaBoMy
Kpato, pexum 125

« BHYTPEeHHWI NCTOYHUK
OMOPHOTO HaNPSKEH NS

« DAY

COEPbI MTPUMEHEHUA:




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« [locnegoBaTenbHbIA MOPT
ynpasneHusa SPI

« [locnefoBaTenbHbIN NOPT AAHHbIX
C BblpaBHMBAHMEM JAaHHbIX
Mo 1IEBOMY 1 MPaBOMY Kpato,
pexum 125, pexxnum TDM

« BHYTPEeHHUI UCTOYHUK
OMOPHOrO HaNPSKEH NS

« DAY

« BHyTpeHHWI ApaiBep MMHENHOrO
CTabunmsaTopa HanpsiKeHns
Ans uMdpoBOM YacTu

* BHYTPEHHWI AaTymK
TemnepaTypbl KpucTanna

COEPbI MPUMEHEHUA:

UNO®PPO-AHANOTOBBLIE NMPEOBPA3OBATE/N

1273HA074

ayauo LAl 12-kaHanbHbIN

ONMUCAHUE:

24-pa3psaaHbiil 12-KaHanbHbIA ayano- unMdpo-aHanorosblin npeobpasoBaTtenb
C npuddepeHUManbHbIMK BEIXOAAMU NO HAMPSHKEHN IO,

MuKpocxema cogepxmnT ABeHaauaTb curma-aensta (2-A) LAMN ¢ auddepeHum-
anbHbIMU BbIXOAaMW. [ocneaoBaTeNbHbIV MOPT AaHHbIX NOAAEPXKMBAET paboTy
B hopmaTe 12S ¢ pas3psaHOCTBI0 A0 24 61T 1 4aCTOTOM AMCKpeTU3aLmMm 10 192 Kl

NocnepoBaTensHbld nopT SPIn 12C ncnonb3yetcs ansg KoOHOUIypaLmmn BHyTPeH-
HUX PETUCTPOB YNPaBAeHNs, KOTOPbIe MO3BONAIOT 3a4aBaTb YPOBEHb TPOMKOCTH
VM OTK/IIO4aTh 3BYK KaX(OOro KaHasna, ynpasnstb pexxvimom paboTsl GAMY, ycTa-
HaBnMBaTb opMaT BXOAHbIX AAHHbIX, 33faBaTb PEXUM 3HepronoTpebneHns,
yNpaBnaTb ApaiiBepoM NMHENHOro CcTabuamsatopa v BHYTPEHHUM AATYUKOM
TemnepaTypbl.

MpumeHsieTcs B MHOrOKaHaJIbHOWM annapaType BoCnpousBepeHUs 3BYKa
¢ yudpoBbIX HOCUTENEN, CUCTEMAX pevyeBOro ornoBelieHus, LUdpoBoro
CUHTe3a 3BYKa, 6/10KaxX 3ByKOBOro uHTepdeiica pasnmyHoro o6opyaoBaHus.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psigHOCTb, 6UT 24

[nHamunyecknii gnanason (DNR), nb 95

O6LLMe rapMOHUYECKUE VCKAKEHNS

nntoc wym (THD+N), ab =
HacroTta gucKpeTusaunu, K 0T 3200192
Pa3max anddepeHLumansHoOro 848
BbIXOAHOIO HamnpshxeHus, B ’
AHaNoroBoM Yyactu 5,0+0,5
NhpPOBOI YacTu 3,3+0,3
HanpshkeHue Lncp T
nuTaHus, B
DAY 2,5+0,25/3,640,3
BX/BbIX byepos 3,3+0,3/5+0,5
[vana3oH pabounx Temnepatyp, °C -60 ++85
Tun Kopnyca 4235.88-1
0Obo3HayeHne TY AEHB.431320.508TY

UNDPPO-AHA/NNOTOBBLIE NMPEOBPA3OBATE/TN

1273HA084

ayauo UAI 16-kaHanbHbIN

ONMUCAHUE:

24-pa3psaaHblid 16-KaHanbHbIN ayaro- unbpo-aHanoroBeiid npeobpasoBaTenb
¢ pubdepeHUManbHbIMK BbIXOAAMY MO HAMPSHKEHUIO.

MunKpocxema CoepKMNT WecTHaauaTb curMa-gensta (2-A) LA ¢ auddeperum-
anbHbIMW BbIXOAaMW. TocneaoBaTeNbHbIV NOPT AAHHbBIX NOAAEPKMBAET paboTy
B chopmaTe I2S ¢ pa3psAHOCTBIO A0 24 BUT 1 HacTOTOW AMCKPeTM3aumn Ao 192 k.

MNocnepoBaTensHbI NopT SPI v 12C ncnonb3yetcs ans KoHMUrypaumm BHyTpeH-
HUX PETUCTPOB YMpaBieHNd, KOTOPble MO3BONAOT 3a4aBaTb YPOBEHbL TPOMKOCTY
M OTKI0YaTh 3BYK KaXKAOro KaHana, ynpasnaTb pexvMoM paboTtsl GAMY, ycTa-
HaBnMBaTb OpMaT BXOAHbIX [aHHbIX, 3afjaBaTb PEXMM 3HEPronoTpedneHuns,
yNpaensaTb ApaiBepoM NUHENHOro CTabunmsatopa v BHYTPEHHUM AaTYMKOM
TemnepaTypbl.

MpumMeHsieTca B MHOroKaHa/IbHOW annapaType BOCMpoOuU3BeAeHUs1 3BYKa
¢ undpoBbIX HOCUTENEN, CUCTEMAX peyeBOro onoselleHus, Ludposoro
CUHTe3a 3BYKa, 6;10Kax 3ByKOBOro MHTepdeiica pasfiuuHoro o6opyaoBaHus.

TEXHUYECKWUE XAPAKTEPUCTUKMN:

Pa3psgHoCTb, 6UT 24

AunHamumyecknin arnanasoH (DNR), b 95

ObLye rapMOHNYECKNE NCKAXKEH NS

natoc wym (THD+N), ab e
HacToTa gucKpetnsaumn, Ky 013200192
Pasmax guddepeHumanbHoro .48
BbIXOAHOrO HanpsxeHwus, B ’

aHanorosow yactu 5,0+0,5

7 3,310,3

Hanpskerute LmdpoBOI HacTn ,310,
nuTanus, B

DAY 2,5+0,25/3,6+0,3

BX/BbIX Bydepos 3,3+0,3/5+0,5
[nanasoH paboyumx TemnepaTyp, °C -60 ++85
Tun Kopnyca 4235.88-1

0O60o3HaueHne TY AEHB.431320.508TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

« [locnegoBatenbHbI MOPT
ynpasneHus SPI

« [locnefoBaTeNbHbIN NOPT AAHHbIX
C BbIpaBHMBAHWEM JaHHbIX
Mo NIEBOMY U NMPaBOMY Kpato,
pexunm 125, pexxum TDM

« BHYTPEeHHWI NCTOYHUK
OMOPHOTO HaNPSKEH NS

« DAY

« BHyTpeHHW ApaiBep MMHENHOTO
CTabunmsaTopa HanpsiKeHns
ans UmMdpoBOM YacTu

* BHYTPEHHWI AaT4mK
TemnepaTypbl KpucTanna

COEPbI MTPUMEHEHUA:




OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« [locnegoBaTenbHbIA MOPT
ynpasneHusa SPI

« [locnepoBaTenbHbIV MOPT
AaHHbIX C BbIpaBHMBaHMEM
AaHHbIX MO NEBOMY U MpaBoMy
Kpato, pexum 125

« BHYTPEeHHUI UCTOYHUK
OMOPHOrO HaNPSKEH NS

COEPbI MPUMEHEHUA:

UNO®PPO-AHANOTOBBLIE NMPEOBPA3OBATE/N

1273HA094

24-pa3psgHbiv LAT

ONMUCAHUE:

24 pa3psaHbIn ABYXKaHanbHbIV ayavo LA ¢ guddepeHumansHbMU BbIXOAaMu
MO HaNpPsHKeHM1o.

ConepxuT ABa curma-aensra (2-A) LA, nocnegoBaTensHbii NOPT AaHHbIX U WH-
Tepdelic ynpasnexus SPI.

MNocnenoBaTenbHbI MNOPT AaHHbLIX NOAAEPKMBAET paboTy B hopmaTe I12S ¢ pas-
PAAHOCTbBIO 10 24 6UT M 4aCTOTOM AMCKPeTMU3aUmmn 10 192 kI,
MNocnenoBaTenbHbI NOpT SPI Mcnonb3yeTcs ang KoHOUrypaumm BHYTPEHHMX
PerncTpoB yNpaBneHns, KOTOpble MO3BONAIOT 33/laBaTb YPOBEHb TPOMKOCTY,
yCTaHaBNMBaTb POPMAT BXOAHbBIX AAHHbIX.

MpuMeHsieTca B MHOTOKaHa/IbHOM annapaType BOCNpou3BegeHus 3ByKa ¢
uudpoBbIX HOCUTENEN, CUCTEMaX peYeBOro onoBeLLeHuUs, LugpoBoro CUH-
Te3a 3BYKa, 6J10Kax 3ByKOBOro MHTepdeiica pasaimyHoro o6opyaoBaHus.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psgHOCTb, 6UT 24
OnHamunyecknin ananasoH (DNR), ab 50
Obuine rapMoHMYecKme CKaxeHns natoc wym (THD+N), % 0,3
HactoTa guckpeTtusaunm, Ky, 0T 3200192

Pasmax guddepeHLmanbHoro BbIXOAHOO Hanpshkenns, B 5,6

aHanoroBon YacTu 5,0+0,5
HanpsxeHune nutaHus, B
UMpoBoOI HacTn 5,0£0,5
[nanasoH pabourx Temnepatyp, °C -60 ++85
Tun Kopnyca 4119.28-1
TY AEHB.431320.510TY

AHANOTO-UND®POBLIE MPEOBEPA3OBATE/IN

1273MNB19T

curma-gensta AL

OMUCAHUE:

16-pa3psaHbIi curMa-aensta aHanoro-undpoBor NnpeocbpasoBaTenb COAePKUT
WECTb HE3ABUCKMbIX KaHANOB, KaX[bl 113 KOTOPbLIX MMEET MPOrpaMMIIpyeMbli
hopMMpoBaTeNb BXOAHOTO CUTHaNa 1 ycunuTenb ¢ NporpaMmMupyembiM Ko3d-
bUUMEHTOM yCuneHus. B cocTaB MUKPOCXEMbl BXOAMT BHYTPEHHWIA MCTOYHMK
OMOPHOTO HaMpshKeHWs C NPorpaMMupyemMbiM ypoBHeM. ocnenoBaTesbHblii
nopT (SPORT) coBmecTuM co cTaHaapTHbIMK MLUOC 1 obecneynBaeT Bce hyHK-
UMW yNpaBneHuns U obMeHa iaHHbIMK, @ TaKXKe NOAAePKMBAET KackaavpoBaHue
[0 BOCbMW MVKPOCXEM B KacKafie B MHOrOKaHanbHbIX CUCTEMAX.

MpumeHsieTcs B 3aKOHYEHHbIX cucteMax c6opa u 06paboTKu AaHHbIX, NPU-
JIO)KeHUAX C MHOrOKaHa/ibHbIMU aHaANOroBbIMM BXOAAMU, B annapaType
AN NPOMbBILWIEHHOTO0 U3MEpeHUs MOLLHOCTU, B CUCTeMaxX ynpaB/ieHus
3/IeKTPONPMBOJOM M B COBMECTHOM paboTe ¢ DSP.

TEXHUYECKUWE XAPAKTEPUCTUKW:

Pa3psigHOCTb, 6UT 16
MakcrmanbHas YacToTa npeobpasoBaHus, Kl 64
OTHoweHwe curtan/(wym+nckaxenns) (S/N), ob 73
ObLme rapMoHmyeckume nckaxenuns (THD), nb -76
LWymbl B kaHane (N), b -68
VIHTepMoaynsLuroHHble nckaxeHus (IMD), b -66
NepeKpecTHble UcKaxeHus Mexay kaHanamu (CT), b -79
aHanoroBon 4acTu 3,3+0,3/5,040,5
HanpshxkeHne
nuTanHus, B
UMdpoBOI YacTn 3,3+0,3/5,0+0,5
[nanasoH paboymx Temnepatyp, °C -60 ++85
Tun kopnyca 4119.28-1

O6o3HaveHune TY AEHB.431320.002TY

OT/IMMUTENIbHBIE
OCOBEHHOCTMU:

« [MBKMI NocnenoBaTeNnbHbIN
nHTepdeiic, obecneymBatoLmin
KackafHoe coefiMHeHve

« BHYTPEHHW NCTOYHNK
OMOPHOTO HaMPSHKEHMS
C NPOrpaMM1pyeMbIM YPOBHEM

- BxogHble ycunutenn
C NPOrpaMM1pyeMbIM
KO3t DULMEHTOM YCUNEH NS

« [IporpaMmupyeMast YactoTa
npeobpa3oBaHMs

COEPbI MPUMEHEHUA:

® @D @




YC/IOBHbIE OBO3HA4YEHUA

ObpaboTka LndpoBbIX
CUrHanos

MNoBblleHHas CTOMKOCTb
K BO3AeCTBYOLWMM (hakTopam

ABTOMaTU3NPOBAHHOE
yrnpaBeHue 31eKTPONPrBOLOM

BblumcnntensHasa TexHuKa

oBbILLIEHHAs CTOMKOCTb
K pagvaumnn

MPOLLECCOPbI

AOPOXHASA KAPTA

NMPOLUECCOPbBI 16-PA3PSAAHDBIE

1867BMT7T
1867BM2
1867BL2AT
1867BL4T
1867BL5T
1867BLOT
1867BL10T

MNMPOLECCOPbI 32-PA3PAAHDBIE

1867BL6D
1867BH016
1867BL8D1
1906BMO01A6

67

CTP.

CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.

CTP.
CTP.
CTP.
CTP.

69

71
72
73
74
75
76
77

78
79
80
81
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AOPOXHASA KAPTA

NMPOLUECCOPHl UN®OPOBOW OBPABOTKN CUTHANOB 16-PA3PAAHBIE

1867BMTT
12.5MIy,

J11867BM2
40 My

1867BM2
40 My

. cepuiiHble nsgenus

1867BLI2AT
57 My

1867BL2T
40 My

I:' nepcneKkTuBHbIe U3genusa

1867BL,10T
120 MIy,

1867BMS8T 1867BLIOT
40 My 20 My

Obo3HaveHue
YacTtoTta

. CneucTorikme

1867BLAT 1867BL5T
40 My 20 Mry

D U3[€eNNs, He PEKOMEHAYEMbIE K MPUMEHEHMIO
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MPOLECCOPHI LMGPOBOW OBPABOTKM CUTHAMIOB 16-PA3PAAHbBIE

1867BMTT

YHUBEpPCabHbIN LN pPOBOM
CUIHaNbHbIN Npoueccop

AOPOXHASA KAPTA

MPOLUECCOPH UN®POBOW OBPABOTKW CUTHANOB 32-PA3PAAHBIE

OMUCAHUE: OT/IMNMUTENIbHbIE
OCOBEHHOCTMN:

16-pa3psaaHbIil NpoLleccop npeactaBaser cobolt yHMBepcanbHbid LMMPOBOA
CUIHaNbHBbIN Npoleccop cemeicTaa 1867. + 16 x 16 pa3psaoB annapaTtHbIi
YMHOXUTENb C 32-pa3psagHbim

MpumMeHsieTcs B GbiCTpoaEeCTBYIOLMX cUcTeMax 06paboTku LMdpoBbIX MPou3BEACHNEM

1867BH016 1867BA016 CUrHanoB.. :
80 My 200 MIy PazpsgHoCTb ASTY 326Ut
+ 16 mapannenbHbix 16-paspagHbix

NMopTOB BBOAA/BbIBOAA

+ 16-pa3psaHbIin TaliMep/cHeTunK

1867BLI11®

50 MTI'y, « [oNHOAYNNEKCHBINA CUHXPOHHbIN

nocnenoBaTeNbHbI NopT

TEXHUYECKUE XAPAKTEPUCTUKNU: * 4 pexmMa sHeprocbepexeHus

1867BM9® - :
40 MFu, O HapaMepr| CNeucTonKOCTN ©
_ TM1-5Y, TN~ 5Y, T.M.- 0,5%5Y,
APXUTEKTYpa 1 CUCTEMA KOMaHL, DSP-16 bit 7.V|12 N 7“13“ 2x2P, 7'C1 5 5yc’
7.C,-5Y, TK-2K 7K, - 1K 7K,
1867BU,8¢/8¢1 TakToBag yactoTa, My 12,5 7.K12 - 60 l\/laB'CMZ/MF
100 MIy
[pon3BoAnNTENBHOCTb 12 MIPS
M3y
1867BLI6D/AD 4KX16 61T
v 03y
MamsTb 544x16 6UT
OGwen BHewHel apecyeol COEPbI NPUMEHEHUS:
224Kx16 61T
HanpshkeHvie nuTanHus, B 3,3 (+10%)
[viHaMmn4ecknii Tok noTpebnenns sapa, MA 210
1867BL|1®
27 Ml'y, [nanasoH pabounx Temnepatyp,’C -60 ++125
Obo3Ha4eHne
HacTtoTa
Tun Kopnyca 4235.88-1
o 0O603HaveHne TY AESP.431280.901TY
. CneucToukme
. cepuiiHble U3penus |:| nepcneKkTMBHbIE N3genns D 13[enns, He peKoMeH/yemble K MPUMEHEHUIO
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MPOLECCOPHI LLMOPOBOWN OBPABOTKM CUTHA/IOB 16-PA3PAAHbBIE

1867BM2

YHMUBEpPCabHbIN LN POBOM
CUTHaNbHbIN Npoueccop

MPOLECCOPHI LMGPOBOW OBPABOTKM CUTHAMIOB 16-PA3PAAHbBIE

1867BLI2AT

YHUBEpPCabHbIN LN pPOBOM
CUIHaNbHbIN Npoueccop

OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

OT/INMUTE/NIbHbIE OMMNCAHMUE: OMMNCAHMUE:

OCOBEHHOCTMU:

16-pa3psaHbli NpoLeccop NpeacTaBaseT coboW yHUBepCanbHbI LMMPOBON 16-pa3psaHbI NPoLEeccop — NpeacTaBUTeNb NATOro NOKoNeHus cemeiicTea DSP.

« TpyauaTe ABa nopTa BBOAA/ CUrHaNbHBIN NpOLECccop cemeiicTBa 1867. 3a cyeT MoAMMUUMPOBAHHOW rapBapACKON apXUTEKTYPbl C AOMNONHUTENbHbI-
BbIBOAA MU BHYTPUKPUCTaNbHbIMK NepudepuinHbiMK yCTpoMcTBaMu, 6onbwmM obbe-

e NpuMeHsieTcs B cucTeMax 06paboTKM LU POBLIX CUFHANOB. MOM BHYTPUKPWCTaNbHOM NamaTit U bonee BbICOKOW CneLuani3aummn CucTembl
KOMaH/, CO3aaeT OCHOBY OMepaLMoHHON TMOKOCTU 1 MPON3BOANTENBHOCTY.

« PazpsigHocTb A/1Y- 32 61T

« BbINONHEHNEe YMHOXeHM s
1 COXPaHEH WS Pe3yNbTaToB

« [locnegoBaTenbHbIV NOPT

+ BoinonHeHne yMHOXeHu s
1 COXpaHEeHWs pe3ynsTaToB
33 OANH KOMaHAHbIN LMK/

+ Habop KomaHa noaaepxvBaeT
BbIYMCIEHMS C MAaBatoLLein
TOYKOM

« BbiNnonHeHne nporpamm
13 NamMaTy nporpamm RAM

0 PaCLLIMpeHHaﬂ BHELWHAA MaMATb

TEXHUYECKUE XAPAKTEPUCTUKMU

MpumeHsieTca B 6bICTpOAENCTBYIOWMX cUcTeMax 06pa6boTku LmbpoBbIX
CUrHaNoB.

TEXHUYECKUE XAPAKTEPUCTUKN:

33 OAMH KOMaHAHbIA LK/

+ BbIXOAHOE HanpshKeH e HN3KOro
YypOBHS: He 6onee 0,6 B

* BbIxofHOE Hamps)KeH e BbICOKO-
ro ypoBHd: He MeHee 3,8 B

+ IHaMM4ecKnin Tok
noTpebneHns sapa: 50 MA

« IMHAMUYECKMIA TOK
notpebnenHus nepudepnm: 40 MA

. AnnapaTH bIli YMHOXWNTEb

obbemom fo 128K cnos ApXUTEKTYpa 11 cUCTeMa KoMaH, DSP-16 bit APXMUTEKTYpa 11 CUCTEMA KOMaH, DSP-16 bit 16x16 6ut
(64K cnoB - naMsaTb Nporpamm, .
» MynbTYnAeKCMpyemblii
64K - namMaTb faHHbIX) TakToBas YactoTa, My, 40 TaxkToBas yactota, My, 57 NOCAeAOBATENbHbIN NOPT
« IHTepdelic ans opraHunsaumm .
MHOTOMPOLECCOPHbIX cBS3emn [Ipon3BoanTENbHOCTL 10 MIPS [lponsBoanTeNbHOCTL 57 MIPS . Byd)epl/l3l/lpOBaHH bluVI
nocnefoBaTe/ibHbIM MOPT
1 CPeaCcTBa CUHXPOHM3aLMM ANd
LOCTYMa K pa3’qeﬂgeMo|7| namMsaTum Bpems komaHaHoro uykna, He 100 Bpemst KoMaHAHOro LyKna, He 35/17,5 . TaﬁMep
« Bocemb BCromorartenbHbIx
n3y M3Y nporpamm
Per1cTpos 1 cneumansHoe 4KX16 6uT 2Kx16 6UT
apndmeTnyecKoe yCTpOMCTBO 03y O3Y paHHbIx
O0ns HyX MNamsTb 544x16 61T [MamMaTb 10Kx16 6uT
p O6bem BHelUHel afpecyemoi O6bem BHelwHeM
* PEXUM I'IpilMOI'O OocTyna namsTy agpecyeMolt namaTu
K BHelwHen namstii DMA (MArT) 128Kx16 6UT 224Kx1661T
HanpsbeHve nuTanHys, B 3,3 (+10%) HanpskeHune nuTanns, B 5(+10 %)
COEPblI MTPUMEHEHUA: :
[yHaMmnyecknin Tok notTpebneHns, MA 45 OTnagouHbIvi MHTepdeiic JTAG COEPblI NTPUMEHEHUSA:
Ananason pabounx Temneparyp,’C -60 = +85 [lnanasoH pabouux Temnepatyp,’C 60 + +85
Tun Kopnyca 4235.88-1 Tun Kopnyca 4229.132-3
0603HaveHne TY AEAPA31200.077TY, 0O603HaveHne TY AEAP.431280.371TY
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AEAP.431200.077-02TY
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OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

» KOMMYHVKaUMOHHble mopTbl HPI,
TDM

« JTAG-uHTepdhelic

« BOK YyMHOXEHWS C HAaKoMNeHVeM
(MAC) BbinonHseT Hafg 17 6uTo-
BbIMW OMepaHaamMu ornepatmn
BMaa: S = S+tAxB 3a oanH TakT

« A/TY cnocobHO yHKUMOHKPO-
BaTb Kak aBa 16-pa3pagHsoix AJ1Y,
BbIMOHAOWMX OAHOBPEMEHHO
ABe 16-paspsaHbie onepaumm

+ [IHaMM4eCKnin ToK
noTpebnenHus nepudepunn 25 MA

« Tamep

COEPbI MPUMEHEHUA:

MPOLECCOPHI LLMOPOBOWN OBPABOTKM CUTHA/IOB 16-PA3PAAHbBIE

1867BLIAT

YHMUBEpPCabHbIN LN POBOM
CUTHaNbHbIN Npoueccop

OMUCAHUE:

16-pa3psaaHblin npoueccop 1867BLAT ¢ MKCMPOBaHHOM 3anaToin oTaunyaet
KOMOWHMpPOBaHMe MOAMMUUMPOBAHHOW rapBapACKOM apxXMTEKTYpbl C TpeMs
BHYTPEHHUMU WWMHAMWU [aHHbIX M OAHOW WWHOM KOMaHf, 4TO MOo3BOAseT
00€eCneynTb BbICOKYH CTeNeHb NapannenbHOCTV X BbIMOMHEHNS.

MpumeHsieTca B 6bICTPOAENCTBYIOWMUX cucTeMax 06paboTku LudpoBbIX
CUrHanoB, pa6otawwux B cpepe C MOBbIWEHHbIMU CMELUaNbHbLIMU
BO3pAeACTBYOLWMMMU haKkTOpamMm.

TEXHUYECKUE XAPAKTEPUCTUKNU:

APXUTEKTYpa 1 CUCTEMA KOMaH[ DSP-16 6ut
Taktosas Yactota, My, 40
[pov3BoANTENbHOCTD 40 MIPS
Bpemsa KoMaHAHOro LmKna, He 25
M3Y nporpamMm
2Kx16 61T
O3Y gaHHbIX
famare 10Kx16 61T
Obbem agpecyemont namsT
192Kx16 6ut
HanpshkeHve nuTaHus, B 5 (+10 %)
[ HaM1YecKnii TOK NoTpebaeHns, MA 65
[nanaszoH pabounx Temnepatyp,’C -60 ++85
Tun kopnyca 4234.156-2
O60o3HayeHne TY AEAP.431280.373TY
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MPOLECCOPHI LMGPOBOW OBPABOTKM CUTHAMIOB 16-PA3PAAHbBIE

1867BL,5T

npoueccop o6paboTKn CUrHanos
Cc HMKCMPOBAHHOM 3aNsATOM
n namaTtblo TMna Flash

OMUCAHUE: OT/IMNMUTENIbHbIE
OCOBEHHOCTMN:

16-pa3psafHbIA MpoLeccop MMeeT CUCTEMY KOMaHg M cucTemy agpecauuu,
OPUEHTMPOBAHHYIO Ha LMD POBYIO 06PabOTKY CUrHANOB. « PazpsigHocTb A/1Y: 32 6uT

. . « [1Ba nocnenoBaTenbHbIX
MpumeHseTcs B cucTeMax ¢ Habopom nepudepuimHbIX YCTPONCTB, nHTEpdelica BBOAa/BbIBOAA

afanTUPOBaHHbBIX A1 YyNPaB/eHUSA dIeKTPoABUraTeNsaMu. .
« Mogynb aMyASLMM, OCHOBAHHbIV

Ha JTAG cKaH-LenoYKax

« [IBEHAALATL KaHanoB WUPOTHO-
NMNYAbCHOM Moaynsummn (PWM)

+ Tpu 16-6UTHbIX TaliMepa 0bLLero
Ha3HAYEHWS C WECTbIO PeXMMaMK

TEXHUYECKUE XAPAKTEPUCTUKMN: » [1BoiiHOM 10-6UTHbIA aHanoro-
uMdpoBoli NpecbpazosaTenb

s [llecTb BHELWHWX CUTHAN0B npe-

ApPXUTEKTYpa 1 CUCTEMA KOMAHL, DSP-16 6ut pbiBaHus: Power Drive Protect,
Reset, NMI v Tpn MacKkmpyeMbix
TakToBas yactoTa, My 20 CUrHana npepbiBaHKs
[pon3BoOANTENBHOCTL 20 MIPS
Bpemsa komaHAHOro UnKna, He 50
M3Y (Flash)
16Kx16 but
o3y
MamsTb 544x16 6UT
O6bem BHelUHel COEPbI NTPUMEHEHNA:
afpecyemMoit namsTu
224Kx16 61T
VHTepdelic SPI, SCI, JTAG
HanpshkeHve nuTaHus, B 5 (10 %)
[nHamuyecknii TOK noTpebneHns, MA 80
[nana3oH paboyvix Temnepatyp,’C -60 + +85
Tvn kopnyca 4229.132-3
O6o3HaveHune TY AEAP.431280.536TY
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OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

« PazpsigHocTb A/TY 32 61T

« Moaynb MeHemxepa cobbITUI
COAEPXNT 12 KaHanoB WHPOTHO-
NMNYAbCHOM Moaynsaummu (PWM)

« Tpn 16-6UTHbIX TalMepa obLLero
Ha3HaYeHws C WECTbI PeXMMamm

« Tpy 16-6UTHBIX MPOCTbIX
YCTPOWCTBa CpaBHeHUs

+ YeTbipe ycTporicTBa chopa
[aHHbIX, ABa 13 KOTOPbIX C
BO3MOXHOCTbIO MHTepdenca
K KBagpaTypHO-KoAMPYtoLLEMY
MMMYAbCHOMY yCTporcTBy (QEP)

- [1Ba 8-kaHanbHbIx 10-paspagHbIx
aHanoro-LMdpoBbIx
npecbpasosatens

« [1Ba nocnenoBaTenbHbIX
nHTepdeca BBOAa/BbIBOAA

« Moaynb aMynauUMm, OCHOBaHHbIV
Ha JTAG cKaH-LenoyKax

« [lapameTpbl CNeLCTOMKOCTU:
TW-5Y, TW -5Y, 7.1 - 0,5%5Y,,
TN, 7N,-2P7.C-5Y,7.C,-5Y,
7.K, - 0,5x2K, 7.K4 - 0,5x1K,

7.K, - 60 MaB-cm?/mr

COEPbI MPUMEHEHUA:

MPOLECCOPHI LLMOPOBOWN OBPABOTKM CUTHA/IOB 16-PA3PAAHbBIE

1867BL,OT

CUTHaNbHbIN NpPOLLECCOp A8 yNpaBAeHus
3NeKTpoaBUraTensiMmn ¢ GUKCMPOBaAHHOM
3aMnATOM M NOBbILEHHOW CNELCTOUKOCTbIO

OMUCAHUE:

16-pa3psaHblii DSP-MUKPOKOHTPOANEp ¢ noaaepxkon dyHkumin Motor Control,
pa3paboTaHHbIA MO BbICOKOMPOM3BOAUTENbHOW CTaTudecko KMOTI-TexHono-
run. 1867BLIT nmMeeT cnctemy KomaHg 1 CUCTeMy adpecaumnm, OpUeHTUPOoBaH-
HYHO Ha UMb poByto 06paboTKy CUrHaNoB.

MpumeHsieTca B 6bICTPOAENCTBYIOWMUX cucTeMax 06paboTku LudpoBbIX
CUrHaNoB, 6GrioOKax ynpaBleHUs 3NeKTpofBuraTensaMu, pabortarowmx
B Cpefie C NOBbILEHHbIMY CNeLManbHbIMU BO3AEUCTBYIOLMMU (DaKTOpaMMU.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

CoBmecTtum ¢ 1867BLST
APXUTEKTYpa 1 CUCTEMA KOMaH[,

DSP
TakToBas yactoTa, My 20
[pon3BoAnTENBHOCTL 25 MIPS
Bpemsa KoMaHaHOro LmKna, He 40
03V gaHHbIX
1312 x 16 but
O3Y gaHHbIX/NporpaMm
512 x 16 61T
MamsTb
O3Y nporpamm
4032 x 16 6UT
O6bem agpecyemolt namsTu
192K % 16 6uT
HanpshkeHve nuTaHus, B 3,3 (10 %)
[YHaM1YeCKMii TOK NoTpebaeHns, MA 100
[nana3zoH pabounx TemnepaTtyp,’C -60 ++85
Tun kopnyca 4229.132-3
O6o3HaveHve TY AEHB.431280.038TY
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MPOLECCOPHI LMGPOBOW OBPABOTKM CUTHAMIOB 16-PA3PAAHbBIE

1867BL,10T

MUKPOKOHTpoAnep ¢ hyHKLUMen npouyeccopa
undposon 06paboTKkM CUrHaNoB

OMUCAHUE:

16-pa3psaHbIi MPOLECcop SBASETCS BbICOKONPOWM3BOAMTENbHBIM 16-pa3psia-
HbIM DSP-MVKDPOKOHTPONEPOM, B KOTOPOM PEeanv30BaHbl PEXUMbI BHYTPY-
CXeMHOW 3IMYAALIMN 1 MOHVKEHHOTO 3HepronoTpebneHns. iMes MHOrOKPaTHbIN
BbITPbIW B NPOV3BOAMTENBHOCTI MO CPAaBHEHWIO C MUKPOKOHTPONEpaMu Tpa-
AMUNOHHOM apxnTeKTypbl, DSP-MUKPOKOHTPONNEP NO3BOANT pelaTh CAOKHbIE
3a/24¥ BEKTOPHOTO 1 6e30aT4MKOBOrO YNpaBneHns AsuraTensMu, ocTaBasch
B pPaMKax OfHOMPOLECCOPHOM CUCTEMbI YMPaBAEHNS.

MpumeHseTca B 6bICTpOAENCTBYIOWMX cUcTeMax 06pa6boTku LmdpoBbIX
CUTrHanoB, 6/10Kax ynpaBseHUs 3/1IeKTPOABUraTeNIAMM.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

CoBmecTum € 1867BLIST

APXUTEKTYpa 1 CUCTEMA KOMaHL, DSP

[pon3BOANTENBHOCTD 120 MIPS
Bpems KOMaHAHOro uMKia, He 8,33

O3Y gaHHbIX
47376x16 6UT

N3Y nporpamm (FLASH)
128 Kb6ant

Obbem agpecyeMol namsTu
224Kx16 6uT

MamaTb

aapa 1,8 (+0,2)

HanpshkeHue nutaHus, B
P 6ydepos BBOga/BbIBOAA 3,3 (+0,3)

[nHamuyecknii TOK notpebnexns, MA He 6onee 240
[nana3oH paboyvx Temnepatyp,°C -60 + +85

Tun Kopnyca 4229.132-3
O6o3HaveHune TY AEHB.431280.099TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

« PazpsigHocTb AJTY 32 61T

« ANnapaTHbI YMHOXUTENb
C 32-paspsgHbim
npoun3sseneHvieM (16x16)

« Tpu 16-pa3psgHbix Talimepa
« CTOpoXeBoWi Tarimep
« JTAG-vHTepdelic

« [1Ba nocnefoBaTebHbIX MopTa
BBO/a-BbIBO/A

« iBa CAN-nHTepdeica
(MynsTMNNEKCUPOBaHHBIN C SPI)

+ [1Ba BOCbMUKaHanbHbIX
12-pa3pagHbix ALTM

« [IBeHaaLaTh kKaHanos 6aoka WM
«12C nHTepdeiic

« TaliMep peanbHoro BpeMeHn

COEPbI MTPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

« PazpsigHocTb A/TY 40 61T (M3),
32 6uta (P3)

« ANNapaTHbIA YMHOXUTENb
32x32 6uT (M3), 24x24 6UT (D3)

« [1Ba 32-pa3psiaHblx TaiMepa

« BcTpoeHHbIN KoHTponnep
NPSIMOro AOCTYNa K NaMsaTu

(nam

U ,ﬂ,Ba nocnenoBaTe/ibHbIX NMOPTa

« MynIbTMNPOLECCOPHBI
nHTEpdenc

COEPbI MPUMEHEHUA:

MPOLECCOPHI LLMOPOBOW OBPABOTKM CUTHA/IOB 32-PA3PA4HbIE

1867BLI6D

npoueccop umdpoBon 06paboTKn CUrHaANOB
C NNaBatoLen 3anaTon

OMUCAHUE:

32-pa3psaHbIvi npoueccop npeacTasnser cobovt UMGPoBOWN CUrHaNbHbINA NPo-
Lleccop, NpefHasHa4YeHHbIV A5 pellerns CNOXHbBIX 3afaY4 CUCTEMHOIO YPOBHS,
AN KOTOPbIX HYXHO 3Ha4YUTeNbHOE yBeNMYeHne AMHAMUYECKOro AManasoHa,
BbICOKash MPON3BOAUTENBHOCTL 1 BO3MOXHOCTb 00PaboTKM faHHbIX B hopmaTte
KaK C (DMKCMPOBaHHOM, TaK 1 C NnaBatollelt 3anaToun.

MpumeHsieTca B 6bICTPOAENCTBYIOWMUX cucTeMax 06paboTku LudpoBbIX
CUTHaJI0B, CUCTEMAX C fUHAMMYECKUM MacCluTabupoBaHUEM BbIYUC/IUTENb-
HbIX Aaep.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXVTEKTypa 1 CUCTEMa KOMaH, DSP
TakToBas YactoTa, Ml 40
20 MIPS
[pon3BoanTENBHOCTDL
40 MFLOPS
Bpems KoMaHgHOro umKna, He 50
Obbem
BHYTPUKpUCTansHoro M3Y
4Kx32 6uT
Obbem
MamaTb BHYTpUKpUCTansHoro O3Y
2Kx32 6uT

O6bem agpecyemon
namsTy

16Mx32 6uT
HanpsxeHne nutaHus, B 5(+0,5)
[ HaM1YeCKIii TOK NoTpebaeHns, MA He 6onee 480
[nana3zoH pabounx Temnepatyp,’C -60 ++85
Tun kopnyca 6116.180-A (PGA-181)
O6o3HaveHve TY AEAP.431280.654TY
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MPOLECCOPHI LMGPOBOW OBPABOTKM CUTHAMIOB 32-PA3PAAHbIE

1867BH016

ABYXbSAEPHbIA BbICOKONPOMU3BOAUTENbHbIN
npoLeccop C nNaaBatoLLen 3anaTomn
M NOBbIWEHHOW CNELCTOMKOCTbIO

OMUCAHUE:

32-pa3psaaHbIi NpoLeccop NpeacTaBaseT cobon «CUCTeMY B KOPMYCe» C ABYXbs-
OePHbBIM BbICOKOMPOM3BOANTENbHBIM MUKPOMPOLECCOPOM, CMTPOEKTUPOBAHHbBIM
Ha OCHOBe 32-pa3pagHoro aapa 1867BL6M ang nocTpoeHns BblYMCIUTENbHbIX
1 YNPaBASOLLMX CUCTEM, IKCMYaTUPYEMbIX B YCIOBMSX BO3AENCTBMS Cneumanb-
HbIX BHELIHWX BO3AENCTBYIOWIVX (aKTOPOB.

HpﬂMbIe oTevyeCTBeHHbIe 1 3a py6e>+<H ble aHanorn OoTCyTCTBYHOT.

MpuMeHseTca B ynpasnsiowein u BbINUCIUTE/IbHOM annapaType, npegHa-
3Ha4YeHHOM ANA 3KCNJlyaTauum B YC/IOBUSAX XKeCTKUX Tpe6oBaHMIA MO yCTOM-
YMBOCTM K CMeluanbHbIM BHEWWHUM BO3gelCTBYIOWUM (haKTOpaMm.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

Cosmectum ¢ 1867BLI6D
ApXMTEKTYpa 1 CUCTEMA KOMaH[,

DSP
TakToBas YactoTa, My 80
Konnyectso NpoueccopHbIx saep 2

40 MIPS (©3)
[pOV3BOANTENBHOCTb KX 400 NpoLeccopa 80 MFLOPS (13)

Obbem agpecyeMol namsTm
16Mx32 + 16Kx32 but

O3Y aByxnopTtosoe
32Kx32 6ut

03Y nepudepuiiHbix 61oKoB
12Kx32 but

O6BbEM NamsaTH 3arpy3unka
4Kx32 61T

BHewHsAs namMaTb

512Kx32 6uT

BHYTpeHHss namsTb
HE3aBMCHMO [/151 KAXAOTO SApa

GPIO 2x16, UART, USB 2.0,

VinTepdeiice MIL-STD-1553B, ARINC-429, SPI

aapa 1,8 ((+0,18)

HanpshkeHue nutaHus, B
P 6ydepos BBoAa/BbIBOAA 3,3 (10,33)

[nHamuyecknii Tok notpebneHns saapa, MA He bonee 1200

[nana3oH paboyvix Temnepatyp,’C -60 + +85

Tun kopnyca MK 6103.602-A (CPGA-602)
O60o3HaueHne TY AEHB:431280.365 TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

+ PaspsigHocTs A/TY 40 6uT (M13),
32 6uT (©3)

« YeTbipe Tanmepa

+ YeTbipe NocnefoBaTebHbIX
nopta SPI

« HeTbipe KOHTpoepa
nHTepdeiica MOCT P 52070-2003
(MIL-STD-1553B)

« [1Ba KOHTpoONepa nHTepdenca
18977-79 (ARING-429)

» KoHTponnep USB 2.0

+ TpyaLaTh ABE NMPOrpaMMmUpyeMble
JIMHWN BBOAA-BbIBOAA

+ BHyTpuKpucTanbHas cuctema
OTNagKu

COEPbI MTPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

- [1Ba agpa

* PaspsagHOCTb YMHOXUTENS:
40x40 6uT (M3), 3232 6UT (P3)

« 4XUART c apxuTekTypoit UART
NS16550A

« USB 2.0 FIFO 8%32 61T, 16%32 61T

« Ethernet 10/100 FIFO 2Kx40 6uT,
4Kx36 6UT

+ MIL-STD-1553 3Kx18 6uT
 bnok PLL UART

« BHyTprKpurcTanbHas cxema
oTnafKn c nHTepdencom JTAG
(IEEE 1149.1)

+ GPIO 4x6

+ YeTbipe TaiMepa

COEPbI MTPUMEHEHUA:

MPOLECCOPHI LLMOPOBOW OBPABOTKM CUTHA/IOB 32-PA3PA4HbIE

1867BL8®1

ABYXMpoueccopHas CMCTEMa Ha KpucTanne
¢ 32-pa3psgHbiMu DSP ¢ nnaBatouen 3ansatom
n pa3BuUTON Nepudepuen

OMUCAHUE:

32-pa3psaHblii MPOLECCOp — 3TO BbICOKOMPOW3BOAUTENbHAS ABYXMPOLECCOp-
Hasl cMCTemMa Ha KpucTanne, cojepxallas asa sapa 32-pa3psigHoro npoLeccopa
uvdpoBoli 06paboTKK CUrHaNoOB C NaBatollein 3ansaTor. [poueccopHble aapa
COefiHeHbl Yepe3 KOMMYHMKALIMOHHbBIE MOPTbI, KOTOPble 0becrneynBatoT nprem/
nepenadvy fAaHHbIX CO CKOPOCTbLIO 0 480 MbalT/c. 3TO AaeT BO3IMOXKHOCTb pea-
N130BaTh 3DMEKTUBHYIO MYyNBTMNPOLECCOPHYIO 00paboTKy AaHHbIX. Mepude-
PWIHbIE YCTPOMCTBA MOTYT NOAKNKOYATLCS K N1t06OMY 13 MPOLECCOPOB B Mtoboe
BpeMs yepe3 KOMMYTaTop W, COOTBETCTBEHHO, MOTYT YNpaBnaThCs 13 Noboro
npoueccopa.

MpumeHseTcsa B ynpaBnsowwein U BbIYUCIUTENbHONM annapaType, NpegHa-
3HaYeHHO g1 UCNO/Ib30BaHUS B YC/IOBUSAAX HEO6XOAMMOCTY BbIYNCIIEHUI
B peasibHOM BpeMEeHMU.

TEXHUYECKUE XAPAKTEPUCTUKWN:

MPOLECCOPbBI 32-PA3PAAHBIE

1906BMO01A6

MUKPOMPOLLECCOpP C MOBbILEHHOM
CneuCcTonKocTbio Ha 6a3e sigpa SPARC V8

OMUCAHUE:

32-pa3psaaHbli MUKPOMPOLECCOP C NOBbILLEHHOM CTOMKOCTbIO K CneuvanbHbiM
BHEWHNM BO3AeNCTBYOWMM hakTopaM, YeTbipbMsi nopTamun SpaceWire, AByMS
noptamn CAN 2.0B, aymsa noptamu MIL-STD-1553, MHTErpupoBaHHbLIMU KOH-
Tponnepamu PCI 2.2, Ethernet n noptom USB 2.0.

MpuMeHseTca NpU NOCTPOEHUM BbICOKONPOU3BOAUTEIbHOMN, OTKA30yCTOM-
4YuBOU annapaTypbl AN PaboTbl B KOCMUYECKOM NPOCTPaHCTBE.

TEXHUYECKUE XAPAKTEPUCTUKN:

SPARC V8 ¢ moafepxKoit

CoBMmecTum ¢ 1867BLI3D
ApXMTeKTypa 1 cucTemMa KoMaHg,

DSP
TakToBas YyactoTa, My 100
Konmuyectso npoueccopHbix saep 2

50 MIPS
[poV3BOANTENBHOCTD KaXA0ro MpoLeccopa 100 MFLOPS

n3y

4K%32 6UT

o3y
MaMsThb 2Kx32 61T

HanpsxeHne nutaHns, B

[nHamuyecknii Tok noTpebnenus sapa, MA

[nanaszoH paboynx Temnepatyp,’C

Tun kopnyca

060o3HaveHne TY

80

O6beM BHelHel
afpecyemMoii naMsTu
4I%32 6ut

(sapa) 1,8 (+10 %)
(6ycbepos) 3,3 (10,3)

He 6onee 1000

-60 = +85

PGA-602
MK 6117.602-D

AEAP.431280.969TY

APXMUTEKTYpa 11 CUCTEMA KOMaH,

TakToBas yactoTa, My

MpounssoanTensHocTb, DMIPS/MIL,

MamaTe

HanpsxeHne nutaHus, B

[OviHammnyecknii Tok noTpebnerns sapa, MA

[nanasoH pabouvix Temnepatyp,’C

Tun Kopnyca

0b603HaueHne TY

pacwuperus V8e

80

1,7

PROM
256 Mbaint

SRAM
256 MbanT

SDRAM
176ant

OCRAM (BCTpOeHHast naMsiTh)
64 KbaiiTa c KoOM KoppeKLUuy
X3IMMUHTa

(sgpa) 1,8 (+0,18%)
(Bydepos) 3,3 (0,3)

1600

-60 ++125

MK 6117.602-D

AEHB.431280.039TY
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OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

+ CeMUCTYMNeHYaTbl KOHBENED
KOMaHg[ C NpeAcKa3aHueMm
nepexofos

« IHTepdenc otnagkm JTAG

« KoHdUrypmpyembii k3w 1-ro
YPOBH$

« KoHTponnepsbl BHelWHel
namsaty SRAM, PROM 1 SDRAM
(M3Yy, CO3y, CA03Y)

« YeTblpe TaliMepa/cyeTyrKa

« MapaMeTpbl CNELCTONKOCTH:
TN -5V, TM,-5Y, 7.1, -0,5%5Y,,

7.|/|12/7.|/|13 - 2x2P, 7‘C1 5 5yc’
7.C,-5Y,, 7.K -0,5x2K/2K,
7.K,-0,5x1IK, 7.K  -60 M3Becm?/mr

COEPbI MTPUMEHEHUA:

&)




YC/IOBHbLIE OBO3HAYEHUSA LWNAM-KOHTPOJANEPDI

- IWWMM-KOHTPONNEP A/11 NOCTPOEHUSA
@2 Bnokun nuTaHus CUHXPOHHBIX MOHUXXAKOLWMUX DC-DC
NMPEOBPA3OBATENEMN

1396EY055
1396EY054

Aucnnen n LCD-nanenu

WNM-KOHTPONNEP 414 NOCTPOEHUA
BTOPUYHbLIX NCTOYHUKOB NUTAHUA
No MOCTOBOW TOMOJMIOTUUN (FULL-BRIDGE)

1396EY065
1396EY064

ABYXTAKTHbBIA WWMM-KOHTPONNEP ANA
NMOCTPOEHUS BTOPUYHBIX UICTOYHUKOB
NMUTAHUSA NO ABYXTAKTHOW TONONOTrUU

(PUSH-PULL)

1396EY015
1396EY014
1396EY025
1396EY024
1396EY035
1396EY034
1396EY045
1396EY044

KOMBUHUPOBAHHbIW WINM-KOHTPO//EP
C KOMNEHCALMEN KO3®OULMNEHTA
MOLHOCTHU (KKM)

1396EY075

1396EY074
1396EY0T7AS5
1396EY07A4
1396EY07B5
1396EY07B4
1396EY07C5
1396EY07C4
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OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

. OI'paHI/IquI/Ie BbIXOQHOIO TOKa

« [1naBHbI 3aMycK

Q BXO,D, BKMOHEHNA MUKDOCXEMbI

+ 3al1Ta OT MOHMKEHHOIO Hamnps-
KEHWNS MUTaHUS

« 3alMTa OT Neperpesa

« [pOrpamMmMupyemMoe orpaHmye-
HU1e TOKa Harpy3Kku

COEPbI MPUMEHEHUA:

WNM-KOHTPOMNEPbI

1396EY055
1396EY054

CuHXpoHHbIe LU/IM-KOHTpONnepbl

OMUCAHUE:

CrHxpoHHble LUVIM- KOHTpOnepsl NPUMEHSAIOTCA AN YIPaABAEHNS BEPXHUMU U
HVDKHUMY CUNO0BBIMU KKOYaMKW N-TUMa, NpegHasHa4eHbl 4158 NOCTPOEHUSA MOHN-
xatouwmx DC-DC npeobpazosaTteneit ¢ Bbicokm KM/,

Pex<vM ynpasneHns no TOKy 3a CHeT KOHTPOSIA MMKOBOIO TOKa Yepes BHeWHIOH
MHAYKTUBHOCTb, MO3BONSET 0becneunTsb NOLMKINYHOE OrpaHMyeHne o TOKY,
a TatoKe ynpoLjaeT yenn KoMmneHcaLuo obpaTHoM cBasu. Micnonb3osaHne amy-
NVIPYeMOro CurHana ynpasnexHus B BUAE «Mnflbl» YyMEeHbWaeT 4yBCTBUTENbHOCTb
LM K wymam 1 no3sonseT ncnons3osats LM ¢ Manoi CKBaxHOCTbO.

Bo3mMOXHO beckopnycHoe ncnonHeHne 1396EY05H4.

TEXHUYECKUE XAPAKTEPUCTUKN:

CUHXPOHHaA NOHWXKatollas

Tononorus BTOPUYHOrO UCTOUHUKA NiuTaHus (BIAT) (synchronous buck)

WNM-KOHTPOMNMEPbI

1396EY065
1396EY064

LUNM-KOHTpoOnnep Ans NOCTPOEHNS BTOPUYHbIX
MCTOYHMKOB NMUTAHMS NO MOCTOBOW TOMONOT UM
(full-bridge)

OMUCAHUE:

WVIM-koHTponnepbl ¢ $ha30BbiM CABUIOM pPeann3yoT yrnpaBieHne CUM0BbIM
KacKafoM MOAHOro MOCTa MOCPEACTBOM PE30HAHCHOTO NepeKtoYeHNs Npu Hy-
NIeBOM HanpshkeHun ans obecnevyeHns BbICOKON 3hMEKTUBHOCTY Ha BbICOKMX
vacToTax. CxeMma Mcrnonb3yeTcst MMbo Kak peryasTop HampshkeHus, nvbo Kak
perynsTop Toka.

ObnagaeT AONONHUTENbHBIMU MYHKUMAMUI, TaKUMK KaK pacliMpeHHas nornka
ynpaenenus, MyHKUMS afanTVBHOW 3a4epXKN U BO3MOXHOCTb OTK/IOYEHMS.
PaboTaeT C MaKCMManbHOW TaKTOBOM YacToTon 1 MIL.

Bo3MOXHO BeckopnycHoe ncnonHeHne 1396EY06H4.

TEXHUYECKUE XAPAKTEPUCTUKN:

MOHbIA MOCT

Tononorus BTOPUYHOrO UCTOYHUKa NuTaHns (BIAM) (Phase-Shifted Full-Bridge)

Ynpasnenwue WM TOK
MuHMManbHoe HanpshKeHve NuTaHwus, B 45
MakcrmanbHo HanpshxkeHue NuTaHns, B 15
BbixogHOe HanpshkeHwve perynvpyemoe ot 0,8 B
Tok noTpebnexus, MA 10
Mporpammyvipyemas paboyas YactoTa, Kl o1 50 o 750
TemnepaTypHblii franasoH, °C -60 ++125
1396EY055 5142.48-A
Kopnyc
1396EY054 4321.20-E
1N AEHB.431420.679TY

Ynpasnexue WM

TOK, HanpshxeHne

MUHMManbHOE HanpshxeHne NuTaHns, B 10
MakcnmanbHO HanpsxeHve NTaHng, B 16,5
3almTa OT MOHVIKEHHOIO HaNPSHKeHNS NUTaHNS BK//BbIKA, B 11/9
MakcrManbHbIn paboynii uykn % 100
MakcumansHas paboyas YactoTa, Ky 1000
M1KOBbIV BBIXOAHOW TOK Apaiisepa, A 10,1
TemnepaTypHbli ArnanasoH, °C -60 + +125

1396EY065 5121.20-A
Kopnyc

1396EY064 4321.20-E
TY AEHB.431420.680TY
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OT/INMUTENIbHBIE
OCOBEHHOCTMU:

. OrpaHquHme BbIXOQHOIO TOKa

« 3allKTa OT Neperpy3Kun no ToKy

« [1NaBHbIV 3aMycK

« [porpamMmupyemas paboyas
yacToTa

« BbIBOA, BHEWHEV CUHXPOHM3aLIMN

0 3aLLI,l/ITa OT MOHMXXEeHHOro Hanp4-
WEeHWA NUTaHNA

« AlanTVBHad 3afepxKKa

COEPbI MTPUMEHEHUA:




OT/INMUTENIbHbBIE
OCOBEHHOCTMN:

0 OrpaqueHme BbIXOAHOIO TOKa

« 3allKTa OT MeperpysKun o TOKy

« [TNaBHbIV 3anycK

« [porpammyipyeMas KoMreHca-
UMs HaKMoHa

« [porpamMmupyemas paboyas
yacToTa

0 3au_u/1Ta OT MOHMXXeHHOro Hanp4-

WeHNA

COEPbI MPUMEHEHUA:

WNM-KOHTPOMNEPbI

ABYXTAKTHbIU
LULNM-KOHTPO/JIEP

ABYXTaKTHbIM LUMM-KOHTpONNep
A5 NOCTPOEHNS BTOPUYHBIX UICTOYHMKOB
NUTaHWS NO ABYXTakTHOW Tononoruu (push-pull)

OMUCAHUE:

MuKpoCxeMbl MpeacTaBnstoT coboit aByxTakTHble WMM-KkoHTponnepsl ans
NOCTPOEHUS BTOPUYHBIX WMCTOYHMKOB MUTAHWS MO ABYXTAKTHOW TOMOMOrUK
(push-pull).

M3pgenns BKOYaOT B cebs MCTOYHMK MUTaHWS C UCTOYHWUKOM OMOPHOIO Ha-
NPsHKeHWUs, 3alMTY OT MOBBILEHHOTO Vi MOHWKEHHOTO HaNpsXKeHUs NUTaHus,
LUIM-koMnapaTop, CxeMy NaaBHOIO 3anycKa, BbIXOAHOW [paliBep, 4acToTo3aja-
toLLNIA reHepaTop, AAT4MK TOKa, BI0K KOMMEHCalyn HaknoHa C1rHana Ha Bxofe
CS.

Bo3moxHO beckopnycHoe ncnonHeHne 1396EY01H4, 1396EY02H4, 1396EY03H4,
1396EY04H4.

TEXHUYECKUE XAPAKTEPUCTUKN:

aByxTakTHas (push-pull)

Tononorus BTOPUYHOO UCTOYHUKA NuTaHus (BIA) nonymoctosas (half-bridge)

Ynpasnenwue WM TOK
1396EY015, 1396EY014, 15
MUHUMansHOe Hanpshie- 1396EY035, 1396EY034 ’
Hue nuTaxna, B 1396EY025, 1396EY024, 43
1396EY045, 1396EY044 ’
MaKcrmanbHO HanpshxkeHve nuTaHns, B 15
1396EY015, 1396EY014, 5
3awmTa oT MOHVPKEHHOTO 1396EY035, 1396EY034 12,5/83
HanpsXXeHWs NUTaHKs
BK/1/BbIKA, B 1396EY025, 1396EY024, 43/41
1396EY045, 1396EY044 e
MakcrmanbHbIi paboynin unkn % 50
MakcrmanbHas paboyas YactoTa, Ky, 1000
M1KOBbIN BEIXOAHOM TOK ApaliBepa, A +1
1396EY015, 1396EY014, 35
Bpems nnaBHoro 3anycka, 1396EY025, 1396EY024 '
e 1396EY035, 1396EY034, 0075
1396EY045, 1396EY044 ’
TemnepaTypHblii AinanasoH, °C -60 ++125
1396EY015, 1396EY025,
1396EY035, 1396EY045 SL2L20A
RS 1396EY014, 1396EY024
1396EY034, 1396EY044 43031068
TY AEHB.431420.678TY
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WNM-KOHTPOMNMEPbI

KOMBUHWUPOBAHHbIU
LLUIMM-KOHTPOJ/IEP

KOMBUHUpPOBaHHbIM LUMM-KOHTpONNep ¢ Kom-
neHcaymen koadbduruymeHTa mowHocTH (KKM)
pns noctpoeHuns AC/DC npeobpa3soBaTeneu

OMUCAHUE:

MUKpOCxembl NPeacTaBAsiOT CEMENCTBO KOMOVHUPOBaHHbIX LUIVM-koHTponne-
POB C KOMMeHcauwven KoahduumneHTa MowHocTy (KKM) v npegoctaBnstoT Bce
DYHKUMW ynpaBneHus, HeobxoanmMble ans akTveHoro perynstopa KKM un BTo-
puyHoro WM npeobpasoBaHus.

Bo3moxHo — beckopnycHoe — wcnonHeHue  1396EY0TH4,  1396EY07AHA4,
1396EY07BH4, 1396EY07CH4.

TEXHUYECKUE XAPAKTEPUCTUKW:

aByxTakTHas (push-pull)

Tononorus BTOPUYHOTO UCTOYHMKa NTaHns (BIM) nonymoctosas (half-bridge)

Ynpasnerve WM TOK
1396EY075, 1396EY074, 16
MUHMManbHOE Hanpshke- 1396EY07B5, 1396EY07B4
Hue nuTaHns, B 1396EY07AS, 1396EY07A4, 105
1396EY07C5, 1396EY07C4 ’
MakcuManbHoO HanpskeHve nuTaHus, B 18
1396EY075, 1396EY074, 16/10
3alluTa OT NOHWKEHHOTO 1396EY07B5, 1396EY07B4
HanpsHKeHVs NUTaHNS
BKA/BbIKA, B 1396EY07AS, 1396EY07A4, 10,5/10
1396EY07C5, 1396EY07C4 ’
1396EY075, 1396EY074 6.75/5,5
3aLyMTa OT NOHMKEHHOTO 1396EY07A5, 1396EY07A4 T
HanpsHKeHUa NUTaHna
cekumuut LUWIM skn/Bbika, B 1396EY07B5, 1396EY07B4 6.75/3.75
1396EY07C5, 1396EY07C4 o
Tok noTpebneHms, MA 15
TeMnepaTypHbIi AnanasoH, °C -60 ++125
1396EY015, 1396EY025,
1396EY035, 1396EY045 L2204
Kopnye 1396EY014, 1396EY024
1396EY034, 1396EY044 31088
Y AEHB.431420.678TY
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OT/INMUTENbHbLIE
OCOBEHHOCTMN:

« Bxopn BK/ItOYEHWA MNKPOCXEMbI

+ 3allMTa NpeBblEHNS BXOAHOMO
HanpsHKeHs

« [lporpammMupyemMas paboyas
yactoTa

0 OI'paHl/I‘-IeHl/le BbIXOQHOIO TOKa

« 3allKTa OT MeperpysKu no ToKy

« [naBHbIN 3aMycK

. 3a|.|.l,MTa OT MOHWMXEHHOTO Hamp4-
weHnd

COEPbI MTPUMEHEHUA:




_ OTAOENT PASPABOTKW TEXHONMOIMMYECKNX MPOLECCOB CBOPKWN
CBUC U YHUDULUMPOBAHHBIX 3NEKTPOHHBIX MOAYNENR

OTAEN PA3PABOTKU TEXHOJNOIMMYECKUX
NMPOLUECCOB CBOPKU CBUC N YHUDOUNLUPO-
BAHHbIX 3/IEKTPOHHbIX MOAVNEN

OCHOBHbIe
TEXHON0rMYecKue onepaumm

TexHUu4yecKkne BO3MOXXHOCTU

[OviameTp nnactuH - 200 MM

[lnckoBas pesKa nnactuH TonuwHa NNacTuH (Kpuctannos) — 100 + 800 +20 MKM
MpoBepKa KPUCTaNoB [vipriHa pasaenuTenbHbix 4opoxek — 100 MkM (80 MKkM min)
no BHeWHeMy BUay Pasmepebl kpuctannos: o1 0,4 x 0,4 0o 15,0 x 15,0 MM

Bbixoa rogHbix — 99,5%

Bbicokas nponycKkHasa CNoCcobHOCTb ona 100-n POLUEHTHOrO KOHTPOIA
peaibHOro YpoOBHA MPOM3BOACTBA

KOHTpOJ'Ib ,EI,ereKTOB, BHeCeHHbIX BCeMK NpealecTBYWnMn
rnpouecCamu, BKIKOYaa pa3pesaHne I'IOJ'IyI'IpOBO,D,HVIKOBOﬁ NAaCTVHbI
Ha OTAe/IbHblE KPUCTaslbl

KoHTposb napaMeTpoB YyBCTBUTENBHOCTY OOHapyeHs fedeKToB

ABTOMaTM4eCKas onTu4ecKas [17151 KOHKPETHbIX 30H

MHCNeKUnaA
BbICOKOCKOpOCTHbIe M afanTUBHbIE aifOPUTMbl aHa/lM3a METOK,

oCTaBneHHbIX ET 1 HaxoxaeH!s NOBEPXHOCTHbIX AedeKToB

CoyeTaHne N300paXeHUI, MONYHEHHbIX B OTPAXEHHOM U AN dY3HOM
cBeTe, 0becneunBatoT bonee Ka4eCTBEHHOE HaxoxaeHe AedeKToB
Ha MUKPOHHOM YpPOBHE

KOHTpOb HapyLWeHWi rpaHuL, KpucTanna

BO3MOXHOCTb pa6OTbI C pas3in4HbIMM TEXHONTOTUHECKNMIK Fra3aMm

PeakUMOHHO-pa3psAHas KaMepa 13 HepxKaBetoLWeN CTanu ¢ XMMUYECKN
CTOWKMM MOKPbITUEM

Mna3meHHas O6paboTKa NOBEPXHOCTY B HU3KOTEMMEPATYPHO M1a3mMe No3BoNseT:

obpaboTka *« YNYYLINTb afire3nto MOBEPXHOCTU K CMaviBaeMbiM MaTepuanam
(Kneu, KoMNayHabl, aHaAephUn 1 T.1.)

* CTabWNM3MPOBAaTH NPOLIECC NPYBAPKY
BHYTPEHHMX NPOBO/IOYHbIX BbIBOLOB

Bbicokas npoun3BoanTeNbHOCTb: A0 1000 KOMMOHEHTOB/Yac
MOHTaX KOMMOHEHTOB Ha KNEeBOE ¥ 3BTEKTUYECKOE COeIMHEHE
Pasmepsbl kpuctannos: ot 0,17x0,17 o 50x50 MM

Haknelika Kpuctannos TOYHOCTb MOHTaXa KpUCTanoB: £7 MKM Ha 30, £0,15°C Ha 30

Ha OCHOBaKNE BO3MOXHOCTb paboTbl CO CBEPXTOHKMMU KpucTanaamu 4o 0,02 Mm
Bo3MOXHOCTb paboTsl C naacTuHaMu aramMetpom Ao 300 Mm

B0O3MOXHOCTb MOHTaXa KpucTannos Metonom «flip-chip» paamepom
o1 0,500 50 Mm
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Jla3epHas MapKMpPOBKa

OTAEN PASPABOTKW TEXHONOIMMYECKNX MPOLECCOB CBOPKMN
CBUC U YHUOULUMPOBAHHBIX 3NEKTPOHHBLIX MOAYNENR

OCHOBHbIe
TEXHO/IOTMYECKMe onepaLum

TexHu4yecKkue BO3MOXXHOCTU

YNbTpa3ByKoBasi AVarHOCTVKA KNEEBbIX M NMPUMOAHBIX LWBOB, MPOBONOYHbIX
YnbTpa3ByKoBas AedeKkToCKonms CBapHbIX coefinHeH N, coenrHenwni flip-chip B nnacTrkoBbIX Kopnycax:
BbISiBAIEHWe NOp, MyCTOT, TPELWWH 1 Np.

Mposonoka Al, Au:
+ 20-50 MKM
+ 100-750 MKM
CBapKa antoMV1H1EBbIX/3010TbIX [1OBTOPSAEMOCTb MO OCAM 3 MKM NMpu 30

BEIBOAOB CKOPOCTB: 10 7 NPOBOOYHbIX BbIBOOB B CeKyHYy (MPU OnpeaeneHHbIX

TecTpoBaHue coeanHeHNi YCNOBUSIX CBaPKN)
HeckonbKo ypoBHel pa3BapKu Ais CTEKOBOW COOPKM KpUCTaniIoB
PasBapKa WapuK-KIUH U KNUH-KIWH
HaHeceHve 06 bEMHbIX KECTKIX BbIBOOB — «6aMMOB»

KOHTPONb MPOYHOCTY CBAPHbIX COeAMHEHMI Ha pa3psis Ao 100 rp
TecTMpoBaHyie CoeJMHEHN KOHTPOMb MPOYHOCTU LAPMKOBbIX BbIBOLOB Ha CABUT 1 OTPbIB A0 5 K
KOHTpOb NPOYHOCTY KpenneHns Kprctanna go 100 kr

Pa3mep 30HbI 06paboTKM 110x110 MM

Pasmep 3Haros ot 0,3 0 110 MM

CkopocTb 06paboTku oT 1 Ao 10 000 MmM/cex

WnprHa nMHWK C aBTOMaTUYeCKnM 3anonHeHrem ot 0,05 o 3 MM

TWN BbIBOAVMBIX U30OPaXKEHMIA — KOHTYPHbIE U PAaCTPOBbIE N300PaXEHNS,
TeKcToBas MHMOPMaLMs, NPUMNTUBEI

MapKvpyemble MaTepuarbl: METaNbl, NACTHKM, OKPaLUEHHbIE MaTepuassl,
pesuHa, NoynpoBOAHMKA 1 Ap.

PoboTU3MpOBaHHas Nnathopma CBapKY C LUaroBbIMM NPUBOAAMM
no 5 ocsiM nepemeLleHus

MaTpur4HOe pa3mMeLieHre KOPMycoB 1 Kpblllek

MaTpu4HbIV gepxaTenb agantepa KpblleK Ans No3nUYOHVPOBaHMS
KpblLWKM Nepeg nogbopom

BaKyyMHbIV MHCTPYMeHT nogbopa C MHTErp1MpoOBaHHbIM Y3/10M YI10BOM

MprxBaTKa KpblLLeK KOppeKLMH

CTaHUMs NO3NLUMOHNPOBaHNS KPbILWEK C MHEBMATUYECKMM CTOMOM
NOACTPONKIN NONOKEHS Nepes YyCTaHOBKOM Ha KOpyc

MpuxBaTKa Kpbllwek rabaputamu oT 3x3 Ao 40x40 MM
To4yHoCTb No3nunoHnpoBaHing £10.0 MKM
MoBTOpPSeMOoCTb (Mo oaHOW ock) 19 MKpaf,
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OCHOBHbIE
TEXHO/IOTMYECKMe onepauum

OTAOENT PASPABOTKW TEXHONMOIMMYECKNX MPOLECCOB CBOPKWN
CBUC U YHUDULUMPOBAHHBIX 3NEKTPOHHBIX MOAYNENR

TexHU4yecKkne BO3MOXXHOCTU

OTAEN PASPABOTKW TEXHONOIMMYECKNX MPOLECCOB CBOPKMN
CBUC U YHUOULUMPOBAHHBIX 3NEKTPOHHBLIX MOAYNENR

OCHOBHbIe

TexXHoJiorn4yeckme onepauumn

TexHu4yecKkue BO3MOXXHOCTU

I'epMeTmesauMﬂ KOMMOHEHTOB

KOHTpO/Ib repMeTUYHOCTU

VcnbiTaHve Ha BO3dencTBre
JIMHENHbIX YCKOPEeH I

MoHTax KpuncCTannoB METOAOM
«flip-chip»

fepMeTn3aLmns MeTan Io0KkepaMmyeckyix KopnycoB B KOHTPOVIPYEMOW
MHEPTHOW cpefie C TOYKOW pochl He MeHee -65°C

J1azepHas repmeTm3aums:

* BbIXO4Has MOLWHOCTb N1asepa o 8 KBT

« HOMUWHa/bHbIN Ny4oK Nazepa B hokyce He 6onee 400 MKM

* ANINTENBHOCTb UMMYNbCa B AranasoHe o1 0,2 - 100 Mc

* CTabUNBbHOCTL DOPMbI UMMY/bCa He XyKe +3%

+ BO3MOXHOCTb paboTsl ¢ U3genusamu rabapvtamu 4o 300 x 300 Mum

LLloBHO-poONMKOBas repMeTn3aLmns:

« aBTOMAT CBApPKW C ynpas/ieHrem no 5 ocsiM. BO3IMOXHOCTb CBapKK
NPSIMOYTOMbHbIX, KBaAPATHbIX, KPYT/bIX KOPMYCOB rabaputamyi 0T 3 MM 10
150 MM vnv 6onee, BbICOTOM A0 25 MM, C MAOCKAMM 1 NPOdUNNPOBaHHbIMY
KpbILWKaMK TOMLLUMHOM A0 0,25 MM, a Takke MaTpuL, Ans FpynnoBo
06paboTku 13nenmnin

* TOYHOCTb NMO3NLMOHMPOBaHKA MO X, Y, Z He xyxe + 10.0 MKM

KOHTpOJ’Ib repMeTn4YHOCT Ha Majible Te4Yn:

* MOPOroBas YyBCTBUTENIbHOCTb MaCC-CMEKTPOMETPA —
He 6bonee 1.10-11 Masm3/c

* MVH. OBbHapy1Baemas Tedb Ans renus (8 pexuiMe Vacuum) <5 x10-12 mbap n/c
* MWH. 0OHapyKvBaemas Teub ans reans (B pexmme Sniffer) <5x 10-8 mbap n/c
* MaKC. 0OHapyvBaeMas Teub As renns, KoTopyo MOXHO

oTobpasuTs 0,1 Mbap n/c

KoHTposb repMeTUYHOCTM Ha BoMbline Teun:

+ MaKC. Temnepatypa paboyein xuaroctn — 150°C

*« TOYHOCTb NOAAEPXKaHNS TemrepaTypbl +1 °C

« Bpems ncnbiTaHms — 30/60 ¢

« yBENMYeHune nuH3bl perens - 4 kpat

VicnbiTaHvie n3aenmnin Ha BO3AenCTBUe TUHEMHbBIX YCKOPEHUI +X, +Y, +7,
NpY UCNONb30BaHWM COOTBETCTBYHIOLIMX POTOPOB U BCTABOK

Perynupyemas CKopoCTb BpalleHus potopa LeHTpudyru o 19 000 06/mMuH
[AvanasoH neperpysok 4o 30000 g

Pasmepsbl kpuctannos: ot 0,4 x 0,4 go 20 x 20 MM

TOYHOCTb MOHTaXa KpncTannos: +1 MM ans «flip-chip»

MaTepwansl Wapunkos: Cu+SnAg (npunoiiHas wanka), Au, SnAgCu, SnPb
Pa3mepbl «b6amnax: 0T 60 MKM 40 760 MKM
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dopmMupoBaHmne
LapVIKOBbIX BbIBOAOB

fepMmeTM3aLms cBOBOAHOM
3a1VBKOM

BakyymHas naika

dopmMUpoBaHMe WapyiKa 3a OAMH War (yCTaHOBKa 1 On/laBneHne)
BecdntocoBbii npouecc

OTCyTCTBYE HEOOXOAMMOCTY B AOMONMHUTENBHbIX MHCTPYMEHTaXx
1 0bopynoBaHMM

He TpebyeTcst [ONONHUTENbHOE ONNaBNeHNe WapuKoB

[viameTp wapnkos o1 40 o 760 MKM

MaTepuans! Wwapukos: SnPb, SnAg, SnAgCub AuSn, InSn, SnBi

[OONOXKKI: MNACTMHBI, KDUCTANbI, NeYaTHble NNaThl, kepamika, BGA, CSPuT.4.
BO3MOXHOCTb BCTPamMBaHNA B IVHUIO

BbicOKas Npon3BOANTENBHOCTb

Bbicokas TOYHOCTb

BO3MOXHOCTb PEMOHTA 1 BOCCTAHOBNEH NS WAPUKOB

Pasmep LaprKOBbIX BbIBOLOB KOMMOHEHTA: 75 MKM UV MeHee

OcHoBHble dyHKUMK MaTeprana Underfill: HusennpoaHue pasnuymii
B 3Ha4yeHnax KTP, oTBog Tenna

CopepxaHne HanonHUTENd B Matepuane: okono 70%
KTP: 25-30 ppm/°C
Hanunyve noHHbIX NprYMecel: He0bX0AMMO OTCYTCTBME NPUMECEn

TexHonorns HaneceHus: Tekyunin Underfill. 3anonHeHve npocTpaHcTBa
OCYLIECTB/ISETCS 3a CHET KanuansapHoro addexTa. [ns 3anofHeHns
NPOCTPaHCTBa HeobxoAMMO 3 Mpoxoda fo3aTopa

YcTaHOBKa BbICOKOTOYHOTO [J031POBAHUSA U 3a/IMBKM KOMMNAyHAOM
NORDSON ASYMTEK cepun SPECTRUM S-820

BO3MOXHOCTH YCTAHOBKM:

* PerynMpoBKa Temnepatypbl Texnpouecca oo 450°C

* BbICOKAst PABHOMEPHOCTb TeMNepaTypHOro npoduns

* CKOPOCTb Harpesa Ao 50°C/MuH

* CKOPOCTb oxnaxaeHns 0o 180°C/MunH

* BakyyMm 10 10-5 mbap

* NpvMeHsemMble razosble cpefbl (napbl HCOOH, N2, N2H2)

ObnacTu npuMeHeHus:

*« TMBPUAHbBIE MUKPOCOOPKY

* CMN10BbIE NOMYNPOBOAHNKOBbIE KOMIOHEHTHI
* ONTO3NEKTPOHHbIE KOMMOHEHTBI

« repMeTUYHas 3analika Koprnycos

* KOPNYCMPOBaHWE KPYCTaNNO0B

* KOPNYCMPOBaHWe CBETOAMO0B

* KOpnycuposaHve MOMC

YcTaHOBKa BakyyMHoW naiku Centrotherm VLO20
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AO

«HUUNIT»

OBPA3OBATE/IbHBIE MPOTPAMM b

AKTUBHO PA3BUBAET

COTPYAHUYECTBO C BbiCWUNMU
YYEBHbIMUW 3ABEAEHUAMU POCCUN.

AO «HUWNIT»

CopeiicTBMe ABYCTOPOHHMUM Hay4YHbIM M 06pa30BaTeNbHbIM KOHTaKTaM, OCyLLeCTBeHVE
Hay4YHO-TEXHMYECKMX MEePONPUATMIA U COBMECTHbIX WCCNeLOBaTENbCKMX MPOEKTOB —

NPUOPUTETHbIE HAaNPaBAEHNS Hallero CoTPyAHMYeCTBa.

e

OCHOBHbIMU Lie/iIIMU Hallell COBMEeCTHOM paboTbi
ABNAIOTCA:

« 0OMeH OMbITOM BbICOKOKBaNNMOULMPOBAHHbIX
CNeunanucToB A NPOBEAEHNS YHEOHbIX 3aHATUIA
M Hay4YHbIX MCCNeaoBaHWA MO MNEepCneKTUBHbIM
HanpaBAEHWSIM HaYKW 1 TEXHUKW;

+ NpOBEEeHNe COBMECTHbIX Hay4HbIX MEepOonpUsaTUA
(KoHbepeHUMiA, BbICTABOK, CEMUHAPOB U T.4.);

+ NpoBefeHne COBMECTHbIX HayYHO-MCCnefoBaTeNb-
CKMX 1 OMbITHO-KOHCTPYKTOPCKMX paboT no nepcrnex-
TUBHbIM HaNPaBNEHNAM HaYKM 1 TEXHUKN;

* NpefoCTaBneHNe BO3MOXKHOCTM UCMONBb30BaHNS He-
06x0MMbIX B 06pa3oBaTe/lbHOM MpoLecce 3/1eMeHTOB
KOMMOHEHTHOM 6a3bl, a TakxKe Apyroro 06opyaoBaHms
ONg NpoBefeHns UCCNeAoBaHUA Npu ObydYeHUn Ha
NPaKTUYECKMX 3aHATUSAX.

Mbl yBEpEHbI, HTO COBMECTHbIE YyCUMS
NocayaT B3aMMHOMY Hay4YHOMY 060-
ralleHmio M NporpeccUBHOMYy pa3Bu-
TUIO OTpacaun.
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B HacTosiliee BpeMsi OCHOBHbIM NapTHEPOM MO pea-
nusauuu mHdopMaLMOHHO-06pa3oBaTe/IbHbIX
nporpamm sBnserca 000 «HM® Bektop». CTtont
OTMETUTb, Y4TO HOMbWMM MHTEPECOM MOMb3yeTCs 0by-
vatowmin Kypc «MpoexTrpoBaHne UMbPOBbIX CUCTEM
ynpasneHus Ha 6ase oTe4ecTBEHHOIO MUKPOKOHTPOS-
nepa AO «HUM3IT» K1921BKO1T», opraHM30BaHHbIN
000 «HM® BexTop».

[ns opraHv3aumn 3aHaTWIA Ha Hasze NOCTaBNSEMBbIX
AO «HWVW3T» KoMnnekToB, pa3paboTaHo creumanb-
Hoe y4ebHoe nocobue «MpaKTU4ecKnii Kypc MUKPO-
NPOLIECCOPHOM TEXHMKN Ha 6a3e  NpPoLEeCCOPHbIX
aaep ARM-Cortex-M3/M4/M4F». Mocobre nocesieHo
BOMpOCaM anmnapaTHoOV apXUTEKTypbl, OCOHBEHHO-
CTAM TMPUMEHEHNS, MPOrPaMMUPOBAHUA U OTIALKM
OTeYeCTBEHHbIX MWKPOKOHTponnepos KI1921BKO1T
Ha 6a3e sgpa ARM  Cortex-4M npoOV3BOACTBA
AO «HUNIT».

HaunoHanbHbIM  MCCNefoBaTeNbCKMM  YHUBEPCUTE-
ToM «M3W» Ha 6a3e VectorCARD roToBsaTCs yyebHble
nocobus no gucumnavHam «MuKponpoLeccopHble
Cpeactsa B 3MeKTponpusofe», «Mukponpoueccop-
Has TexXHVKa B 3M1EKTPONPUBOAE» U PEeKOMEeHOaLumm
MO KYPCOBOMY MPOEKTUPOBAHMIO B PaMKax ANCUMMINHDI
«CncTembl yNpaBneHns 3NeKTPonpruBOa0BY.

HT06bI y3HATH OOMbLIE, NOCETUTE Hall OPULMANBHbIA CANT: WWWw.hiiet.ru

nnn noanMwmMTeCb Ha Hac B COUManbHbIX CETAX.
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