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O MPEAOMPUATUNN WWW.NIIET.RU

HAYYHO-UCCIEJOBATE/IbCKUA HHCTUTYT
IJIEKTPOHHOU TEXHUKHU — NPEANPUATUE,
HA KOTOPOM B BAJIEKOM 1965 rogy
bblJIA CO34AHA NEPBAA OTEYECTBEHHAA
MUKPOCXEMA.

Cenvac, cnycta nonseka, AO «<HANI3T» BXOAUT B UNCNO BEAYLUNX NPEANPUSTUN SNEKTPOHHOM
NPOMbILLIEHHOCTU. OCHOBHbLIMW HanpaBfeHNAMU, B KOTopbix pabotaeT AO «<HUNUIT»,
ABNSAIOTCA pa3paboTKa U BbiMYCK CMOXHbIX N3AENNN MUKPOSNEKTPOHUKM:

» MUKPOKOHTPOEPHI;

> cBepx6osblune UHTErpasnbHble CXeMbl TUMA KCUCTEMA Ha KpUCTanne»;

> npoueccopbl LppoBon 06paboTKM CUrHaNoB;

> Undpo-aHanorosble NpeobpasoBaTen N HTEPPEenCcHble MHTErpasibHble MUKPOCXEMbI;
> BbICOKOYACTOTHbIE U CBEPXBbICOKOYACTOTHbIE TPaH3UCTOPbI;

» moaynu BY n CBY-ycunurtenu MowHoCTH;

» cunoBble GaN-TpaH3uUcTopbI.

HUNSDT

HAYYHO-UCCNEAOBATE/IbCKUIA MHCTUTYT
3NEKTPOHHOM TEXHUKU

SJNIEMEHT

Ha Bce Bonpockl BaM roToBbl
MaKCUMasbHO GbICTPO OTBETUTb
crneunanucTbl Nogaep>XKu.
3apante Bonpoc Ha popyme
Hawero cauTta: forum.niiet.ru

HanuwuTte Ham Ha support@niiet.ru
WM NO3BOHUTE B oTAEN
MapKeTuHra u cbbiTa No TenedoHy:
+7 (473) 226-98-95

CEMYAC B MOPT®DENE
HALUMX PA3PABOTOK BOJIEE

80
130

TPAH3NCTOPOB

MocTosiHHOE  ynydlleHne  KayecTBa  BbiMyc-
KaemMon npogykumm - OAHO U3 Haubonee
NMPUOPUTETHBIX HanpaBneHumn MOSUTUKM
pykoBogcTBa Hawero npegnpuatusa. WHCTUTYT
pacrnonaraeT COBPEMEHHON MPOU3BOACTBEHHOM
nMHMeNn, obecneymBaeT MOCTOAHHOE MOBblLEHWE
KBanuoukaumm un  NpodeccuoHanbHbll  POCT
coTpygHukoB. Ocoboe BHUMaHWe ypenseTcs
NMOWCKY TanaHTNBbIX NHXXEHEPOB M BbICTPaNBaHNUIO
[OBEPUTENIbHBIX OTHOLIEHUMW C MOCTaBLUMKaMMU,
napTHepamMu 1 NOTpebuTensamMu Hawemn NPOAYKL MK,



YCNYyru

MTOMHMO NTPOU3BOACTBA U3E/TNN
MUKPOSJIEKTPOHUKH, HUUIT

WWW.NIIET.RU

NPEROCTAB/IAET NOTPEBUTENIAM LUHPOKHU

HABOP JONOJTHUTENIbHBIX YCIIYI.

KOHTPAKTHAA CBOPKA

AO «HUNIT» ocyuecTBnseT c60poyHoe
MPOU3BOACTBO MHTErpasbHbIX MUKPOCXEM

M NoNynpoBoAHUKOBBLIX MPU60poB B
MeTaslIoKepaMmMyecKuX U MeTannonosiIMMmepHbIX
kopnycax. lNMpousBoacTBeHHas MOLWHOCTb JIMHUU
KOpMyCcUpoBaHUS B METa/IoNOIMMEPHbIX Koprycax
6onee 10 MsH WT. B rof,.

AKTUBHO OCBaunBalOTCA COBPEMEHHbIE TEXHOIOMUMU
KOpMNyCcUpoBaHus.

Ha npepnpusatum cosgaHbl  LENCTBYHOT:

» 6a30Bas TEXHONOMMA MHOFOKPUCTanbHON cHbopku
CBWC Ha ocHoBe MeTofoB 3D-uHTerpaumu;

» 6a3oBas TexHosornyeckas nuHus c6opkm bUC n
CBNC B MHOroBbIBOAHbLIX MeTannokepaMmnyeckmx
kopnycax Tuna DIP, LCC, CQFP, CPGA, CBGA

(B T.u. c uIcnonb3oBaHunem TexHonoruu flip-chip) n gp.;
» TexHonorunsi C6opkun Ha nevaTHble nnatel COB
(Chip-On-Board);

» TexHonoruns c6opKn Ha NEHTOYHOM MOAUNMULHOM
HocuTene TAB (Tape Automate Bond).

Ba)kHeALInm BEKTOPOM pasBuTUA  ABnseTcH
TexHonorna 3D-uHTerpauun. [aHHbI® MeTOpR,
nosBosisieT co6upatb KpuUCTasUibl, U3rOTOBJIEHHbIE
Mo pasHbiM TEXHONorusM, B OAMH Kopnyc. 3TO
HanpasneHne AO «HUUIT» passuBaetr c¢ 2007
roga 1, 6naropapa coBpeMeHHOMY 060pyAoBaHUIO
U  BbICOKOKBanNuPUUUPOBAHHbIM creyuanmcTam,

[o6UNoCh 3HAUUTENIbHbIX pe3ynbTaToB.

Mpenmyliectsa UCnNonb3oBaHMA COOPKM Ha OCHOBE
MeTogoB 3D-uHTerpaumm:

P ycKopeHue npoLecca pa3paboTku;

P CHMXEHNEe CTOMMOCTH;

» yMeHblUeHWe MaccorabapuTHbIX pa3MepoB;

» yMeHblUeHe 3aHepronoTpebneHns;

b yBenumuyeHne GpyHKUMOHanNa;

» yBenmueHune 6biICTPOAENCTBUSA
(npounsBoaUTENBHOCTH).

PASPABOTKA MUKPOCXEM

[n3ailH-LeHTP MHCTUTYTa BbINOJIHAET NOJIHbIN
KOMIMeKc paboT No NPoeKTUPOoBaHUIO L po-
BbIX MHTErpasnbHbIX MMKPOCXEeM: OT YPOBHS
NorMyecKoro onucaHus mogenen 4o Tononoruu
KPUCTaNmoB, BK/IOYas aHanorosoe u
CMelLaHHOe NPoeKTUPOoBaHue.

Wcnonbayemble NporpaMmHbie MHCTPYMEH-

Tbl CUCTEM aBTOMATU3NPOBAHHOIO NPOEKTU-
POBaHus, AU3aH-KUTbI U BUBINOTEKUN KpEM-
HMeBbIX GabpuK NMO3BONSAIOT NPOEKTUPOBATL
MUKPOCXEMbl C MPOEKTHbIMU HOPMaMU A0 22 HM.

@0 0 000000000000 00000000000000000 00

NPOBEAEHUE UCTbITAHUNA

UcnbiTaTtenbHbin ueHTp HUMNIT akkpeputoBaH

CAC «3dneKTpOHCEPT» Ha NpaBo NpoBefeHus
UCNbITaHUA OTEYECTBEHHON U UMMOPTHOMN
anemMeHTHoOM 6a3bl U UMeeT nuueH3uto depepanbHoro
KOCMMUYECKOro areHTCTBa Ha OKa3aHue

ycnyr npegnpuatuam «Pockocmoca».

ObopypoBaHMe ucnbiTaTenbHoOM nabopaTtopun No3BonseT
NPOBOAUTbL UCMbITaHUA MUKPOCXEM Ha BO3AEeNCTBUE
MEXaHUYECKMUX, KITMMaTUYECKUX, SNEKTPUYECKMX,
PECYPCHbIX N KOHCTPYKTMBHbIX GaKTOPOB. TexHuyeckmne
BO3MOXHOCTW UCMbITAaTE/IbHOIO LIEHTPa NO3BONSOT
NpPoBOAUTb cepTUUKaLMOHHbIE UCTbITaHnsa KB T

1 ucnbitaHna OKB Ol B COOTBETCTBUM C 3asiBNIEHHON
06NacTbo aKKpeauTaLmm.

HNNDT

HAYHHO-UCCNEAOBATEN bCKUN UHCTUTYT
3/IEKTPOHHOW TEXHUKWN

QNEMEHT




YC/IOBHbIE ObO3HAYEHUA:
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CucTembl Nprema, nepeaasn

1 06paboTKM nHDOpMaLMn
BcTpoeHHoe ynpasneHuve

ABTOHOMHbIE
HeobCnyxMBaemble
annaparbl

PoboToTexHun4ecKkme
KOMM/IeKChI

ABTOMAaTM3aLMA
TEXHONOrNYeCKnx
npoLeccos

ABTOMAaTU3NPOBAHHOE
ynpasneHue
3N1EKTPONpPUBOAOM

BblymcnmtenbHas TeXHMKA

TeﬂeKOMMyHI/II-(aLI‘VIOHHaﬂ
TeXHNKa

MopTaT1BHas HocuMast
annaparypa

NHTennekTyanbHoe
yrnpasneHue

CpencTBa HabnoaeHus,
H6e3onacHoCcTH

CeTb MHTeNNEeKTyanbHbIX
AaTYMKOB

MoBbILLEHHAs CTONKOCTb
K paguaumn

QVIPEOO®OO®OO®E

MeTponorung

CBsI3b

MepunumHa

JHepreTuka

[MPOMBIWIEHHOCTb

OprrexHuka

CpeqcTBa OnoBelleHns

ABTOMOOMECTPOEHNE

CrnoBsas 3NeKTPOHMKa

Lincbposble cucTeMbl ynpaBneHus

Pagnonokaums

Annapartypa KOCMNYeCKOoro
HasHavyeHnsd

MUKPOKOHTPOJIJIEPbI

AOPOXHAA KAPTA

MAPLWPYTU3ATOPDI
1921BK038

K®ON.441461.038
K1946BM014
1882BE53Y (MCS -51)
1882BM1T (MCS -51)
1830BE32Y (MCS -51)
1830BE32AY (MCS -51)
1887BE7T (RISC)
1887BE4Y (RISC)
1874BE36 (MSC-96)
1874BE76T (MSC-96)
1874BE71T (AMSC-96)
1874BE7T (AMSC-96)
N1874BE36
1921BK048 (RISC-V)
K®ON.441461.018
1921BK035 (RISC)
K®ON.441461.024
1921BK028 (RISC)
K®ON.441461.037
K1946BK035 (RISC)
K®ON.441461.029
K®ON.441461.039
K1921Bro15 (RISC-V)
K®ON.441461.014
1874BE10AT
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JOPOXHASA KAPTA

MUKPOKOHTPO/ITNEPBI 8-PA3PAAHDBIE

1882BM1T . gsst’leEI-\’ATr
24 MIy ’ 4

5,0B-16 My

1887BE4Y
16 My

18303E32AV@
16 My

&

1830BE32Y
12 My

1887BE1Y
8 MI'y

1830BE91T
24 My

1882BE53Y
24 MMy

1882BE90Y Obo3HaveHue
24 Mly, HacToTa

H1830BE31 @ CneucToiikue
H1830BE51
12 Mly,
Ans Bawero yao6cTBa Mbl NpefoCcTaB/sieM TeCTOBbIe 06pasLbl U3genui,
a TaK)XXe MaKeTHO-0T/lafO4YHble NaThl.

MoapobHOCTU y3HaBalTe y MEHeMKEPOB Mo TenedoHy: +7(473) 226-98-95
VNV 3NEKTPOHHOW MoYyTe: support@niiet.ru

. Cepl/ll‘/lleIe n3penna |:| nepcneKTuBHbIE N3aenna n3genua, He peKkoMeHayemble K NpPUMEHEHUI0




JOPOXHASA KAPTA JOPOXHAfA KAPTA

MWKPOKOHTPONAEPHI 16 N 32-PA3PAAHDBIE MUKPOKOHTPOMNEPBI 16-PA3PALAHDBIE

K1921Brois

1921BK048
200 My

1874BE10AT 1921BK01T1 1946BK035

100 MIy 100 MIy

1874BEOST @

MWKPOKOHTPOJ/INEPHI
32-PA3PSAAHBIE

1921BK028
200 My

1874BETT &

K1921BKO1T
100 MIy

1874BES6T

16 My 1874BE71T

24 My,

1874BE76T 1921BK035

20 My

100 Mry

1874BE36
N11874BE36
20 My

1874BE66T 1887BE3T
16 MI'y, 40 MTy,

1874BE16T
16 My

Obo3HaveHue
YacToTa

1874BEO6T
20 MT'y,

Obo3HaveHue
YacToTta

1874BE36A CheucToiikue CneucToiikure
N1874BE36A @ @
12 My,

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

n3pgennd, He peKkomeHgyemble K NpuMeHeHUto

. CepVIl\/'IHbIe n3penna |:| nepcnekTnBHbIE U3penns n3pennd, He peKkoMeHgyembie K NpuMeHEHUI0 nepcneKkTnuBHbIE N3penna |:| CepVIl‘;IHbIe n3penna .

12 13



MAPWPYTWU3ATOPbI

1921BK038

paguauMoHHO CTOMKNM
MapwpyTusaTtop cetn SpaceWire

OMUCAHMUE:

MuKpocxeMa npeacTaBasieT cobo BbICOKOCKOPOCTHOM MapLupyTu3aTop 6opTo-
BoW ceTun SpaceWire ctaHgapTa ECSS E ST 50 12C Rev.1. Kaxxablvi nOpT MapLupy-
TU3aTopa NoAaepPXKMNBaeT clefyloLime paclmpeHHble GYHKLUN B 4OMONTHEHNE
K CTaHOAPTHbIM!

P o6ecneymBaeT GUNLTPALMIO MAKETOB MO agpecaM Ha3HayYeHus;

P obecrneymBaeT GUALTPALMIO MAKETOB MO ANHE NAKETA;

P o6ecneymBaeT orpaHMYeHmMe NOTOKA AAHHbIX MO CPeAHEeN CKOPOCTH;

P o6ecneymBaeT orpaHMYeHmMe NOTOKA AAHHbIX MO BPEMEHM COMMAcHO 3aK/a-
AblBAaeMOMY pacnmcaHuio;

P o6ecneymBaeT 06HApYKEHUNE «3AaBUCLINX» CORAUHEHUI;

P o6ecneymBaeT c6Op CTAaTUCTMKM 1 GOPMUPOBAHIME NpepbiBaH.

MpumeHsieTcs B 60pTOBbIX ceTaAX SpaceWire.

TEXHUYECKUE XAPAKTEPUCTUKN:

KonnyecTBo BHELIHWX NOPTOB
MapLipyTu3aTopa

31

TakTOBas YactoTa 200 MI'y,

CkopocTb 06MeHa no nopTam oT 10 M6uT/c ao 200 M6UT/C;

BydhepHas namaTb npMeMHuKa nopra

Space-Wire 1 Kbant

BythepHas namaTb nepegaTyvKa nopra

SpaceWire BINEEL

MopTbl SPI, 12C, JTAG

HanpsheHne nuTaHus nopTtos 33B
BBOfa-BbIBOAA ’

HanpsixeHne nutaHus agpa 1,0B

[Auana3soH pabounx Temnepatyp,’C -60 ++125

Tun Kopnyca MK 8316.400-3

0603HayeHne TY AEHB.431290.761TY

7.11-7.13,7.M6, T.UT - 4YC;
7.K1,7.K4, 7.K7 - 1K;

7.K11 (7.K12) - 60 MaB«cm2/mr (no
KaTacTpoduyecknm otkasam u T3), 15
M3B-cm2/Mr (no achdekTam cboes)

MapameTpbl CNeLCcTONKOCTY

OTIMMUTE/NIbHbIE
OCOBEHHOCTMN:

» MaplupyTunsaTop obecneymnsaet
BbINO/HEHME (DYHKLNIA CETEBOrO
KOMMyTaTopa COrflacHoO CTaHAapTy
ECSSE ST 50 12C Rev.1

» MapwpyTusatop obecneyvsaet
NoaaepPXKKy NyTEBOM U NOrMYECKOM
agpecaumm, UMeeT BO3MOXHOCTb
yAANEeHNs NOrNYeCKnX agpecos

« Mukpocxema obecneyvBaet
hopMrpoBaHKe annapaTHoro
CUTrHana npepbiBaHNA Ha BHELIHUN
BbIBO,

» Mukpocxema obecneyvBaet
nopaaepx Ky npotokona RMAP
cornacHo ECSS E ST 50 52C gns
3anncy 1 YTEHUS BCEX PEFUCTPOB
yrnpaBneHus, CTaTUCTUKKN U T.4,.

» MMkpocxema obecneynBaeT
pacnpocTpaHeHWe METOK BPEMEHM
(time codes) 1 npepbiBaHU
(distributed inter-rupts)

* BHYTpeHHWI KOHUIYypaLMOHHBIN
nopt




OT/IMNMUTENIbHBIE
OCOBEHHOCTMU:

* MUKpPOKOHTpoO1ep K1946BM014

» pa3bembl USB Type-C n DC
Barrel Jack

* Pa3beM A/ MOAK/IYEHMS
nporpammartopa (MHTepdenc
ISP)

+ KHOMKa annapaTHoro cbpoca
RESET

* MepekK/YaTeNb, No3BOSAOLWNNA
BbIOpPATb YaCTOTY TAKTUPOBaHUS
MK (8 nnun 16 MIu)

* pasbeM NnepeKkoveHuns
Hanps)XeHWsa NUTaHus
MUKpOKOHTpoanepa 3,3 B unu
5B

» 4 pa3bema Tuna PLS ¢

Wwarom 2,54 MM, K KOTOPbIM
MOLK/IOYEHbI BbIBOAbI
MUKPOKOHTpOAAepa

« pa3bem Tuna PLS c warom 2,54
MM C 8 KOHTaKTaMu

* 2 NONb30BaTENbCKME KHOMKN
» 4 cBeTOAMOA

MAKETHO-OTNALOYHAA MNAATA

K®/AN1.441461.038

MaKeTHO-OT/Nafo4YHasa naarta gns
MUKPOKOHTponepa K1946BM014

OMNCAHME:

MnaTa siBNsSieTCS CPefCTBOM A1 pa3paboTKu NporpamMMHOro obecnevyeHus u
OLEHKMN BO3MOXHOCTEN MUKPOKOHTponnepa K1946BM014, no3sonseT npo-
U3BOAWNTb MPOTOTMMMPOBAHME YCTPOMCTB Ha OCHOBE MWKPOKOHTpoONnepa

K1946BM014.

MnaTa He COAEPXNT BCTPOEHHOTO NporpamMmMaTopa.

TEXHUYECKUE XAPAKTEPUCTUKN:

MWKpPOKOHTpOANEp

MuTaHue nnatbl

MuTtaHne K1946BM014 (Uvcc), B

BXxogHOe Hanps)KeHre BbICOKOrO YPOBHS
uMdpoBbIX BbIBOLOB, He bonee, B

KonunyectBo undpoBbIx AvHUM /0, wT.
Monb3oBaTenbCcKas KHOMKa, LWUT.

VHTepdelic nporpaMmMmpoBaHus

FabapuTHble pa3mepsbl
(4% LU % B), Mmm

[Aunana3oH paboumnx
Temnepatyp, °C

16

K1946BM014
ot USB

OT BHELLIHErO UCTOYHMKA NUTaHMS NOCTOSIHHOTO
TOKa 7 - 12 B, He MmeHee 0,5 A

3,3

Uvcc +0,5

32

2

ISP

73 x67 %15

ot0+ +60

MUKPOKOHTPONNEPbLl 8-PA3PSAAHDIE

K1946BM014

8-pa3psagHas MuKpo-3BM c RISC-apxutekTypon

n namaTtbio Tuna Flash

OMNCAHME:

MUKPOKOHTPO/IEP UMEET PaCLUMPEHHbIN TEMMEPATYPHbIN PEXUM
OTHOCUTE/NIbHO aHaora, BbICOKONPON3BOAUTESNbHbIN, HU3KONOTPEGNSIOWUIA.

ApXMTEKTypa 1 cucTeMa KoMaHp,

TakToBas 4yacToTa, My,

NamsaTb

MHTepdelicsl

HanpsikeHue nutaHus, B

MaKcuManbHbIM UHAMUYECKUI TOK
notpe6nexus, MA

[Junana3oH pabounx Temnepatyp, °C
Tun Kopnyca

0O603HayeHue TY

npodykyuu (M1 P® Ne 719)

RISC

TEXHUYECKUE XAPAKTEPUCTUKN:

8 MI'L, AN19 HANPSXKEHUS TUTAHUS

3,3B+10%;

16 My, AN9 HaNpsXXeHUs NUTaHns

5,0 B +10%;

o3y

512%8 6uT

M3Y nporpamm (EEPROM)
8 Kbant

M3Y gaHHbIx (EEPROM)

1 K6ant

USART, SPI, TWI

3,3 (£10%)
5,0 (£10%)

30
-60 + +85
QFP44

A[]KB.431280.405TY

ozon

° W3denue sHeceHo 8 peecmp pocculickoll MpOMbIWIeHHOU

17

OTINYUTENIbHBIE
OCOBEHHOCTMN:

+ [1Ba 8-pa3psagHbIx TariMepa/
cYeTUYMKa
+ 16-paspsgHbIv TanmMep/cyeT4YmK

« Tpyn nocnepoBaTe/bHbIX MOPTa
BBOoAa/BbiBoAa (USART, SPI, TWI)

+ 10-pa3spsgHbIN 8-KaHaNbHbI
AL
+ YeTbipe kaHana 6aoka LLIVM

* 8-pa3psiaHbIN CTOPOXKEBOW
Tavimep (WDT)

o LllecTb peXX1MMOB MOHMXEHHOIO
3HepronoTpebneHus

+ AHaNIOroBbIV KOMNApaTop

» YeTblpe 8-pa3pagHbIX nopTa
BBOAa/BbiBOJA 06LEro
Ha3HavyeHus

COEPbI MPUMEHEHUSA:

@
®




OT/INYUTENIbHbLIE
OCOBEHHOCTMN:

« BcTpoeHHasi naMsTb Nporpamm
(Flash)

+ BcTpoeHHas namsaTb gaHHbIx (EE-
PROM)

+ CTopoxeBoi Tanmep (WDT)

« Tpu 16-pa3psgHbix Tanmepa/
cyeTyrKa

* SPI

COEPbI MPUMEHEHUA:

0
&

PekomeHaaLuy Mo MporpaMMHbIM 1
annapaTHbIM CpeAcTBaM OTNafKu:

1. NHcTpyMeHTanbHble cpefcTBa Ans

Mukpocxembl noctaBastoTcs 000 «PUTOH»,

r. MockBa. pu 3aKkase HeobxoanMo
YKa3blBaTb TUM aHaNoroB pa3paboTaHHOM
MuKpocxembl (AT89S8253 dupmbl Atmel).

MUKPOKOHTPO/TNEPBI 8-PA3PALHDBIE

1882BE53Y

MUKpoKoHTponnep ¢ N3Y tuna Flash

OMNCAHME:

8-pa3psigHbIi MUKPOKOHTpPONEp, ocHalleHHbI Flash M3Y, B koTopoe nHdop-
MaL s MOXeT OblTb 3arpyeHa HenoCpeACTBEHHO B CUCTEME Yepes Noceao-
BaTeNbHbI SPl MHTepdelnc n COBMECTUMBIN NO CUCTEME KOMaHA U MO PYyHKLM-
OHaNnbHOMY Ha3HAYeHMIO BbIBOAOB C aHaNOTMYHbIMU NpUbopamMmn ceMelicTBa
80C51.

MpuUMeHseTcs BO BCTPOEHHbIX CMCTEMAaxX YMpaBleHUs KOMMJIeKCaMu pa-
AMOCBA3U, B CUCTEMAX aBTOMATU3aLMUU TEXHOJIOFMYECKUX MPOLLECCOB, B
CcUCTeMaX aBTOMaTM3UPOBAHHOIO YNPaB/ieHUs 3/1IeEKTPONpPUBOJOM, OPrTex-
HUKe, BbIYMC/IUTENIbHON TEXHUKE, Te/IeKOMMYHUKaLMOHHON TeXHUKe, ANA
ynpaeneHus po60TOTEXHMYECKMMU KOMMJIeKCaMu.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTypa 1 cuctema KomaHp, MCS-51

TakToBas YacToTa, My, 24
o3y

NamsTs 256x%8 6UT Mporpamm
12Kx8 6uT (Flash) laHHbix
2Kx8 61T (EEPROM)

06beM agpecyemMolt namMaTn 64 K6ant

WHTepdencel SPI, UART

HanpshkeHue nuTaHus, B 5 (+10 %)

Tok noTpebneHus, MA 25

[Aunana3oH paboumnx Temnepatyp,’C -60 ++85

Tun Kopnyca e

Py 5133.48-3

®YHKLMOHaNbHblE aHaNoru (NpoToTUNbI) AT89S58253 (Atmel)

AESIP.431280.286TY

Obostasenne T AESIP.431280.286-02TY
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MNUKPOKOHTPOMNEPBI 8-PA3PAQHBIE

1882BM1T

MUKpoKoHTponnep ¢ N3Y tuna Flash
CO BCTPOEHHOWN CUCTEMOW 3aLMThbl fAaHHbIX

OMNCAHME:

8-pa3psfHbIN MUKPOKOHTPONIEp NpeacTaBaseT cobol BbICOKONPOU3BOAU-
TeNbHbIA MyNbTUMHTEPdENCHBIV NepudepUinHbIN CONPOLLECCOpP 1 BKIOYAET B
cebs nporpaMmMupyeMblil MUKPOKOHTPOSIEp ¢ 6/10KaMu SHEProHE3aBUCMMON
namsTh 1 6oMbLIOE KOIMYECTBO pa3HoobpasHbix MHTepdelicoB. B conpouec-
cope obecrneyeHa NoAAepXKKa anropuTMOB 3alUMTbl AaHHbIX, ONMUCAHHBIX B
FOCT 28147-89.

MWKPOKOHTPO/IEP COBMECTUM MO CUCTEME KOMaHA U Mo (PyHKLMOHANbHOMY
Ha3Ha4YeHU0 BbIBOAOB C aHANOTMYHbIMU YCTPONCTBaMu cemencTaa 80C51.

MpumMeHseTcs KaK ANs CONpPsHKEeHUs MeXAY UHTepdelicaMy pas/UYHbIX
TUNOB B ceTAX o6MeHa MHdOpMaLMel, TaK U AN yNpaB/ieHUs BHEWHUMU
nepudepuitibiMu ycrpoiicteamu (ALM, LIAM, kKapTbl NnamMsaTU U T.4.) No 3a-
W MLLEHHBIM KaHa/laM CBA3MU.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTYypa 1 cructema KoMaHf, MCS-51

TakToBas YacToTa, MIy 24

o3y

256%8 6UT
MNporpamm

32 K6ant (Flash)
[aHHbIX

4 K6aiiT (EEPROM)

MamsaTb

64 K6anT (komaHg),

O6bem agpecyemon namsTu 64 K6aliT (1aHHbIX)

UART-2, SPI-2, I12C,
NHTepdelics LIN FTOCT P 52070-2003
(MIL-STD-1553B)

HanpshkeHue nuTaHus, B 3,3 (+10 %)

Tok notpebneHus, MA 25

[vana3oH paboynx Temnepatyp,’C -60 + +125

Tun Kopnyca 4203.64-1
®YHKUMOHaNbHble aHanoru (MpoToTumMbI) AT8958253 (Atmel)
0O603HauyeHne TY AEAP.431280.909TY
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OTINYUTE/NIbHbBIE
OCOBEHHOCTM:

« BcTpoeHHasi naMsaTb Nporpamm
(Flash)

+ BcTpoeHHas namaTb gaHHbIx (EE-
PROM)

« BcTpoeHHas cuctema 3awmThl
JaHHbIX

PEKOMeHﬂaLI,VII/I no nporpamMmHbIM U
annapaTtHbIM CpeACTBaM OT/IagKu:

1. NporpammaTopb! 4151 MUKPOCXEMbI:
Phyton ChipProg-48, ChipProg-ISP,
USB-nporpammatop OAO «HUNIT»
K®P/[1/1.301411.247.




OTINYUTENIbHbIE
OCOBEHHOCTMN:

+ Tpy 16-pa3psgHbix Tanmepa/
cYyeTyMKa

+ [19Tb KAHaNOB NPOrpamMMnpPyeMoro
MaccuBa CHETYMKOB

« [lapameTpbl CNELCTONKOCTH:

7.1M1-6YC, 716 - 2x6YC,
T7.MT7-4%x4YC, 7.C1 - 6YC,

7.C4-2x4YC, 7.K1 - 2K, 7.K4 - 1K,
7.1112-0,3x3P

COEPbl TPUMEHEHUA:

MUKPOKOHTPO/TNEPBI 8-PA3PALHDBIE

1830BE32Y

MUKPOKOHTPONEpP C YCTOMYMBOCTbIO
K cCneunanbHbiM BHELWHMM BO34,ENCTBYHOLWMM
dakTopam 6e3 MN3Y c maxxopupoBaHuem O3Y

OMUCAHME:

8-paspafHbI MUKPOKOHTPOIEP MOTHOCTbIO COBMECTMM MO BbIBOAAM U CU-
CTeMe KOMaHJ, C CEpUINHO BbiMyckaeMbiMn B Poccuiickon degepaumm MUKpO-
KoHTponnepammn H1830BE31 1 H1830BES51, KoTopble SIBASAOTCS PYHKLMOHANb-
HbIMW aHanoramMmn paspaboTaHHbIX MUKPOCXEM.

MpuMeHsEeTCcs BO BCTPOEHHbBIX L POBbIX CUCTEMaX YNIPaBeHUSI KOMNJIEK-
CcaMu pagMoCBsi3U, BCTPOEHHbIX MM POBbIX CUCTEMAX ynpaBneHus, 6opTo-
BOM annapaType, CpefCcTBaxX onoBelLeHUs, ANs ynpasneHus po6oToTex-
HUYECKMMM KOMM/IeKCaMU, B CUCTEMAaX aBTOMAaTU3aLMKN TEXHONOrNYECKUX
NpoL,eccoB, B CUCTEMAX AaBTOMaTM3MPOBaHHOIO YNPaB/eHUs 3IeKTponpu-
BOA,0M, OPrTEXHUKE, BbIYUC/IUTE/IbHOM TEXHUKE, TeNIEKOMMYHUKALUOHHOM
TeXHUKE U T.MN., K KOTOPbIM NPeabABASIOT BbiCOKMe Tpe6oBaHUs Npu pabo-
Te B YC/IOBUSIX CMeLUabHbIX BHELWWHUX BO3[eNCTBYIOWUX (haKTOpPOB.

TEXHNYECKUE XAPAKTEPUCTUKMN:

ApXUTEKTypa 1 cuctema KomaHp, MCS-51
TakToBas YacToTa, My, 12

MamaTb (C TPOVHbIM pe3epBUpPOBaHUEM) 03Y 256%8 6uT
WHTepdencel UART
HanpsbkeHue nutaHus, B 5 (£10 %)

Tok noTpebneHus, MA 25

[Aunana3oH pabouunx Temnepatyp,°C -60 ++85

Tun Kopnyca H16.48-2B

®YHKLMOHaNbHbIE aHaNnoru (MpoToTHMbI) TH87C51FA-33 (Intel)

0603HaveHne TY AEAP.431280.378TY
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MNUKPOKOHTPOMNEPBI 8-PA3PAQHBIE

1830BE32AY

MWUKPOKOHTPONIEP C YCTOMYMBOCTbIO
K cCrieunanbHbiM BHELWHMM BO34,ENCTBYHOLWUM
dakTopam 6e3 MN3Y c MmakopmupoBaHuem O3Y

OMNCAHME:

8-paspsigHbIN MUKPOKOHTPOINEP NONHOCTbLIO COBMECTMM MO BbIBOAAM, CUCTe-
Me KOMaHg, C CEp1IHO BbiMycKaemMbiMu B Poccuiickoin defepaun MUKPOKOH-
Tponnepamu H1830BE31 n H1830BES51.

OTnmyaeTcs oT 1830BE32Y HanpshKeHneM NUTaHUsi 1 MOBbILIEHHON YacTOTOM.

MpuMeHsieTcs BO BCTPOEHHbBIX LG POBbIX CUCTEMAX YNPAB/IEHUS KOMIJIEK-
camMM paguocCBs3U, BCTPOEHHBIX LUMPOBbIX CMCTEMaX ynpaBieHus, 6opto-
BOW annapaType, cpeAcTBaX ONOBELLEHUS, BbIYUCIUTE/IbHOM TEXHUKe, Te-
JNIeKOMMYHUKALMOHHOWN TeXHUKE U T.M., K KOTOPbIM NPeAbABASAIOT BbICOKUE
Tpe6oBaHus Npu pa6oTe B YC/IOBUAX CMELMabHbIX BHEWWHUX BO3AEUCTBY-
oWMX paKTopoB.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

ApXUTEKTYpa 1 cuctema KoMaHf, MCS-51

TakToBas yacToTa, My 24

o3y

256x8 6uT
Mporpamm

32 K6anT (Flash)
[aHHbIX

4 K6awnT (EEPROM)

NamsATb

64 K6alT (koMaHf),

O6beM agpecyemoi namMsaTu 64 K6aiAT (3aHHbI)

UART-2, SPI-2, 12C,

NHTepdelics

LIN FOCT P 52070-2003
(MIL-STD-1553B)

HanpsikeHue nutaHus, B 3,3 (+10 %)
Tok noTpebneHns, MA 25
[Junana3oH paboynx Temnepatyp,’C -60 ++125
Tun Kopnyca 4203.64-1

®YHKLUMOHaNbHbIE aHaNoru (NpoToTUNbI)

0603HayeHne TY

AT89S8253 (Atmel)

AEAP.431280.909TY
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OTINYUTENIbHbIE
OCOBEHHOCTMN:

« Tpu 16-pa3pagHbix Tarimepa/
cYyeTyMKa

« MATb KaHaNOB NPOrpPaMM1pyeEMOro
MaccuBa CHETYMKOB

« MapameTpbl CNEeLCTONKOCTY:

7.M1-6YC, 716 - 2x6YC,
T.UNT7-4%4YC, 7.C1 - 6YC,

7.C4-2x4YC, 7.K1 - 2K, 7.K4 - 1K,
7.112-0,3x3P

COEPbl NTPUMEHEHUA:




OTINYUTENIbHbIE
OCOBEHHOCTMN:

+ [1Ba 8-pa3pagHbIx Tanmepa/
cyeTyMKa

« [1Ba 16-pa3psgHbIx Tanmepa/
cyeTymka UMy

« YeTblpe nocsiefoBaTeNbHbIX
nopTa BBoAa/BblBOAA

» HTepdeiic JTAG
+ 10-pa3psigHbI 8-kaHanbHbIM ALIM
+ YeTblpe kaHana 6noka LM

* 8-pa3psiAHbIN CTOPOXKEBOM
Tanmep (WDT)

+ AHanoroBbIN KOMMAApPaTop

+ LLlecTb peXKvMOB MOHWXEHHOIO
3HepronoTpebneHns

« MaTbaecaT Tpu NMHUK BBOAA/
BblBOAA 061L|ero Ha3HaYeHNs

COEPbl NTPUMEHEHUA:

MUKPOKOHTPO/TNEPBI 8-PA3PALHDBIE

1887BETT

MUKPOKOHTponsep c RISC-apxmuTtekTypowu
M BHYTPUCUCTEMHO NPOrpaMMmpyemMoim
namMsTbio NporpamMm 128 Kb6ant

OMUCAHME:

8-6BUTHbIN MUKPOKOHTPO//IEP NOCTPOEH Ha 6a3e RISC-apxuTeKTypbl, ¢ 128 Kb
3HEpProHe3aBUCUMON NaMaTU Nporpamm, 4 Kb aHeproHesaBMCMMON NamsTy
[aHHbIX, 4 KB BHYTpPeHHel onepaTUBHOM NaMsATU, C BOSMOXHOCTbIO MNOAK/I0-
YeHUs BHELLHeN onepaTMBHON NamMaTh 06bemMoM [0 64 Kb.

MpumeHseTca B cucTeMax npuemMa, nepepaum u o6pabotku nHdopmauum,
BCTPOEHHOIO YNPaB/IeH!s U B aBTOHOMHbBIX HE06C/Ty)KMBaeMbIX
annaparax.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTYpa 1 crucTeMa KoMaHp, RISC

16 MI'y npu Un = (5,0 + 10%) B; He 60nee 8

TakToBasi YacTtoTa, My, MT npu Un = (3,3 + 10%) B

Cratuueckoe O3Y (BHyTp.) 4 KbanT
BHelwHee cTaTnyeckoe O3Y 64 K6ant

P P Y

Mamsatb M3Y nporpamm (EEPROM) 128 K6ant
MN3Y gaHHbIX (EEPROM)
4 Kbant

WHTepdelics SPI, TWI(12C), USART -2

HanpshxeHve nutanus, B

MaKkcrManbHbI AUHAMUYECKII TOK
notpebnenHus, MA

[Aunana3oH paboumnx Temnepatyp,°C

Tun kopnyca

0603HayeHune TY

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000sssscscsssssnss

(3,3+10%) B; (5,0 + 10%) B
50

-60 + +85

4203.64-2

AEfIP.431280.910TY

PekoMeHpaLumM No NporpamMMHbIM U annapaTHbIM CpeAcTBam OTAaAKu:

4 USB-nporpammaTop K®[/1.301411.247

> MakeTHO-0Tnago4YHas nnata KPA4/1.301411.243
> Mnata-nepexoaHVK ANa 0TNaA04HOro Komnnekta ATSTK600 ¢ MUKPOKOHTpONIEpPOM

1887BETT Kd/1/1.441461.011

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000s0sssssssscscsssscss
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MNUKPOKOHTPOMNEPBI 8-PA3PAQHBIE

1887BEA4Y

MUKpPOKOHTponnep ¢ RISC-apxutektypon u
BHYTPUCXEMHO NPOrpamMMMpyeMon NamMsaTbio
nporpamMm 8 K6ant

OMNCAHME:

8-paspsgHbIN MUKPOKOHTPOIEp NOCTPOeH Ha 6a3e RISC-apxuTeKkTypsl, C 8
KB 3HeproHesaBncMMoON NamsTv nporpamm, 1 kKb aHeproHesaBUCMMON Namsi-
TW AaHHbIX, 512 6alnTaMn BHYTPEeHHeNn onepaTnBHON NamMaTn. OcobeHHo nep-
CMEeKTUBHO UCMOMIb30BaHME B MOPTAaTUBHOM HOCMMON annapaTtype v npubo-
pax, UMEIOLLMX EeCTKNE OrpaHUYEHMs MO COOTHOLLEHUIO BbICTPOLENCTBUE

/ noTpebnsemasi MOLWHOCTb / CTOMMOCTb.

MpumeHsieTcs ANa ynpaBieHUsi po60TOTEXHUYECKMMU KOMM/IEKCaMU, B
CUCTeMaxX aBTOMaTU3aL My TEXHOJIOFMYECKUX NPOLLeccoB, CUCTEMAX aBTO-
MaTU3UPOBAHHOIO YNpaB/eHUs 3NIeKTPONPUBOJOM, OPrTeXHUKE, BbIYMC-
NINTENbHOM TEXHUKE, Te/IeKOMMYHMKaLMOHHOM TEXHUKe.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTYpa 1 cucTemMa KoMaHf, RISC

He 6onee 16 My npu Un=5,0 B (+10%)

TakToBas 4actora, MIy He 6onee 8 MIy, npu Un=3,3 B (+10%

o3y
NamsTs 512x8 6UT
M3Y nporpamm (EEPROM) 8 KbaiiT
MN3Y paHHbIX (EEPROM) 1 K6anT
NHTepdelics USART, SPI, TWI

HanpskeHune nuTaHus, B 3,3 (+10%), 5,0 (+10%)

MaKcuManbHbIN AUHAMUYECKUI TOK

notpe6nexus npwu 5,5 B, MA 30

[AuanasoH pabounx Temnepatyp,’C -60 + +85

Tun Kopnyca H16.48-2B
O603HayeHne TY AEAP.431280.537TY

0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000s00s0scsosssscscscsnssss

PekoMeHpaLUM No NporpaMMHbIM M annapaTHbIM CpeficTBaM OT/IafKN:

P> MakeTHo-oTnagouHas nnata KO//1.301411.298

P> AnanTep 415 NOAKNIOHEHNS MUKPOCXEM K CTAaHAApTHbIM POrpaMMaTopam
AO «HUNIT» 48-DIP40TP

P> USB-nporpammatop KO//1.301411.247

eeesesesscscscsesssscscses
sesecscccsecscscsesscscne

.
00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000scsoscsssssssssss
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OTINYUTENIbHbIE
OCOBEHHOCTMN:

« [1Ba 8-pa3psigHbIX Tanmepa/
cyeTyMKa
+ 16-pa3psgHbIi TailMep/cYeTYMK

« Tpu nocnepoBaTe/IbHbIX MOPTA
BBOJa/BbiBoAa (USART, SPI, TWI)

+ 10-pa3pagHbIv 8-kaHanbHbIN AL
» YeTbipe KaHana 6noka LM

+ 8-pa3psigHbIN CTOPOXKEBOMN TanMep
(WDT)

« LllecTb peXXnMoB MOHUXEHHOrO
3HepronoTpebneHus

+ AHanoroBbIVi KOMMapaTop

» YeTbipe 8-pa3psagHbIX nopta
BBOJa/BblBOAA 06LLEr0 Ha3HaYeHUs

COEPbl NTPUMEHEHNA:




OT/IUMUTE/IbHbIE
OCOBEHHOCTMN:

PaspsagHocTb AJTY: 16 6UT
BcTpoeHHas mamsiTb mporpamm
CtopoxeBo Tanmep (WDT)
10-pa3psgHbin 8-kaHanbHbI AL
bnok LWAM

+ B/10K BbICOKOCKOPOCTHOW CUCTEMbI
BbI6opKM/cpaBHeHUs (HSIO)

« MaTb 8-pa3psgHbIX NOPTOB BBOAA/
BbIBOJA

 [1Ba 16-pa3psagHbix Taimepa/
cYeTUYMKa

COEPbI NPUMEHEHUA:

PekomMeHgaL MM Mo NporpaMMHbIM
cpepcTBam:

MporpamHas cpepa Project-96,
nocrasnsemas 000 «dUToH»,
r. Mocksa

MUKPOKOHTPO/INEPBI 16-PA3PAAHDLIE

1874BE36

MUKPOKOHTpOAep ¢ MacoyHbIM MM3Y n AL

OMUCAHME:

16-pa3psigHbI  MUKPOKOHTpOJINEp npefcTaBnseT cobow OpHOKpMCTalb-
HYI0O MUKPOCXEMY C BHYTPEHHEN NMporpaMMHON namsTbio o6bemom 8 K6awT.
MUWUKPOKOHTpPOIEP COBMECTUM C aHafOrMYHbIMU YCTPOMNCTBaMN CEMENCTBa
83C196KB-12 (Intel).

MpumeHseTc B CUCTEMAX YNpaB/ieHUs U AUArHOCTUKU aBTOMOGU/bHBIX
ABuratenei. B 061acTu NpombiLIEHHOrO NPON3BOACTBA MUKPOKOHTPOJI-
Niep MoxeT 6bITb MCNONBb30BaH A/ YyNpaBfeHUs Po6oTOTeXHUYECKUMU
KOMMNJIeKCaMM, B CUCTEMAX aBTOMATU3aLUMU TEXHONOrMYEeCKMX NPOLeCcCoB,
B CUCTEMaX aBTOMaTM3MPOBAHHOIO YNpaB/ieHUsi 3/IeKTPONPUBOAOM, Opr-
TeXHUKe, BbIYUC/IUTE/IbHON TEXHNKE, TENIeKOMMYHUKALLMOHHOMN TEXHUKE.

TEXHNWYECKUE XAPAKTEPUCTUKMN:

ApXUTEKTypa 1 cructema KomaHp, MSC-96
TakToBasi yacToTa, My, 20

o3y
T 232%8 6uT

MN3Y (Maco4Hoe)

8Kx8 but
06beM agpecyemMolt namMaTh 64 Kbant
WHTepdencel UART
HanpshkeHue nuTaHus, B 5 (10 %)
MaKcvManbHbI TOK NoTpebneHus, MA -60 ++85
[Amnana3oH paboumnx Temnepatyp,’C H16.48-2B
Tun Kopnyca AESIP.431280.537TY

MUKPOKOHTPO/NEPBlI 16-PA3PAAHBIE

1874BE76T

MUKpPOKOHTponnep ¢ AL
M OAHOKpPATHO nporpamMmmupyembim N3y

OMNCAHMUE:

16-pa3psigHbli MUKPOKOHTPO/IEP UMEET apXUTEKTYPY, OPUEHTUPOBAHHYIO
Ha co3paHue yrnpassiioLMX CUCTEM, PYHKLIMOHUPYIOLLKX B PEXUME peanbHo-
ro BPEMEHU C BO3MOXHOCTbIO afanTauumy u MoguduKaLmm Nog KOHKpEeTHbIE
NpUIoXeHWs. Hannmume cpeacTB MHCTPYMEHTaNbHOW OTNagku obecneynBaet
Kak 3 heKTMBHOE NPOEKTUPOBAHNE CUCTEM HA OCHOBE MUKPOKOHTPOJIEPA,
TaK U BO3MOXHOCTb CMEHbI aniropuTMa paboTbl Mpy CO3AaHUN MOgUMUKaLMii
cucTeM.

MVIKpOKOHTpOJ’IJ’Iep coBMecTMM no cuctemMe KoMaHa v no dJyHKLI,VIOHaJ'Ib-
HOMY Ha3Ha4e€HWK0 BbIBOAOB C aHANOrMYHbIMU yCTpOI‘/lICTBaMI/I ceMencTea

TN87C196KC-20 (Intel).

MpumeHseTca B uUPOBbIX CUCTEMAX YNpaB/ieHUs pPas3/IMYHOM annapary-
poii, B TOM YMcC/ie CU/IOBOM 3/IEKTPOHUKOWU U aBTOMOGUIbHOM TEXHMKOM.

TEXHUYECKUE XAPAKTEPUCTUKN:

®YHKLMOHA/bHbIE aHaNorm (MPoToTUMbI)

0O603HayeHne TY

24

83C196KB-12 (Intel)

AEAP.431280.169TY

ApXUTEKTYpa 1 cructema KoMaHf, MCS-96
TakToBas yacToTa, My 20
o3y
NamsTh 488x8 6UT
M3Y (tun OTP ROM)
16Kx8 6ut
06beM agpecyemolt NnamMaTn 64 K6ant
NHTepdelickl UART
HanpsikeHue nutaHus, B 5(+10 %)
MaKkcuMasbHbIN TOK NoTpebnexuns, MA 100
[mana3oH paboynx Temnepatyp,’C -60 ++85
Tun Kopnyca 4235.88-1
®YHKLUMOHabHbIE aHaNoru (NpoToTUNbI) TN87C196KC-20 (Intel)
O6o3HaueHne TY AEAP.431280.346TY
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OT/INMUTE/IbHBIE
OCOBEHHOCTMN:

* PaspsigHocTb ANTY : 16 6UT

« MocnegoBaTenbHbIV NOPT BBOAA/
BblBOAA

+ 10-pa3psagHbIn 8-KaHanbHbIM AL
« CTopoxxeBoli Tarimep (WDT)

+ YCTPOMNCTBO BbICOKOCKOPOCTHOIO
BBO/,a/BbIBOAA UMMY/IbCHbIX
curHanos (HSIO)

+ Tpy kaHana 6noka WM
« MepudepuitHbin cepsep (PTS)

+ [1Ba 16-pa3psagHbix Tarimepa/
cyeTyMKa

COEPbI NIPUMEHEHUA:

CNORE

PeKOMeHAaLumM No NPorpaMMHbIM
cpepcTBaM:

MporpamHas cpepa Project-96,
noctansiemas 000 «PUTOH», I. MockBa

1. Mporpammatopbl Ans NPOrpam-MmpyeMoro
BapvaHTa MUKpocxeMbl 1874BET6T: moryT
1cnonb3oBaThbCs mporpammaTops! Tuna Chip-
Prog, ChipProg+, PicProg+ 000 «®UTOH», I.
Mockga. Mpu 3aKa3e HEOHXOANMO yKa3bIBaTb
TV MUKpocxeMbl. 3genve 1874BET6T
MMeeTCs B NepeyHe NoaAepXrBaeMbix
MUKpocxeM. NepexogHuK ¢ 88-BbIBOAHOIO
Kopnyca 4235.88-1 Ha DIP - kopnyc ans
NOAK/TIOYEHNA MUKPOKOHTpOepa
1874BE76T K nporpamMMaTopam nocrabnseTcs
AO «<HUNIT»

2. IHCTpyMeHTanbHble cpefcTBa Ans
MUKpOCXeMbl MocTaBasoTcst 000 «PUTOH»,
r. MockBsa. Mpu 3aKkase Heob6xogMMO
yKasblBaTb TUN aHanoros MIMC (8xC196KC-20
dupmsl Intel)




OTIMMUTE/IbHbIE
OCOBEHHOCTMN:

+ 12-paspsAgHbIi 12-KaHanbHbIN
ALM

+ Tpu kaHana 6noka LWMM

« MNMopt otnagkn JTAG

+ [1Ba 16-pa3psagHbIx Tanmepa/
cyeTyMKa

« CTopoxeBow Taimep (WDT)
« MepudepuiiHbii cepsep (PTS)

» BNOK BbICOKOCKOPOCTHOIO BBOAA/
BbiBOga HSIO

« MapameTpbl CNEeLCTONKOCTH:
7.11,7.16 - 5YC, 7.UT - 0,5x5YC,
7.112,7.113 - 2x2P, 7.C1 - 5YC,
7.C4-5YC, 7.K1-0,5%2K, 7.K4 -
0,5%1K

COEPbI MPUMEHEHUA:

&

PeKoMeHAaLMM No NPOrpaMMHbIM U
annapaTHbIM CpefcTBaM OT/IagKu

lporpamMmatopbl 4n8 NPOrpaMMmnpyemMoro
BapuaHTa MUKpocxeMbl 1874BET1T:

1. MakeTHO-0TNafo04Has naaTa
K®/[1/1.441461.005 (cocTaB: OCHOBHas
nnata c pa3bemamu NopTos BBOAA/
BbIBOAA Y MAaKETHbIM Monem)

2. JTAG-3mynstop JEM-96

3. VIHCTpyMeHTanbHble cpeAcTBa Ans
Mukpocxembl: CodeMaster-96 AO «HUN3T»

MUKPOKOHTPO/INNEPBI 16-PA3PAAHDLIE

1874BE71T

MUKPOKOHTPONEP C NOBbILWEHHOM
CNEeLCTONKOCTbIO

OMUCAHMUE:

16-pa3psigHbIN MUKPOKOHTPOIEP MMEET apXUTEKTYPY, OPUEHTUPOBAHHYIO
Ha co3faHue ynpaBasioWmX CUcTeM, GYHKLMOHUPYIOLWNX B PEXUME peanbHo-
ro BpeMeHM C BO3MOXHOCTbIO agantaummn n MogndmrKaLmMm nog KOHKpeTHbIe
NpuoXeHns. B MUKPOKOHTpoOsIIepe peann3oBaHa NnojiHas nporpaMmmHas
COBMECTUMOCTb C MPUMEHsIeEMbIM cepuitHbiM MK 1874BEOST.

MWKPOKOHTpPOJIIEP COBMECTUM MO CUCTEME KOMaHS, C aHaIOMMYHbIMU YCTPOA-
cTBamu cemenctBa TN87C196KC-20 (Intel).

MpumeHsieTcs B uugpoBoi annapaType ynpaB/ieHUs 3/IeKTpoaBUrarte-
NAMU, cpeACcTBaX pajUuosioKaL MM U APYroi annapaType C NOBbILEHHbIMU
Tpe60BaHUAMMU NO CTOMKOCTU K CNELUaibHbIM BHELWHUM BO3[,eNCTBYI0-
wum dakTopam.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTypa 1 cucteMa KoMaHp, AMSC-96

TakToBas 4yacToTa, MI'y, 24

Namsits Peructposoe O3Y
2024x%8 6UT

06beM agpecyemoi NnamsaTv 64 KbanT

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

HanpshkeHune nuTtanus, B 3,3 (10 %)
MaKcMManbHbI TOK NoTpebneHuns, MA 160

[unana3oH pabouymnx Temnepatyp,’C -60 + +85

Tun kopnyca 4235.88-1
PYHKUMOHaNbHbIE aHanorv (MpoToTUMbI) TN87C196KC-20 (Intel)
0O6o3HaveHne TY AEAP.431280.903TY
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MUKPOKOHTPO/TNEPBlI 16-PA3PAAHbLIE

1874BE7T

MUKPOKOHTpONnep
C MOBbILLIEHHOW CNELCTONKOCTbIO

OMUCAHME:

16-pa3psigHbIi MUKPOKOHTPOJIEP MMEET apXUTEKTYPY, OPUEHTUPOBAHHYIO
Ha co3fjaHue ynpaBAsoLWmnX CUCTeM, DYHKLMOHMPYIOLWMX B PEXUME peanbHo-
ro BpeMEHM C BO3MOXHOCTbIO aganTaumm n MogndmrKaumm nof KOHKPeTHbIe
NpuoXeHusa. B MUKPOKOHTpoO/1epe peanm3oBaHa NosHas nporpammHas
COBMECTUMOCTb C MPUMeHsieMbIM cepuiHbiM MK 18 74BEOST.

MVKPOKOHTpPO/I/Iep COBMECTUM MO CUCTEME KOMAHS, C aHaIOTUYHbIMU YCTPOIA-
cTBamu cemerictBa TN87C196KC-20 (Intel).

MpumeHseTcs B uMdpPoBOIl annapaType ynpaB/ieHUsl 3/1IeKTpofBUraTe-
NAMU, CpepCcTBaX paguonoKaLum U Apyroi annapatype ¢ NOBbILIEHHbIMU

Tpe60BaHNSAMM NO CTOMKOCTY K CneLuanbHbIM BHELUHUM BO3AENACTBYIOLLMM
dakrTopam.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTYpa 1 cructema KoMaHf, AMSC-96

TakToBas yactoTa, My 24

NamsiTs Perncrposoe O3Y

2024x8 6ut
06beM apgpecyemolt NnamMaTn 64 K6ant
WhTepdeiicyi UART-2, SPI, 12C, Space Wire,
FOCT P 52070-2003 (MIL-STD-1553B)
HanpsbkeHune nutaHus, B 3,3 (+10 %)
MakcumanbHbIi TOK MoTpebneHns, MA 160
[unana3oH pabouyunx Temnepatyp,°C -60 ++85
Tun Kopnyca 4235.88-1
®YHKUMOHaNbHbIe aHanoru (MpoToTuMMbI) TN87C196KC-20 (Intel)
O6o3HayeHne TY AES1P.431280.903TY

27

OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

« 12-paspsagHbivi 16-kaHanbHbIN AL

« Tpu KaHana 6noka LM

« [1Ba 16-pa3psgHbix Tanmepa/
cYeTYMKa

« CtopoxeBoW Tanmep (WDT)
« MepudepuiiHbin cepsep (PTS)

« BNOK BbICOKOCKOPOCTHOIO BBOAA/
BbiBOAA HSIO

« [MapameTpbl cneucTonkocTh: 7.11,
7.M6-5YC, 7.7 - 0,5%5YC, 7.112,
7.M13 - 2x2P, 7.C1 - 5YC,

7.C4-5YC, 7.K1 - 0,5%2K, 7.K4 -
0,5%1K

COEPbI MPUMEHEHUA:

@ &

PeKOMeHAaL MM No NPorpaMMHbIM U
annapaTHbIM CpefACTBaM OTAagKU

lporpamMmatopbl A5 NPorpaMMmnpyeMoro
BapuaHTa MMKpocxembl 1874BETT:

1. MakeTHO-O0TNago4YHasa nnata
K®/[1/1.441461.005 (cocTaB: OCHOBHas
nnarta c pa3beMamu MopToB BBOAA/
BbIBOfla I MAaKETHbIM Monem)

2. ICTOYHUK NUTaHNSA NHCTPYMeHTabHble
cpefcTBa a1 Mukpocxembl: CodeMas-
ter-96 AO «HUWN3T»




OTIMMUTE/IbHbIE
OCOBEHHOCTMN:

« PaspsagHocTb ANY: 16 6uT

+ BcTpoeHHas namsiTb Nporpamm

« CTopoxxeBow Tanimep (WDT)

+ 10-pa3psigHbIi 8-kaHanbHbIM ALIM
 bnok WM

+ BNIOK BbICOKOCKOPOCTHOM CUCTEMB!
Bbl6OpKM/cpaBHeHMs (HSIO)

+ MATb 8-paspsgHbIX NOPTOB BBOAA/
BbIBOJA

« [1Ba 16-pa3psgHbIxX Tanmepa/
cyeTyUKa

COEPbI NTPUMEHEHNA:

PeKoMeHpAaLMM No NPOrpaMMHbIM
cpepcTBam:

MporpammHas cpepa Project-96,
nocrasnsemas 000 «PuToH»,
r. Mocksa

MUKPOKOHTPO/INNEPBI 16-PA3PAAHDLIE

J11874BE36

MUKPOKOHTpoOAAep ¢ MacoyHbIM M3Y n AL

OMUCAHMUE:

16-pa3psigHbI  MUKPOKOHTpOJINEp npefcTaBnseT cobow OpHOKpMCTalb-
HYI0O MUKPOCXEMY C BHYTPEHHEN NporpaMMHON namsaTbio o6bemMom 8 KbanT.
MUKPOKOHTpPOIEP COBMECTUM C aHaNOrMYHbIMU YCTPOMNCTBaMU CEMENCTBA
83C196KB-12 (Intel).

MpuMeHsieTca B cucTeMax YNpaB/iieHUs1 U QUarHoCTUKMU aBTOMOGUJIbHbBIX
asurateneil. B 061acTu NpoMbiLIEHHOrO NPON3BOACTBA MUKPOKOHTPOJI-
nep MoXeT 6bITb MCNO/bL30BaH [/1s1 YNpaB/ieHUss po60TOTeXHUYEeCKUMU
KOMMJIeKCaMU, B CUCTeMaX aBTOMaTM3aL MM TEXHOJI0rMYeCKUX NpPoL,eccos,
B CUCTeMaX aBTOMAaTU3MPOBAHHOIO yNpaB/ieHUs 3/1eKTPONnpuBoAOM, Opr-
TeXHUKe, BbIMMCINTENIbHOWN TeXHUKE, TeJIeKOMMYHUKALMOHHOW TeXHUKE.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTypa 1 cucteMa KoMaHp, MSC-96
TakToBas 4yacToTa, MI'y, 20
o3y
NamsiTh 232x8 6yt
MN3Y (Maco4Hoe)
8Kx8 6yt
06beM agpecyemoi NnamsaTv 64 KbanT
WHTepdbencel UART
HanpshkeHue nuTaHus, B 5 (£10 %)
MaKcuMManbHbI TOK NoTpebieHuns, MA 100
[Aunana3oH paboumnx Temnepatyp,’C -60 ++125
Tun Kopnyca 6108.68-1
DYHKUMOHaNbHbIe aHanoru (NPoToTMMbI) 83C196KB-12 (Intel)
0603HaveHve TY AESIP.431280.169TY
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MUKPOKOHTPO/MNEPBlI 32-PA3PAAHDLIE

1921BK048

pagauMoHHO CTOMKNM
c60eyCcTONYNBbIN MUKPOKOHTpPONEP

OMUCAHME:

32-pa3psAgHbll paguaLMoHHO CTOMKUIA C60eYCTONYUBBIA MUKPOKOHTpPOSIIEP
apxuTekTypbl RISC-V gns 06paboTku uHGopmaumm B cetsx SpaceWire kocMu-
YyeCcKux annapatoB. MUKPOKOHTpoiep umeeT 32-x pa3psgHoe NpoLeccopHoe
Aapo RISC-V ¢ kaw-namaTbio L1 - 32 K6anT, L2 - 128 K6alnT ¢ 32/64-pa3psigHbim
aKcesiepaTopoM onepauuin ¢ naasatowen Toukon (FPU), co BCTPOEHHbIM OT-
NnafivMMKoM, NOAAepXKMBaOLWMM 8 annapaTHbIX TOYEK OCTAaHOBA, CO CHETYMKOM
NPOV3BOANTENBHOCTM U MaKCMMasnbHoW paboyen 4acToTon He MeHee 200 ML,

MpumeHseTcsa B 60pToBbIX cucTeMax 06paboTku nHdopmayum
KOCMMYECKUX annaparos.

TEXHUYECKUE XAPAKTEPUCTUKMWN:

ApXMTEKTypa U cucTeMa KoMaHpa, RISC-V

TakToBas 4YacToTa, MIy 200

o o C BHELWHUM CUTHANIOM 0N KOHTponA
CropoxeBow Tanmep

3aBMCaHNM
MopT BBOAa-BbIBOAA O6LLEr0 HazHayeHus 16 M6ant
Kon-Bo 32-pa3psigHbix TaiMepoB 3
Kon-Bo kananos SpaceWire 8
Kon-Bo KOHTponnepoB nHTepdeinca MM 2
NHTepdelics UART-2, SPI-2, 12C-2, CAN-1
HanpskeHune nuTaHNs NOPTOB BBOAA-BbI- 33B
BOAa
HanpshkeHune nutaHus agpa 1,0B
[Ounana3oH paboynx Temnepatyp,°C -60 ++125
Tun Kopnyca MK 8302.675-1
O60o3HauveHne TY AEHB.431290.762TY

7.11-7.13,7.16, 7.UT7 - 4YC;
7.K1,7.K4, 7.K7 - 1K;

[MapameTpbl CNEeLCTONKOCTH 7.K11 (7.K12) - 60 MaBecM2/Mr (no
KaTacTpoduyecknm otkasam u T3), 15
M3B - cm2/mr (no acdektam cb6oeB
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OT/IUMUTE/IbHbIE
OCOBEHHOCTMN:

*« MMU ¢ TLB pasmMepHOCTbIo He MeHee 128
3anucem

« IHTepdenc JTAG B COOTBETCTBUM C
IEEE-1149.1 ¢ s4eliKaMu rpaHU4YHOro
CKaHMPOBaHWUs, a TaKxKe NoaAepPIKKoM
nogkntoyaemoro K IDE otnagymka

+ KoHTponsiep cTaTM4yecKon CUHXPOHHOW
nNamsTy C WMPUHON LWWHBI JaHHbIX 72
6uTa (64 + 8 6UT ECC) 1 LUMPUHON LINHBI
appeca - 20 6uT

» KoHTponnep ctatuyeckomn
ACMHXPOHHOW MaMATH C LUMPUHOW
LUMHbI AaHHbIX 40 6UT (32 + 8 6MT ECC)
W WMPUHOW WWHBI aagpeca - 24 6uTta u
CS-6

» KoHTponnep namsTu ¢ NoAaepXKKON
NAND Flash ¢ wumpvHoOM WnHbI BaHHbIX
He MeHee 8 6uT (4 CS) c annapaTHbIM
6104HBIM KOLEKOM, KOPPEKTUPYHOLLUM
owmnbKM

» BcTpoeHHas ctaTnyeckas namsTb
3almueHa KogomM XeMMUHra

+ 32-KaHaNbHbIN KOHTpOIEp
npsiMoro gocTyna K namMsatn (DMA),
obcnyxusatowmin UART, 12C, SPI n
BbIMOJIHSAOLMIA NMEPECHINIKN NaMsATb-
namsTb

» KonTponnep SpaceWire c 8

KaHanamun BCTPOEHHOro KOMMyTaTopa
nHTepdeinca SpaceWire, a Takxe C

1 BbICOKOCKOPOCTHbIM KaHanoM co
BCTPOeHHbIM DMA ansa nogkntoyeHms K
CPU

+ 2 KOHTpOANepa nHtepdeiica MM no
FOCT P 52070-2003 obecneynBatoLmx
paboty B pexumax OY, ML n KLU co
BCTPOEeHHbIM DMA




OT/IMMUTE/IbHbIE
OCOBEHHOCTMN:

+ MUKpOKOHTposuiep K1946BK035
(nanee MK)

- pa3bembl USB Type-C n DC Barrel
NETd

+ pasbeM A5 NOAKNYEHNS
CTOPOHHEro nporpamMmaTopa
(uHTepdeiic «JTAG/SWD»)

« KHOMKy annapartHoro cbpoca
«RESET»

+ KHOMKY aKTMBaLW «CEPBUCHOTO
pexuma» «SERVEN»

+ KHOMKy «USER»
« cBeTogmog «LED»

+ pasbemsbl PBS c warom 2,54 mm,
K KOTOPbIM MOAKOY€EHbI BbIBOAbI
MUKPOKOHTpoONnepa

MAKETHO-OTNALOYHAA MNAATA

K®/AN1.441461.018

MaKeTHO-OT/1Iafo4Hasa njaaTa
AN MUKPOKOHTpoanepa K1921BK035

OMUCAHME:

MnaTa sABNSeTCS CPeACTBOM A/ pa3paboTKy NPOrpaMMHOro obecrneyeHms u
OLLeHKUN BO3MOXHOCTeN MUKPOKOHTposiepa K1946BK035, no3eonsieT
Npou3BOAMTbL NPOTOTUMNMPOBAHKE YCTPOMCTB Ha OCHOBE MUKPOKOHTPOJI/IEpa
K1946BK035.

Mnata nogaepxuaetcs Arduino IDE.
MnaTta He COREPXUT BCTPOEHHBIN MPOrpaMmmaTtop.

TEXHUYECKUE XAPAKTEPUCTUKN:

MuKpoKoHTponnep K1946BK035

oT USB

MutaHne
OT BHELLHEro NCTOMHMKA NUTaHUS

NOCTOSIHHOIO TOKa 7 - 12 B, He meHee 0,5A

KonunyectBo undpoBbix AMHMIA /0, WT. 22

BxofHoe Hanps»KeHue BbICOKOTO YPOBHS

MUKPOKOHTPO/MNEPBlI 32-PA3PAAHLIE

1921BK035

MUKPOKOHTPO/INEP C YMEHbLUEHHbIMM
rabapuTHbIMK pasmepamu ¢ PyHKLMUSMU NO
yNpaBAeHUNIO 3NEeKTPONPUBOLOM

OMNCAHMUE:

32-pa3psAgHbIiA, camblil ManorabapuTHbIA B POCCMU MUKPOKOHTPOINEP B KOP-
nyce Tuna QLCC (48-BbIBOAOB), CMOCOGHBIN pelaTh 3aga4un ynpaBieHus 3neK-
TponpuBogamu, NOCTPOeH Ha base NPOLECCOPHOro Afipa C NPOU3BOAUTENBHO-
cTbto 125 DMIPS ¢ nogaep Ko onepauuii ¢ niaBarLLen 3anston,

C 64 K6anT Flash-namsitbto, 16 K6aliT BcTpoeHHoro O3Y, nopaepixkon
nHtepdenco CAN, UART, SPI. PaboTaeT OT O4HOr0 MCTOYHUKA NUTAHUS
Hanps)eHuem 3,3 B.

MpuMeHsieTca B cpeacTBaX U3MepeHus, CBA3u, HabnogeHus, 6esonacHo-
CTU, aBTOMaTU3aLuM Npou3BOACTBA, B MegULUHE, SHEepreTUKe, NPoMbILL-
JIGHHOCTU, B TOM YUC/Ie B 3/IEKTPONPMBOAAX, a TAKXKe pa3/INUHbIX CUCTeMaX
ynpaBneHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

5
LM poBbIX BbIBOAOB, He 6oee, B
BbIXOfiHOE HanpsKeHVE BbICOKOro YPOBHS 36
LMdpoBbIX BbIBOLOB, He 6onee, B ’
MakcrmanbHOe BXOBHOE HanpshKeHne 33
>

aHanoroBbIX BbIBOAOB, He 6onee, B

Monb3oBaTenbCcKas KHOMNKa, WT.

VHTepdelic nporpaMmMmpoBaHus

FabapuTHble pasmepsi ([ x LU x B), He
6onee, MM

[vanasoH paboynx Temnepartyp, °C
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USB-to-UART, JTAG/SWD

73x54x16

oT0++60

ApXuUTeKTypa 1 cucTema KoMaHg, RISC-32 6uT
TakToBas yacToTa, My 100

BcTpoeHHoe O3Y
NamsTh 16 K6ant

MN3Y (FLASH)

64 K6ant
NHTepdelics CAN,UART-2, SPI, 12C
HanpskeHune nuTaHus, B 3,3 (10 %)
[OunanasoH pabounx Temnepatyp,°C -60 ++125

Tun Kopnyca

DYHKLUMOHaNbHbIE aHANOrY (MPOTOTMUMbI)

0603HayeHne TY

MK5162.48-1 6x6 MM

LM4F132 cemeiicTBa Stellaris
(Texas Instruments)

AEHB.431290.448TY

PeKoMeHZauum no nporpaMMHbIM U annapaTHbIM CPeACTBaM OTNAfKM:

4 MakeTHO-0Tnago4vHas nnarta gns MMKpoKoHTponnepa K1921BK035 Kd/1/1.441461.018
> MHTerpupoBaHHas cpefia paspabotku CodeMaster++ npounssogctea AO «<HUNIT»
Kntou gns cpegpbl paspaboTtku nponssogctea 000 «dUTOH» I. MockBa

> C6opka GCC+Eclipse

............................................................................................................

............................................................................................................
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OT/INYUTENIbHBIE
OCOBEHHOCTMU:

« CTOpOXXeBoWn Tarimep

» CMHTE3aTop YacTOTbl HA OCHOBE
AMY

» IHTerpanbHble MUKPOCXEMbI
« YeTblpe 32-pa3psigHblx Tanmepa
» Tpy Moayns 2-KaHanbHbIX UMM

« OguH NopT nocnefoBaTeIbHOro
nHTepderica SPI

« [1Ba nopTa nocnefoBaTebHOro
uHTepderica UART

» Mopynb CAN c gBymMs nopTamu
BBO/,a-BblBOAa

« Tpu 6510Ka 3axBaTa CAP

« [1Ba 16-paspsigHbIX
nocnepoBaTeNbHbIX MOPTa BBOAA-
BbIBOAA

+ Op1H KBagpaTypHbI fekoaep

« 16-KaHanbHbI DMA

« Cuctema oTnagKm
c Htepdencamm JTAG n SWD

«FPU

+ [@abapuTHbIE pa3mepbl 6X6 MM




OT/INYMUTE/IbHBIE
OCOBEHHOCTMN:

« KHonka cbpoca v aBe KHOMKM
nonb3osatens (G.12 n G.13)

« BO3MOXHOCTb NOAKIOYEHNS
KO BCeM 48-mu kaHanam AL
MUKPOKOHTpOnepa

« [lepekntoyaTenu gnsa yCTaHOBKU
peXxu1Mma 3arpy3Ku 1 BKIOYEH NS
CEPBUCHOTO peXunMa

« CBETOAMOA ANSA UHANKALMM
BXOAHOIO HaMpPsHKEH S

» BoceMb OTKNOYaEMbIX
CBETOAMOA0B AN UHAUKALUK
cocTtosiHuA BbiBOAoB PA.0 - PA.7

+ COM nopt ¢ pyHKUMSIMU
ynpaBneHUst MOAEMOM,
noaknto4YeHHbINn kK UARTO

« Mpuemo-nepepaTymkm MilStd1553
C pe3epBUpPOBaHMEM KaHANOB U
BHELUHEW yCTaHOBKON agpeca (ans
pexvma «OKOHEYHOEe YCTPOMCTBOY)
pns mogynen MILSTDO n MILSTD1

MAKETHO-OTNALOYHAA MNAATA

KoAN.441461.024

OoTNnago4Had niaata

AN MUKPOKOHTponanepa K1921BK028

OMNCAHME:

Mnata ¢ KOHTaKTHbIM YCTPONCTBOM (400-BbIBOLOB) MMEET BO3MOXHOCTb MOf-
K/II0OYEHUS KO BCEM MOPTAM MUKPOKOHTposiepa. Ha MakeTHO-0TIaf04HOM nna-
Te ycTaHoB/eH npeobpasosatens USB-UART CP2102 gns nogkntodeHns k MK,
MukpokoHTponnep K1921BK028 ycTaHaBnMBaeTCsl B KOHTAKTHOE YCTPOMCTBO

NN HananBaeTCAa Ha nnary.

TEXHUYECKUE XAPAKTEPUCTUKN:

Pa3mep nnatbl, MM

KBapLeBble pe3oHaTopbl

BO3MOXHOCTb MOAKNIOYEHMS K MOPTaM
MUKPOKOHTpoOepa

BxofHoe HanpskeHue He MeHee, B

BCTpPOEHHbIN UCTOYHMK MUTAHUSI MOLLHO-
CTbiO He MeHee, BT

OTNagouHbIi pasbem

Mpeobpa3oBaTens HTEpdelica

BHewHss Flash-namstb

BHewHss SRAM-namaTb

Mpuemo-nepegatumkm LVDS gns mogynem
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270 %200

12 MIy,
32.768 KI'y, (ans RTC)

A[15:0], B[15:0], C[4:0],
C[13:12], D[3:0], D[5], D[11], G[13:4], L[11:0],
M[11:0]

7,5

15

JTAG/SWD (XP14) 20-KOHTaKTHbIV
USB-UART CP2102, nogknto4eHHbI K UART1
(RX - PC.15, TX - PC.14)

SST39LF400A (4M 6uT) unn SST39LF200A
(2M 6uT)

CY62126ESL

SPWRO 1 SPWR1

MUKPOKOHTPO/NMEPBI 32-PA3PAAHDLIE

1921BK028

BbICOKOMPOU3BOAMUTENbHbIN MUKPOKOHTpOANEP
B Kopnyce BGA ¢ pacwimpeHHbIMU DYHKLUAMU
Nno ynpaB/ieHUIO 3/IEKTPONPUBOAOM

OMUCAHME:

32-pa3psigHblil BbICOKONPOM3BOAUTENIbHbIA MUKPOKOHTPOJIIEP C pacllMpeH-
HbIMU DYHKUMAMU MO YNpPaBAeHUIO 3/IEKTPONPUBOAOM MOCTPOeH Ha b6ase
NPOLLECCOPHOro sigpa C NpousBoguTenbHocTbio 250 DMIPS 1 nopgep ko
onepauuii ¢ nnaeawowen 3anaTon, ¢ 2 M6ant Flash-namsiteto, 704 K6ant
BCTpoeHHoro O3Y, noapepxkon nHtepdencos FOCT P 52070-2003, SpaceWire,
Ethernet 10/100, CAN, UART, SPI, I12C. B cBoeM cocTaBe nMeeT 610K KoHUry-
PYPYeMbIX NTOTMYECKMX 3NEeMEHTOB.

MpuMeHsieTca B cpeacTBaxX U3MepeHus, CBA3u, HabnogeHus, 6esonacHo-
CTU, aBTOMaTU3aLuM Npou3BO[CTBA, B MegULMUHE, SJHepreTUKe, NpoMbiLl-
JIEHHOCTU, B TOM YUCJIe B 3JIEKTPONPUBOAAX, a TAKXKe Pa3/IMYHbIX CUCTEMAX
ynpaBneHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTYypa 1 cuctemMa KoMaHp, RISC 32 6yt

TakToBas yacToTa, My 200

BcTpoeHHoe O3Y
704 KbanT

M3Y (FLASH)

2 MBawT

NamsaTb

[lononHuTenbHas 3arpy3oyHas namsaTb (FLASH) 128 K6ant

NHTepderics CAN-2,UART-6, SPI-4, 12C-2

agpa 1,2 (+£0,12)

Hanpskenme nuTanms, B 6ycdepos BBOAa/BbIBOAA 3,3 (+0,3)

Tun Kopnyca 8115.400-1

[unana3oH paboyunx Temnepatyp,’C -60 ++85

LM4F132 cemeiicTBa Stellaris

®YHKLMOHaNbHbIe aHaoru (MpoToTUNbI) (Texas Instruments)

0603HayeHne TY AEHB.431290.444TY

[lononHuTenbHas nosb3oBaTeNbCcKas

(FLASH) 64 K6aiiT
namMAaTb AaHHbIX

PekomeHpaLMu No NnporpaMMHbLIM M annapaTHbIM cCpefcTBaM OTNafKu:

> OTnapoyHas nnata ans MUKpokoHTponnepa K1921BK028 Kd/[1/1.441461.024
MHTerpupoBaHHas cpega paspabotku CodeMaster++ nponssogctea AO «HUNIT»
Kntoy gns cpegpl paspaboTku nponssogctea 000 «dUTOH», . MockBa
Cbopka GCC+Eclipse

o sesesecscsesscscsecscsene
sessesesscsesccscccssns o

.
00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000ss0scsssossssssss
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OTINYUTENIbHBIE
OCOBEHHOCTMN:

KoHTponnep BHeLHelN cTaTu4eckomn
namsTu (DMA)

« CuHTE3aTop YacToTbl Ha ocHoBe DAY
» Bocemb 32-61THbIX TaliMepoB

« Yacbl peanbHoro BpemeHu (RTC) ¢
6aTapeliHbIM MMTaHUEM

« Bnok AL (48 kaHanoB, 12 6uT, g0 2 M
BbIGOPOK Ha KaHan)

« iBaguatb KaHanos WNM,

13 KOTOPbIX ABEHAALATb —

C NOAAEPKKON pexrMa «BbICOKOTO»
paspelieHus

+ YeTblpe MMMYNbCHbIX KBaApPaTYPHbIX
aexogepa

« [IBeHaguath 16-pa3pagHbIxX
nocnefoBaTeNbHbIX NOPTa BBOAA-BbIBOAA

« [1Ba pe3epBr1pPOBaHHbIX KOHTpO/NEpPa
nHTepdenca
no FOCT P 52070-2003;

« [1Ba KoHTponnepa SpaceWire go 200
Méut/c;

« HTepdenc Ethernet 10/100 MbuT/c ¢
nHTepdericom Ml

» CnucTeMa oT/1agKu ¢ nHTepdencamm JTAG
n SWD

» iBa 1-wire

+ B/IOK TPUrOHOMETPUYECKUIA
BbIYNCINTENbHbIN

* 4-KaHafbHbIN CUFMa-AenbTa AemMoaynsaTop

+ BIOK KOHUTYPUPYEMBIX IOFUYECKUX
3NeMeHToB

«<FPU




» MUKpoKoHTponep
K1946BK035 (nanee MK)

+ Pasbembl USB Type-C n

DC Barrel Jack

« Pasbem gns nogkato4eHus

CTOPOHHEro NporpaMmartopa
(uHTepdeic «JTAG/SWD»)

+ KHonKy annapaTHoro cbpoca
«RESET»

+ KHOMKy aKTMBaLuuu
«CEPBUCHOTO PeXMMax»

«SERVEN»

» KHonky «USER»
» CBeTOamop «LED»

« PazbeMbl PBS ¢ warom 2,54 mw,
K KOTOPbIM MOAK/OYEHbI
BbIBOJbl MMKPOKOHTpOA1Epa

MAKETHO-OTNALOYHAA NMMAATA

KdA/1.441461.037

MakeTHO-OT/Iaf04Hana naarta
AN MUKPOKOHTponnepa K1946BK035

OMUCAHME:

MnaTta aABAsieTCcs CpefCcTBOM A5t pa3paboTKM MpoOrpaMMHOro obecrneyveHus
M OLEHKM BO3MOXHOCTEM MUKpPOKOHTponnepa K1946BK035, no3Bonser
NpoV3BOAUTbL NPOTOTMNMPOBAHME YCTPONCTB Ha OCHOBE MUKPOKOHTpoONepa
K1946BK035.

MnaTa nopaepxusaeTtcs Arduino IDE.
lnaTta He coaepXXMT BCTPOEHHOMO NporpaMmaropa.

TEXHNWYECKUE XAPAKTEPUCTUKMN:

MuKpokoHTponnep K1946BK035

ot USB

MuTaHue nnatobl
OT BHELLHEro NCTOMHMKA NUTaHUS
MOCTOSAHHOTIO TOKa 7 — 12 B, He MmeHee 0,5A

KonnyectBo umcdpoBbix

NHWRN 1/0, wr. 22
BxogHOe HanpsiXKeHWe BbICOKOTO YPOBHS 5
undpoBbIX BbIBOAOB, He 6onee, B

BbIxogHOE HanpsXXeHMe BbICOKOTO YPOBHSA 36
undpoBbIX BbIBOAOB, He 6osee, B ’
MaKcrManbHoe BXOLHOE HanpsKeHue aHano- 33
roBbIX BbIBOZIOB, He 6osiee, B ’
lMonb3oBaTenbCcKas KHOMKa, WT. 1
(SRS USB-to-UART, JTAG/SWD
nporpaMMupoBaHus

labapuTHble pa3mepsbl

(4 x W x B), He 6onee, MM 73x54x16
[lmana3oH paboumx o7 0+ +60

Temnepartyp, °C
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MUKPOKOHTPO/ITNEPbBl 32-PA3PAAHDBIE

K1946BK035

MUKPOKOHTPO/IN1EP C YMEHbLUEHHbIMY
rabapuTHbIMK pa3mepamu
(PYHKUMSAMUN NO yNPaBAEHUIO
3N1eKTponpuBOAOM

OMUCAHME:

32-pa3psgHbiiA, cambli ManorabapuTHbIi B Poccun, MUKPOKOHTpoOsnep
B kKopnyce Tuna LQFP, cnocobHbii pewaTtb 3agaydn  ynpasieHus
3/1eKTponpMBOgaMn, TMOCTPOeH Ha 6a3e MpoueccopHoro sapa ¢
Npoun3BoanTENbHOCTbIO 125 DMIPS c nopaep)Kon onepauuii ¢ naaBatoLen
3anaTon, c 64 K6anT Flash-namsiTbto, 16 K6aiT BcTpoeHHoro O3Y, noaaep)Kkoin
nHtepcdencos CAN, UART, SPl. PaboTaeT OT OQHOIO0 WMCTOYHMKA MUTaHUS
HanpshkeHnem 3,3B, nMeeT peXxxMM TaKTUPOBaHUSA OT BHYTPEHHEro reHepaTtopa.

MpumeHseTcsa B cpeacTBaxX U3MepeHus, CBA3M, HabnogeHus, 6esonacHo-
CTU, aBTOMaTU3aLuu NPOU3BOACTBA, MeAuLUHe, SHepreTuke, NpoMbiLL-
JIEHHOCTU, B TOM YUCJIe B 3JIEKTPONPUBOAAX, a TAKXKe Pa3/IMYHbIX CUCTEMaX
ynpaBneHus.

TEXHUWYECKUE XAPAKTEPUCTUKWN:

ApXUTEKTYypa 1 cuctema KoMaHp, RISC-32 6uT

TakToBas yacToTa, My, 100

BcTpoeHHoe O3Y

16 Kbant
MamaTb

MN3Y (FLASH)

64 KbanT
NHTepdelics CAN, UART-2, SPI, 12C
HanpseHune nutaHus, B 3,3 (+10 %)
[Avana3oH pabouunx Temnepatyp,°C -40 ++85
Tun Kopnyca:
K1946BK035 oA
DYHKLMOHabHbIE aHaNorn LM4F132 cemeiicTBa
(npoToTunbI) Stellaris (Texas Instruments)
0603HayeHune TY
K1946BK035 AKBE.431290.407TY

©00000000000000000000000000000000000000000000000000000000000000000000000000000000

U3denue sHeceHo 8 peecmp poccutickol npombiwneHHoU npodykyuu (M1 P®
Ne 719) u EQuHbIt peecmp paduoanekmpoHHou ripodykuyuu (M1 PO Ne 878)
Murnpommopea Poccuu ¢ npuceoeHuem Peecmpoegozo Homepa Ne 10595802

©00000000000000000000000000000000000000000000000000000000000000000000000000000000

35

« CTOpOXXeBoW Tanmep

» CuHTEe3aTOp YacTOTbl Ha OCHOBE
PAIMY

* YeTbIpexKkaHabHbIN
12-pa3psagHbin ALIM ¢
pexuMamu LndbpoBoro
KomnapaTopa

» lHTerpanbHble MUKPOCXEMbI
« YeTblpe 32-pa3psagHbix Taimepa
« Tpyn Mmopyns 2-KaHanbHbIX LUIVM

» Og1H NOpT NocnefoBaTeIbHOro
nHTepdenca SPI

» [1Ba nopTa nocnepoBaTebHOro
nHTepdenca UART

« Mogynb CAN c AByMS nopTamu
BBOfla-BblBOfA

« Tpu 6110ka 3axBata CAP
» [1Ba 16-pa3psigHbIxX

MoCnefoBaTENbHbIX MOPTA
BBO/a-BblBOJA

» OVH KBagpaTypHbIV geKkogep
« 16-kaHanbHbIi DMA

+ CucTema oTnagKku ¢
nHtepdencamm JTAG n SWD

+FPU
+ [abapuTHble pa3mepbl 6X6 MM




OTINYUTENIbHbIE
OCOBEHHOCTMN:

4 cBeTOAMOAA

« 1 KHOMKa anmnapaTtHoro cbpoca

1 KHOMKa annapaTHoro
npepbiBaHKA

« 16 MI'y, KBapLEeBbIN reHepaTop
« 32,768 KL, KBApLEBbIN pe3oHaTop

« Pazbembl 415 NOMHOMO AoCTyNna K
BXogam/Bbixogam K1921Blro15

* IHTerpnpoBaHHbIN
nporpamMMaTop/oTnagymnkK c
pasbemoM USB type C

« baTapenHbIin oTcek gns
3/1IeMEHTOB NMUTaHWSA TUNa
«CR1220»/«BR1220»

U3denue Haxodumcs Ha

¢uHanbHoM amarie pa3pabomku

MAKETHO-OTNALOYHAA MNAATA

K®/AN1.441461.029

MaKeTHO-0T/1afgo4Has niaaTa anas
MUKPOKOHTponnepa K1921BlI015

OMUCAHME:

MnaTa MakeTHO-0TNAQOYHaA AN MUKPOKOHTponnepa K1921BIr015 npegHa3sHavyeHa
AN U3y4eHUs apXUTEKTYpbl 32-pa3psgHoro MUKPOKOHTponnepa K1921Brol15, a
TaKKe AN MaKeTUPOBaHMA 1 OTIAAKN CUCTEM MOSIb30BaTeNs Ha ee OCHOBE.

TEXHUYECKUE XAPAKTEPUCTUKU:
ot USB
BapuaHTbl NOAKNIOYEHUS MUTAHUSA OT nporpammaropa
OT BHELLUHEro NCTOYHMKA MUTaHUSA
Lindposbie nHTepdencol UART, SPI, CAN, I12C, PWM, USB
HoMmuHanbHoe noTpebneHune, MA 150

OTnagoyHbIN pasbeM JTAG/SWD 20-KOHTaKTHbIV

KoA1.441461.039

yNnpoLeHHas MaKeTHO-0T/1ago4Hasa niaaTa
AN MUKPOKOHTponnepa K1921BlM015

OMUCAHME:

Mnata sBASIETCS CPefcTBOM A8 pa3paboTKM MPOrpaMMHOro obecreyeHust u
OLIEHKM BO3MOXXHOCTEN MUKPOKOHTpOosepa K1921Bl015, no3B0o/sIeT NPOM3BOANTD
NPOTOTUNNPOBaHWE YCTPOMCTB Ha OCHOBE MUKPOKOHTpOosnepa K1921Brro15.

MuKpokoHTponnep K1921Brois

o1 USB, nogxnto4eHHoro Kk Mukpocxeme CH340

MuTaHue nnatobl .
ot USB, nogxntoueHHoro k uHtepdericy USB

K1921Bro15
WHTepdelic nporpamMmypoBaHus JTAG
HoMWHanbHbIN TOK MOTpebneHns nnatbl, MA o 150
[OunanasoH pabounx Temnepatyp, °C oT0++60

OTINYUTENbHBIE OCOBEHHOCTHU:

» MUKPOKOHTposnnep K1921Blro15

» pasbem USB Type-C, nogKkntoueHHbIN K nHTepdeiicy USB K1921Bro1s

» pasbem USB Type-C, nofktoydeHHbIN K Mukpocxeme CH340

» kHonka «USER_BTN»

» KHoMnKa «RESET»

» cBeToamog USER_LED

» pa3bembl PLS ¢ warom 2,54 MM, K KOTOPbIM MOAKOYEHbI BbIBOAbI MUKPOKOHTPOIEPA

MnaTa He cogepXuT BCTPOEHHOIO NporpamMmmMaTopa.

PaccTosiHne mexay psigamu pasbemos PLS 38,1 MM (KpaTHO 2,54 MM), 4TO NO3BOAISIET UCMO/b30BaTb
nnaTy COBMECTHO C MaKeTHbIMM NnaTamu Tuna Bread Board.
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MUKPOKOHTPO/MNEPBI 32-PA3PAAHDLIE

K1921BIl015

32-pa3psgHbIA yNbTPAHN3KONOTPEbASOWNIA
MUKPOKOHTponep RISC-V B nnacTMKoBOM Kopnyce

OMUCAHME:

32-pa3psiHbli  MUKPOKOHTPOMIIEP C BHYTPEHHEN 3HeproHe3aBWCUMON
NamsTbl, HU3KMM TOKOM NOTpebneHWss B aKTUBHOM pexume u
MaKCuMasnbHOW 4YactoTol paboTel go 50 MI. MocTpoeH Ha 6ase sAgpa
apxuTekTypbl RISC-V. MiMeeT MHorokaHanbHbii AL, kpunTtorpaduyeckui
conpoueccop, nocnepoBaTenbHble WHTepdencbl, CUCTeMy 3alWuTbl  OT
HeCaHKLMOHMPOBAHHOIO AOCTYyNa.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

ApXUTEKTypa 1 cucteMa KoMaHp, RISC-V
TakToBas yactoTta, MIy, 50 MI'y,
Mamsatb OcHoBHas Flash-namaTb o6bemom 1 M6ant

- 8-KaHanbHbIM 12-pa3psgHbli 6bICTPOAERCTBYIO-
wuii ALLN ¢ pexxumamu LdpoBoro KomnapaTtopa
A5 KaXAoro 3 KaHanos (ADCSAR);

- 8-KaHanbHbIN 16-pa3psgHbIi curma-gensta ALN
(ADCSD);

- Tpu 16-pa3psigHbix NopTa BBOAA-BbIBOAA A, B, C;
- BOCEMb aHaNIoroBbIX BXOA0B, MOAK/IOYaEMbIX K
KaHanam AL,

- nATb npuemonepeaatynkos UARTO - UART4;

- CAN 2.0b;

- USB 2.0 FullSpeed (Device);

- 0fiUH KoHTponnep 12C;

- KOHTponnep QSPI;

- Tpu KoHTponnepa SPI (SPI0 - SPI2)

NHTepdenchbl

HanpshxeHve nutanus, B ot 1,7p003,6

MaKCUManbHbI GUHAMUYECKMIA TOK

notpebnexus, MA Ro 25

[vana3oH paboyunx Temnepatyp,°C -40 + +85

Tun Kopnyca LQFP-100
PYHKLMOHANbHbIE aHAaNorn LM4F132 cemelicTBa
(npoToTMnbI) Stellaris (Texas Instruments)
0O6o3HauyeHne TY AOKBE.431290.467TY

Ne 719) u EQuHbIl peecmp paduoanekmporHoU rpodykyuu (M1 P® Ne 878)

Q U30enue sHeceHo 8 peecmp poccutickol npombiwineHHol npodykyuu (MM P®
Mu+npommopea Poccuu ¢ npuceoeHuem Peecmpogozo Homepa Ne 10595802
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OTINYUTENIbHbIE
OCOBEHHOCTMN:

» 32-pa3pagHoe UMY co
BCTPOEHHbIM MOZYyEM
06paboTKM KOMaHS ¢
nnaBatollen 3ansTom ¢
OfiHapHOM To4YHOCTbto (FPU)

Bnok ynpasneHus cbpocom

1 cuHXpoHu3aumnen (RCU),
nMeLmn B ceoeM coctase RC-
reHepatop (1 MI'u) 1 cMHTe3aTop
4yacToTbl ¢ PLL

Bnok ynpaBneHus pexunmamu
3HepronoTpebneHms

OcHoBHas Flash-namaTb
obbemom 1 MbanT

O3Y0 obbeMoM 256 KbanT

O3Y1, nogKkNto4YeHHOE K
AOMeHYy baTapenHoro NuTaHus,
obbemoM 64 Kbant

» YHUKanbHbIW ID pasmepom 128
6uT

COEPbl NTPUMEHEHUA:




OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

« ObecneyeH AOCTyN KO BCEM
nopTam BBOAa-BbIBOAA, BOSMOXHO
nogKntoYeHne oTaeNbHOro Moay s
BHeLUHeN namMaTu

+ iMetoTcs nonib30BaTeNbCcKue
nepemblyKy Ans
KOH(UryprpOBaHUS CUCTEMBI,
YCTaHOBKM peXxumMa paboTbl

1 NOAK/IIOYaeMble K MopTam
CBETOAMOAbI

« KOMNNeKT NoCTaBKnU: OCHOBHas
nnata c MUKPOKOHTPO/1/IEPOM
K1874BE10AT, nnata BHeLIHeN
namsTn (16-paspsigHble C O3Y,
M3Y), ncTouyHMK nuTaHus BIC 12-
1,0, pyKOBOACTBO MO 3KCNayaTauum

MAKETHO-OTNALOYHAA TTATA

K$®/N1.441461.014

MaKeTHO-0T/1afgo4Has naaTa ansg
MUKPOKOHTponepoB 1874BE10AT

OMUCAHME:

[nata npefHa3sHa4yeHa 411 OCBOEHUS U U3yveHUs 32-paspsfHbIX MUKPOKOH-
Tponnepos K1874BE10AT, a Takxe Ana MaKeTUPOBAHUA U OTNAAKM CUCTEM
nonb3oBaTens Ha ee ocHoBe. C NCMONb30BaHMEM NAaTbl BOSMOXHO NMOAKIIHO-
YyeHue BHELIHMX 3/1eMEHTOB K NOpTaM MUKPOKOHTponnepa, pabota ¢ BHew-
HUMW MHTepdencamun, NporpaMMMpoBaHMe BCTPOEHHON NaMaTH, OTNadKa U
oLleHKa paboTbl NPUKIAZHbIX MPOrpamMM.

TEXHUYECKUE XAPAKTEPUCTUKN:

Pa3mep nnatbl, MM 285x211 MM

BHelwHsa TakTOBas YacToTa

24
MUKpPOKOHTponnepa, My,
MoAKntoYaeMble CBETOANOAbI (C BO3MOXHO-
CTbIO UX OTK/THOYEHUS1) Ha IMHUSIX NOPTOB PA.0 - PA.7

MWUKPOKOHTpO/epa

MnTaHne OT OfHOrO BHELIHEro NCTOYHUKA

BcT OeHHbll‘;I NCTOYHUK MUTaHUSA
P +12B

UARTO, SpaceWire0, SpaceWirel, USB
micro (ans npeobpasosatens USB-UART
CP2102, nogkntoyeHHoro kK UART1),
MIKO0, MIMKA1, ARINCO - ARINC3, ARINC5

VHTepdelcHble pa3bembl
nocefoBaTebHbIX MOPTOB
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MUKPOKOHTPO/INEPBlI 32-PA3PAAHDLIE

1874BE10AT

MUKPOKOHTpOANep ¢ hyHKLMEN OBHapYyXeHUs
M NCMPaBNEHMNS OLWNOOK BHELWHEN/BHYTPEHHEN
NaMsATU 1 NOBbILWEHHOM CMELCTOMKOCTbIO

OMUCAHME:

32-pa3psigHblil MUKPOKOHTPOJINEP C MHOMOKaHanbHbIM ALM, nHTepdelicamm
IOCT P 52070, SpaceWire, JTAG v chyHKLMEN OBHaPYXEHUS U UCNpaBieHns
OLIMBOK BHELWHEN NaMsiTh Asi NTOCTPOEHUS BbIYUCINTENbHbIX U yNpaBsio-
LMX CUCTEM, IKCMNYATUPYHIOLLMXCS B YCNOBUSX BO3LENCTBUSA CNeLManbHbIX
¢akTopos.

YBesimyeHa npon3BoAnTe/IbHOCTb NMyTeM nepexofa Ha 32-pa3psagHyto WUHY
AaHHbIX, fob6aBneHus 32-6utHoro AJTY n HoBoro Habopa komaHf. BeegeHa
nogcucTemMa apudmMeTUYECKNX KOMaH[, BbIMO/HSAEMbIX 33 O4WH TaKT.
YBenumyeHa paspsagHOCTb OCHOBHOTO 4151 MUKPOKOHTPOJINEpa nHTepdeiica
obpalleHuit K BHelWHen naMaTu go 32 6ut. [lobasneHa nogaepxka onepaunii
¢ nnaBatowen Toukon IEEE-754 c opuHapHow (32 buTa) 1 gBoHoM (64 buTa)
TOYHOCTbIO 1 Ap.

MpumeHsieTcs B cpeacTBax U3MepeHus, CBs3u, HabnogeHus, 6esonacHo-
CTU, aBTOMaTU3aL UM NPOU3BOACTBA, MegULMHE, SHEePreTHKe, NPOMbILL-
JIGHHOCTU, B TOM YMC/Ie B 3/IEKTPONPUBOAAX, @ TAK)Ke Pa3/IMYHbIX CUCTe-
MaXx ynpaBneHusi, paboTalowWwmX B YCI0BUSAX C NOBbILLEHHbIMU
Tpe60BaHUAMMU K CNeLBO3AeNCTBUSAM.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApPXUTEKTYpa 1 CUCTEMA KOMaH, CISC+RISC 32 bit

TakTOBas yacToTa, My 66

MEnEms BHyTpeHHee 03Y (PSRAM) 4K x 8

Perncrtposoe O3Y 32K x 8

06bem agpecyemon NamMaTn 4rx8 6ut

WHrepdeiice SPI-2, 12C, UART-4, JTAG, FOCT P52070-2003
(MIL-STD-1553B), SpaceWire, ARINC 429

HanpsikeHue nutaHus, B 3,3(0,3)

[OuHamuyeckuii Tok notpebnexus, MA He 6onee 300

[Ounana3oH paboynx Temnepatyp,°C -60 ++125

Tun Kopnyca MK 4250.208-1

®YHKLUMOHaNbHbIe aHaNoru (NpoToTUNbI) UT80C196KDS (Aeroflex)

O60o3HayeHne TY AEHB.431280.297TY
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OTINYUTENIbHBIE
OCOBEHHOCTMN:

» Pa3pagHOCTb AaHHbIX — 32 6UT

« [1Ba 32-pa3psfHbIX NnopTa BBOAA-
BbIBOAA

« [1Ba 64-pa3psagHbix Taimepa/
cyeTyMKa

« WecTb kaHanoB baoka LLNM
« 14-paspagHbli 16-kaHanbHbIN AL

+ 32-paspagHbli CTOPOXXEBOW
Tanimep

« Mopynb otnagku DEBUG UNIT ¢
poctynom yepes JTAG

+ B10K BbICOKOCKOPOCTHOIO BBOAA-
BbiBoga (HSIO)

« CepBep nepudepuinHbIx
TpaH3akuwui (PTS)

» BJIOK BbIYMCIEHWI C N1ABaOLLEN
3ansaTou (FPU)

« Tpy peXxmma NoHWKEeHHOro
notpebneHus

« [1Ba 610Ka MMNYNbCHbIX
KBafpaTypHbix gekogepos (QEP)

« [MopT otnagkn JTAG

COEPbI MTPUMEHEHUA:




LUA®PO-AHAJIOTOBBIE U
UHTEPQEUCHBIE UMC,
YC/I0BHbBIE OBO3HAYEHUS: NPEOBPA3OBATE/IN HANNPAXEHNUA

CucTeMbl NpuemMa, nepegaym OOPOXHASA KAPTA CTP. 42-43

1 06paboTkn MHbopmaumm

Mopgembl

u

KommyTaunoHHoe

KoHTponbHo-
obopyfoBaHue 1 cBsi3b NMPEOBPA3OBATEJIN HATNPAXEHUSA

n3MepuTeNbHble NpnbopLI

©

1273MHI1T1 CTP. 44

ABTOMATU3NPOBAHHOE 1273MH1BT1 CTP. 45

ynpasfeHue
3/1EKTPONPUBOZOM

CI'IyTHVIKOBbIe CUCTEMBI

@

MoBbilleHHas CTOMKOCTb K
paanaumnu 1273MN001T CTP. 46

1273MB19T CTP. 47

CuHTe3 n pacno3HaBaHue
peuun

3apsigHble ycTpoiicTBa
CucTtemMa KOAMPOBaHHOMN

CBA3N 1273MA4T CTP. 48

Annapatypa
i=a BbICOKOCKOPOCTHbIE W CUHTE3a 3BYKa 1273MA12T CTP. 50
QoQ BbIYMC/IUTESIbHbIE CETU 1273MA13T CTP. 51
BAoku nuTaHus 1273HA044 CTP. 52

Ancnnen n LCD-naHenu

MoBbllIEeHHasA CTOMKOCTb K
BO3AeNCTBYOLWMM haKTopam

TEJ'IeKOMMyHVIKaU,VIOHHaFl
TEXHUKa

MopTaTBHas HOCKMMas
annapatypa

CpepcTBa HabnogeHus,
6e3onacHoCTH

PO @DOH®W

OIOL)




JOPOXHAA KAPTA JOPOXHAA KAPTA

UNDOPO-AHATOTOBBIE W MHTEPO®EWCHBIE MMC LMDPO-AHANOTOBBIE U UHTEP®EWCHBIE UM

1273MN01T 1273MNB19T
43,2 kl'y, 64 kl'y
1273MA12T 1273NA13T 1273HA044
550 MT'y, @ 400 My @ 400 MTy,
1273MNA7T
210 MIy,
Obo3HaveHue
Obo3HaveHue YacTtoTa
YacToTa
1273MA4T
. 125Mry @ CneucTolikne
@ CneucTovkme
14 6ut 24 6UT 16 6ut 12 6ut 14 6ut 16 6uT 16 6ut 24 6UT
6bicTpopeiicTayOWwpMe 6bicTpoAeiCTBYIOWME 6bicTpogeiicTaytowme NpeL13noHHbIe
Aypuokopek AuUn T aygwvo LIAN
cepuiiHble n3genus D nepcrneKTUBHbIE N3aenns NnepcneKTUBHbIE N30eNus I:] CepuiHble n3genuns
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OT/INMUTE/NIbHBIE
OCOBEHHOCTMN:

» Perynupyemoe BbixogHO€e
HanpsXeHue ot 1,2 no 37 B

« OUKCHpPOBAHHas YacToTa
npeobpasoBaHus 260 Kl

+ BcTpoeHHbit cunosoi AMOTT-
TpaH3ucTop

« ObpaTHas cBA3b
MO HaMPSHKEHUIO

+ TemnepaTtypHas 3aluTa

» 3awmTa ot npeBbllLeEHNA
BbIXOOQHOIO TOKa

COEPbI NPUMEHEHUA:

MMTPEOBPA3OBATENWV HANMPAXEHWNA

1273MH1T1

DC/DC npeobpa3oBaTesib HanpsXeHuns

OMUCAHME:

Mukpocxema 1273MH1T1 - 3TO MMNYAbCHbIA aCUHXPOHHBIN MOHWXatowmii DC/
DC npeobpa3oBaTe/ib HaMpsHKeHKs C BbIXOAHbBIM TOKOM Harpy3ku go 1 A
MunKpoCXeMa COAEPXKUT BHYTPEHHMI UCTOYHMK ONMOPHOTO HAMPSIXKEHUS, YyCUIN-
Teslb CUrHana oWmnbKK, reHepaTop NuoobpasHoro curHana, LLM-komnaparop,
[paiiBep ynpaBneHns BCTPOEHHbIM CUI0BbIM TPaH3MCTOPOM, CTabunn3aTop Ha-
NPSHKEHNS NUTaHWS BHYTPEHHUX 6/10KOB, 610K BK/THOYEHUS/BbIK/TIOYEHUS, KOTO-
pbIi NEPEBOAUT MUKPOCXEMY B PEXMM OXULAHUS.

MpuMeHsieTCca BO BTOPUYHBIX UCTOMHUKAX MUTaHUA, Npeo6pasoBaTensax
HanpsXXeHUsl, UHTerpUupoOBaHHbIX HENOCPEACTBEHHO Ha NaTax
o6opypoBaHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

[vanasoH BxogHoro HanpsxeHus (UIN), B ot 8 o 40
[lnanasoH BbIXOAHOro HanpshxeHus, B oT 1,2 po Kx UIN

MaKcMManbHbIi KO3 hULNEHT

3anonHexus (K), % 2L

TOYHOCTb BbIXOJHOMO Hanps»eHus, % 2

YacToTa BHyTpeHHero reHepaTopa, Kl'y, 260
ConpoTuBneHne CI0BOrO TPAH3NUCTOPa B OTKPbLITOM 250

COCTOAHUM, MOM

BbIXOZHOW TOK Harpy3ku, A fol

[Aunana3oH paboumnx TemnepaTtyp, °C -60 ++105

Tun Kopnyca 401.14-5M
060o3HaveHne TY AESIP.431320.667TY

44

MPEOBPA3OBATEAN HANPAXEHWNA

1273MNMH1BT1

DC/DC npeobpa3oBaTesnib HaNnpsXXeHus

OMNCAHME:

Mukpocxema 1273MH1BT1 - 3TO MMMNYNAbCHbBIN ACUHXPOHHbIM MOHMKAOLL NI
DC/DC npeo6pa3oBaTefib HanNpsHXeHWUs C BbIXOAHbIM TOKOM Harpysku o 2 A.
MuKpocxeMa cofilepXXUT BHYTPEHHWI MCTOYHUK ONOPHOTO HaMpPsHKeHWs,
ycunuTenb CUrHana ownbKku, reHepaTop nunoobpasHoro curHana, LUM-kom-
napaTop, ApaniBep ynpaeaeHns BCTPOEHHbIM CUJIOBbIM

TPaH3UCTOPOM, CTabMUAN3aTOP HAMPSKEHUS MUTaHUS BHYTPEHHMX G10KOB,
610K BK/TIOYEHUSI/BBIK/TIOYEHUS, KOTOPbIN NEPEBOAUT MUKPOCXEMY B PEXMUM
oXngaHums.

MpumMmeHsieTcs BO BTOPUYHBIX UCTOYHUKAX NUTaHuSA, npeoGpasoBaTenﬂx

HanpsXeHUsl, UHTErpUpPoOBaHHbIX HEMOCPEACTBEHHO Ha NJ1aTax
o6opyaoBaHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

[Junana3oH BxogHoro Hanpshkerus (UIN), B ot 8030
[lnanasoH BbIXOAHOrO HanpshxeHus, B ot 1,2 po Kx UIN
MakcuManbHbIn KoadduumeHT 3anonHeHus (K), % 95

TOYHOCTb BbIXOAHOIO HanNpskeHuns, % 3

YacToTa BHyTpeHHero reHepaTtopa, Ky 260

ConpoTuBAEHWe CUNOBOMO TPAH3UCTOPA B OTKPbITOM

coCTosiHMN, MOM 250

BbIXOZHOW TOK Harpy3ku, A fo2

[OunanasoH paboyvx Temnepatyp, °C -60 ++105

Tun Kopnyca 401.14-5M
O603HaveHne TY AESIP.431320.667TY
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OTIMMUTE/IbHbIE
OCOBEHHOCTMN:

» Perynupyemoe BbIxogHoe
HanpsXeHue oT 1,2 1o 27 B

« UKCMpOBaHHas YacToTa
npeobpasoBaHus 260 Kl

+ BcTpoeHHbIN cunoson AMOT-
TpaH3ucTop

» ObpaTHas cBsi3b
MO HaMpPSYKeHW o

« TeMnepaTtypHas 3alyuTa

J 3aLLI,l/ITa OT NpeBblWEHNA
BbIXO4HOIO TOKa

COEPbI NPUMEHEHUA:




OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

« [IporpamMmmunpyemas yactota
npeobpasoBaHus

+ MporpamMmmupyemble
K03(hhULMEHTBI yCUEHUS

* BHYyTpEHHUI NCTOYHUK
OMOPHOTO HaMPSKEHUS

« MocnepoBaTenbHbIA NOPT

« [Iporpammumpyemasi nonoca
nponycKaHus

» AnddepeHumanbHble BXoabl/
BbIXOAbI

» HecummeTpuyHble BXxoabl/
BbIXOAbI

COEPbI NPUMEHEHUA:

AHANOTOBBIN MHTEP®EWC

1273N01T

14-pa3pagHblv ayaMoKoaeK

OMUCAHMUE:

MunKpoOCXeMa ColePXKNT BXOLHOM NONOCOBON (DUBTP Ha NMepeKnoyaemblx
KOHAeHcaTopax, 14-pa3psigHbin ALM, 14-pa3psgHbiii LAN, BeixogHon ®HY Ha
nepektoYaeMbIX KOHAEHCAaTOpax C KOMMeHcaumen sinx/X, nocaefoBaTebHbIN
nopT A5 yNpaBAeHuns 1 nepeaayn JaHHbIX.

[eBsTb PerncTpoB yrnpasieHUs NO3BOSIOT 3afaBaTb 4acToOTy npeobpasoBa-
HUS, KO3 PULMEHT YCUNEHUS BXOAHbIX U BbIXOAHbIX YCUNUTENEN,
KOHUrypupoBaTb paboTy aHanoroBblx 6/10K0B, LMbPOBOI YacTu U
nocnefoBaTe/ibHOro nopTra.

MpumeHseTcsa B CUCTEeMaX CUHTE3a U pacno3HaBaHUA peyn, cuctemax
KOAMPOBaHHOﬁ CBA3U, B cpeacTBax c60pa n peructpauuu gaHHbIX.

TEXHUYECKUE XAPAKTEPUCTUKN:

PaspsgHocTb ALIM, 6UT 14
PaspsigHocTb LIAM, 6uTt 14
MakcumanbHasi YactoTa npeobpa3oBaHus, Kl 43,2
Monoca nponyckaHus, Ky, 0o 10,8
OTHOLWeHNe curHan/uckaxenms ALM, ob 64
OTHoweHuWe curHan/uckaxenus LAM, ob 64
HanpshkeHue nutanus, B 5,0+0,5
[Aunana3oH paboumnx TemnepaTtyp, °C -60 ++85
Tun Kopnyca 4119.28-3
060o3HaveHne TY AEHB.431320.666TY
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AHANTOTO-UMO®POBBIE MPEOBPA3OBATE/NN

1273MNB19T

curma-gensta AL

OMUCAHME:

16-paspsgHbIi cMrMa-gensta aHanoro-umdpoBo NpeobpasoBaTenb COqepKUT
WEeCTb HE3ABUCKMbIX KaHANOB, Kbl 13 KOTOPbIX MMEET NPOrpaMMrpyeMsIi
(hopmMmMpoBaTeNnb BXOLHOIO CUrHana v yCUAmnTeNb C NporpaMMmnpyemMbim

KO3 DULMEHTOM yCnAeHNs. B COCTaB MUKPOCXeMbl BXOAMT BHYTPEHHM
MCTOYHMK OMOPHOIO HaMPSXXeHNs C NporpaMmMupyembiM ypoBHeM. locnenosa-
TenbHbit NopT (SPORT) coBMmecTuM co cTanaapTHeimu MUOC 1 obecnevrBaet
BCe PYHKLMM ynpaBneHus 1 obMeHa AaHHbIMK, a Takxke NOLAEPKUBAET Kacka-
AMPOBaHMe 40 BOCbMU MUKPOCXEM B KacKae B MHOTOKaHaNbHbIX CUCTEMaX.

MpumMeHsieTcs B 3aKOHYEHHbIX cucTemax cbopa U 06paboTku gaHHbIX, NPU-
JIOXXeHUAIX C MHOrOKaHaIbHbIMU aHa/IoroBbIMU BXOf,aMU, B annapartype ans
NPOMBILIIEHHOr0 U3MEPEHUS MOLLHOCTU, B CUCTEMAX YNPaB/IEHUS 31IEKTPO-
NpuBOAOM U B COBMECTHOM paboTe c DSP.

TEXHNWYECKUE XAPAKTEPUCTUKMN:

PaspspgHocTb, 6UT 16
MakcuManbHasi YacToTa npeobpasoBaHus, KL, 64
OTHoLweHne curHan/(wym+mckaxenus) (S/N), ob 73
06wue rapmoHuyeckune nckaxenus (THD), gb -76
Lymbl B kaHane (N), b -68
NHTepmoaynsiumMoHHble nckaxeHus (IMD), ob -66
MepeKpecTHble NCKaXeHns Mexay kaHanamu (CT), ab -79
aHaNoroBom 4acTun 3,3+0,3/5,0+0,5
HanpskeHune nutaHus, B
undpoBon YacTm 3,340,3/5,0+0,5
[Ounana3oH paboyvx Temnepatyp, °C -60 ++85
Tun Kopnyca 4119.28-1
0O603HayeHne TY AEHB.431320.002TY
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OTIMMUTE/IbHbIE
OCOBEHHOCTMN:

o TMBKMI NOC/IeA0BaATENbHbIN
NHTepdelic, obecneynBatoLmii
KacKagHoe coeguHeHue

+ BHYTpeHHUI NCTOYHUK ONMOPHOTO
HanpshXeHus
C NPOrpamMMMpyeMbIM YPOBHEM

+ BxogHble ycunutenu
C NporpamMMumpyembim
K03 DULMEHTOM ycuneHus

« MporpamMmypyemasi 4actoTa
npeobpasoBaHus

COEPbl NTPUMEHEHUA:




OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

+ BbIXOA4HOW TOK NOSIHOWM LUKASbI,
perynupyembliii ot 2 o 20 MA

« BHYyTpEHHWI NCTOYHWK ONOPHOIO
HanpsKeHus

« MoTpebnsiemas MowHOCTb: 170
MBT npn 5B

» PeXX1M noHmxeHHOro
notpebnexus: 25 MBT npn 5 B

COEPbl NTPUMEHEHUA:

®®

ULNOPO-AHATOTOBbBIE MPEOBPA3OBATENN

1273MNA4T

6bICTPOAENCTBY WM OAHOKaHANbHbIN LIAT

OMUCAHMUE:

14-pa3spsigHbIn UM po-aHanorosbin NpeobpasoBaTe/lb COAEPXKUT Napasiesb-
HbIi MHTEPENC JAHHbIX, BCTPOEHHbIM UCTOYHMK OMOPHOFO HAMPSHKEHUS U
g epeHLManbHbIN TOKOBbIN BbIXO4. BbIXOAHON TOK MOMIHON LUKaJibl MOXET
perynupoBatbcst oT 2 A0 20 MA. TOKOBbIN BbIXOA, MOXET UCMOb30BATHCS B He-
CUMMETPUYHOM Unu guddepeHLMansHOM BRIKOYEHNN.

MpuMeHsieTca B OAHOKAHa/IbHOM U My/NbTMKaHa/IbHOM nepepaloliem
KOMMYHUKALMOHHOM 060pyAOBaHMU, UCNOJb3YOWEM LU(pPOBYIO MoAy-
NAuMI0, B TOM umncie B 6ecnpoBogHbIX Nepeparlmnx cuctemMax 6a3oBbixX

CTaHUMI1 COTOBOW CBSI3M, KabeNbHbIX NepegaTyMKax, Mogemax u gpyrom
annapartype.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

PazpsgHoCTb, 6UT 14

MakcumasnbHas YactoTa O6HOBNEHUS BbIXOAHbIX AAHHDbIX,

My 125
[JvHaMuUYecKunii gnanasoH, CBO6OAHbIN OT NoMex 73

(SFDR), gb

06Lme rapMoHuyeckne nckaxenus (THD), ab -72
OnddepeHumanbHas HenmHenHocTb (DNL), MP +4,5

WHTerpanbHas HenvHenHocTs (INL), MP +6,5

HanpshkeHue nutaHus, B 5+0,5/3+0,3
[Aunana3oH paboumnx TemnepaTtyp, °C -60 ++85

Tun Kopnyca 4119.28-1
06o3HaveHne TY AEAIP.431320.508TY
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UNOPO-AHATOITOBbBIE MPEOBPA3OBATE/N

1273NATT

6bICTpOAENCTBYOWMN OgHOKaHanbHbIA LIAM

OMUCAHME:

14-pa3pagHbii udpo-aHanoroBbI Npeobpa3oBaTesb COAEPKMUT Napannenb-
HbIN UHTepdenc faHHbIX, BCTPOEHHbIM MCTOYHUK OMOPHOr0 HanpshKeHUs u
avddepeHLManbHbI TOKOBbIN BbIXOA. BbIXOAHOW TOK MOTHOM LWKasbl MOXET
perynupoBaTbcsi oT 2 A0 20 MA. TOKOBBI BbIXO[ MOXET UCMO/Ib30BATbCS B He-
CUMMETPUYHOM UK guddepeHLManbHOM BKTOYEHUN.

MpumeHsieTcs B OAHOKAaHa/IbHOM M My/lbTUKAHaNIbHOM nepepgalouieM
KOMMYHUKaLlMOHHOM o6opyaoBaHUU, Ucnonb3ylolweM LubpoBylo Moay-
NAUUI0, B TOM Yucie B 6ecnpoBoAHbIX Nepeparomux cucreMax 6a3oBbix
CTaHLUI COTOBOI CBSA3U, KabenbHbIX NepepaTyuKax, Mogemax u gpyrom
annaparype.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

Pa3psigHoCTb, 6UT 14

MakcuManbHas YacToTa O6HOBMIEHUSI BXOAHbIX AaHHbIX, MILy 210
[HamMnyecknin guanasoH, cBobogHbI oT nomex (SFDR), ob 64

06wue rapmoHuyeckune nckaxenus (THD), gb =17
OunddepeHumanbHas HenvHenHocTb (DNL), MP +3,0

WHTerpanbHas HennHenHocTs (INL), MP 15,0

HanpsikeHune nutaHus, B 3+0,3

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

Tun Kopnyca 4119.28-1
0603HayeHne TY AEAAP.431320.677TY
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OTIMMUTE/IbHbIE
OCOBEHHOCTMN:

* BbIXOZIHOW TOK MOJIHOM WKasbl,
perynupyembiii ot 2 o 20 MA

* BHYTpeHHUIN NCTOYHWK OTNIOPHOTO
HanpsxeHus

+ MoTpebnsieMas MoWHOCTb: 160 MBT
npu 3,6 B

 PeXxum noHmxeHHOro
notpebnexHus: 15 MBT npu 3,3 B

COEPbl NTPUMEHEHUA:

@®®




OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

* BbIXOZIHOV TOK MOJIHOM WKasbl,
perynupyembliii ot 2 o 20 MA

« BHYTpEHHUI NCTOYHWK ONOPHOIO
HanpsxeHus

* YMHOXXUTE/Ib TAKTOBOW YaCTOThbI C
OAIMY x1, x2, x4, x8

» UHTepnonaums 2x, 4x, 8x

« [1Ba peXxxMmMa MOHMKEHHOro
notpebneHuns

+ LindpoBblie KBagpaTypHble
MOZYNATOPbI

« MopT ynpaeneHus SPI

COEPbl NTPUMEHEHUA:

®0®®

ULNOPO-AHATOTOBbBIE MPEOBPA3OBATENN

1273MNA12T

O6bICTPOAENCTBYOWNI ABYXKAaHaNbHbIN LIAT
MOBbILLEHHOW CNELCTOMKOCTH

OMUCAHMUE:

12-pa3psigHbii uMdpo-aHanoroBbii nNpeobpa3oBaTefib Ha WUCTOYHMKAX TOKa
COAEPXUT nocnegoBaTeNnbHbIVi NOPT yrpasieHus SPl, BCTPOEHHbIN MCTOYHMK
OMOPHOIO HAMPSKEHUS, YMHOXMTENb TaKTOBOM YacToTbl ¢ PAMY 1 TOKOBBbI Bbl-
xop. Kaxgpi kaHan LLAT BkntovaeT B cebsi napanienbHblii MHTepdenc BXOAHbIX
[aHHbIX, UMdpoBble MHTEpMONMpYoLWwme dULTPbI, LMPPOBON KBaAPaTypPHbIN
MOZYNATOP M Napy KOMMAEMEHTaPHbIX TOKOBbIX BbIXOAOB. MUKpocxema MMeeT
[Ba PEXMMA NOHMKEHHOIO NOTPEBIEHNS MOLLHOCTH.

MpuMeHsieTca B OQHOKaHa/IbHOM U MY/IbTUKAHaJ/IbHOM NepegaloLieM Kom-
MYHMKaLUUOHHOM o60pyAoBaHMU, MUcnonb3ylowem uudposylo moayns-
LU0, B TOM uucse B 6ecnpoBogHbIX NepegarLnx CucTeMax CNyTHUKOBbIX
rpynnupoBOK, CUCTeMaX CBSAI3U Ha 06beKTaxX C MOBbIWEHHbIM paguaLu-
OHHbIM (pOHOM, KabenbHbIX NepepaTYnKax, 06/1agaloLWMX NOBbILIEHHOMN
CTOMKOCTbIO K CNeLBO3AeNCTBUAM.

TEXHUYECKUE XAPAKTEPUCTUKN:

PazpsgHoCTb, 6UT 14

MakcumanbHasi YacToTa O6HOBNEHUS

BXOAHbIX AaHHbIX, MY, 160
MaKcuManbHas Yactota 06HOBNEHUS

550
BbIXOAHbIX AaHHbIX, ML
OTHoweHue curHan/wym (SNR), b 68
[MHaMnyecknin guanasoH, 80
cBoboaHbIN OT nomex (SFDR), ab
06Lwme rapMmoHuyeckue nckaxenus (THD), ob -71
OnddepeHumanbHas HenmHenHocTb (DNL), MP +3,3
MHTerpanbHas HenuHeHocTb (INL), MP 46,5
[lnanasoH paboumx Tem- aHanoroBom yactu 30,3
nepatyp, °C UMb poBoit YacTu 1,8+0,18
[Aunana3oH paboumnx Temnepatyp, °C -60 + +85
0O603HayeHue TY AEAP.431320.907TY
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UNOPO-AHATOITOBbBIE MPEOBPA3OBATE/N

1273MNA13T

6bICTpOAENCTBYOWMIA ABYXKaHaNbHbIN LA
MOBbILLEHHOW CNEeLCTOMKOCTH

ONMNCAHME:
14-pa3psigHblii LM po-aHanoroebI NnpeobpasoBaTeib Ha UCTOYHMKAX TOKa.

MuKpocxeMa COfepXWUT MocnefoBaTeNbHbIN NOPT ynpasneHus SPI, BCTpo-
€HHbIN UCTOYHWMK OMOPHOFO HaMpsHKEHWUS, YMHOXWTENb TaKTOBOM 4acTOTbl
¢ ®AMY. Kaxppin kaHan LLAM BkatovaeT B cebsi napannenbHbii MHTepdenc
BXOAHbIX AaHHbIX, UndpoBble MHTepnonupytolme bunbTpbl, LUdpPOBON KBa-
LpaTypHbI MOZYNATOP U Napy KOMMNJeMeHTapHbIX TOKOBbIX BbIXOZ0B. MUKpO-
CcXema MMEeeT [1Ba peXumMa NoHXeHHOro NoTpebaeHrs MOLWHOCTI.

MpumeHsieTca B OAHOKAHA/IbHOM U MY/IbTUKAHAJIbHOM NepepaoLLeM KOM-
MYHUKaALUOHHOM o60pyaoBaHUM, UCMOJb3yloweM UudpoBylo mMopyns-
LU0, B TOM Yucsie B 6ecnpoBogHbIX NepeaanLmx CUcTeMax CNyTHUKOBDIX
rpynnupoBOK, CUCTEMaX CBSI3W Ha 06beKTax C MOBBIWEHHbIM paguauu-
OHHbIM (hOHOM, KabeNbHbIX NepefaTYNKax, 06/1afalOWMNX NOBbILUEHHOM
CTOMKOCTbIO K CNeLBO3AeNCTBUSAM.

TEXHUYECKUE XAPAKTEPUCTUKN:

PaspsigHOCTb, 6UT 14

MakcuMasnbHas YactotTa 06HOBMEHUS

BXOAHbIX AAaHHbIX, MIL, 160
MakcumanbHas YactoTa 06HOBNEeHUs
400

BbIXOAHbIX AAHHbIX, MILy
OTHoweHwue curHan/wym (SNR), ob 72
[HamMnyeckuin AnanasoH, 84
cBob60oaHbIN OT Nnomex (SFDR), ob
06Lwye rapmMmoHuyeckue uckaxenus (THD), b -71
OuddepeHuymnanbHas HenvHeHocTb (DNL), MP +3,0
WHTerpanbHas HenmHenHocTb (INL), MP 15,0

aHa/IoroBOM YacTu 3+0,3
HanpsxxeHue nutaHus, B .

undpoBon YacTm 1,8+0,18
[Ounana3oH pabouvx Temnepatyp, °C -60 ++85
Tun Kopnyca 4235.88-1
0603HaueHne TY AESIP.431320.908TY
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OTIMMUTE/IbHbIE
OCOBEHHOCTMN:

* BbIXOZIHOW TOK MOJIHOM WKasbl,
perynupyembiii ot 2 o 20 MA

* BHYTpeHHUIN NCTOYHWK OTNIOPHOTO
HanpsxeHus

* YMHOXXUTE/Tb TAKTOBOM YaCTOThbI C
OAIMM x1, x2, x4, X8

» UHTepnonsaums 2x, 4x, 8x

« [1Ba peXx1mMa MOHMKEeHHOro
notpebneHus

« LindpoBble KBagpaTypHble
MOZYNATOPbI

« MopT ynpaeneHus SPI

COEPbl NTPUMEHEHUA:




OT/INYUTE/NIbHBIE
OCOBEHHOCTMU:

* BbIXO4HOW TOK NOJIHOW LUKa/bl,
perynupyembliii ot 2 o 20 MA

» BHYTpPEeHHWI UCTOYHMK ONOPHOTO
HanpsXeHust

* YMHOXXUTE/Ib TAKTOBOW YaCTOThbI C
OAIMY x1, x2, x4, x8

» UHTepnonaums 2x, 4x, 8x

« [1Ba peXxrmMa NOHUXEHHOro
notpebneHuns

+ LindpoBblie KBagpaTypHble
MOZYNATOPbI

« [lopT ynpaBneHus SPI

COEPbI MPUMEHEHNA:

B2@®@®®

ULNOPO-AHATOTOBbBIE MPEOBPA3OBATENN

1273HA044

O6bICTPOAENCTBYOWNI ABYXKAaHaNbHbIN LIAT

OMUCAHME:

16-pa3psgHbivi umdpo-aHanorosblin Npeobpa3oBaTtesib COAEPXKUT NocnefoBa-
TeNbHbIN NOPT ynpaBneHus SPI, BCTPOEHHbIM MCTOYHWK ONMOPHOIO HaNpshXKeHus,
YMHOXUTENb TakToBOM YacToTbl ¢ PAMY. Kaxabi kaHan LIAMN BktoYvaeT B cebs
napannenbHblii MHTep@enc BXOGHbIX JaHHbIX, LMPPOBble MHTEPMONMpYOLLMe
uNLTPbI, LMPPOBOI KBaZPATYPHbIN MOAYASTOP U Napy KOMM/JEMEHTapPHbIX TO-
KOBbIX BbIXO4OB. MMKpOCXxeMa UMEET fBa peXxKv1Ma MOHWXEHHOro NoTpebneHuns
MOLLHOCTM.

MpumeHseTcs B OAHOKAHA/IbHOM M MYyNbTUKaHa/IbHOM MNepegalowem
KOMMYHUKALMOHHOM 060pyAOBaHMU, UCNOJb3YIOLEM LU(PPOBYIO MOAy-
NAUMI0, B TOM umncie B 6ecnpoBogHbIX Nepeparlmnx cuctemMax 6a3oBbixX
CTaHUMI COTOBON CBA3U, KabeNbHbIX NepegaTunkax, Mogemax u gpyrom
annapartype.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

PaspsagHocTb, 6UT

MakcumanbHasi YactoTa O6HOBNEHUS
BXOHbIX faHHbIX, Ml

MakcumanbHasi YactoTa O6HOBNEHUS
BbIXOAHbIX AAaHHbIX, MIL,

OTHoweHue curHan/wym (SNR), a6

[MHaMUYeCKUI 41anasoH,
cBob6oaHbIN OT nomex (SFDR), ab

0O6Lwme rapmoHuyeckune uckaxenus (THD), b

OunddepeHumnanbHas HennHenHocTb (DNL), MP +6,5

WHTerpanbHas HenuHenHocTb (INL), MP +9,5

aHanoroBon Yyactn 3+0,3
HanpshxkeHvne nutaHus, B
undpoBon YacTu 340,3

[vanasoH paboymnx Temnepatyp, °C -60 + +85

Tun Kopnyca 4235.88-1

O6o3HayeHne TY AEHB.431320.505TY
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YCJ/IOBHbIE 0bO3HAYEHUA:

O6paboTka LncpoBbIX
cUrHanoB

MoBbILLEHHAS CTOMKOCTb
K BO3[ENCTBYHOWMM
dakTopam

ABTOMaTM3MpOBaHHOE
ynpasneHue
3/IeKTPONpPUBOAOM

BbiuncnntenbHas TexHmka

MoBblleHHasaA CTOMKOCTb
K paguaumm

MPOLECCOPDI

AOPOXHAfA KAPTA CTP. 56-57

1867BM7T CTP. 58
1867BM2 CTP. 59
1867BLI2AT CTP. 60
1867BLI6 D CTP. 61
1867BLIST CTP. 62
1906BMO1AG6 CTP. 63

1867BHO016 CTP. 64
1867BLI8 D1 CTP. 65



JOPOXHAA KAPTA HOPOXHAA KAPTA

MPOLECCOPHl LULMD®PPOBOM OBPAEOTKU CUITHANOB 16-PA3PAAHBIE MPOLECCOPHI LMDPPOBOM OBPABOTKM CUTHANOB 32-PA3PAAHbLIE

1867BH016 @ 1867BA016
80 My, 200 Ml'y,
1867BLI10T
120 MTy, 1867Bull¢®
50 MI'y,
1867BM7T @ 1867BMS8T @ 1867BLOT @ 1867BM9d @
12.5Ml'y, 40 MTy, 20 Mly, 40 My
1867BL|8D/8P1
100 MTy,
N11867BM2 1867BL6®/AD
40Mruy Obo3HavyeHue 40 MIy,
YacToTa
1867BM2 .
40 MTy @ CneucTovkme
1867BLI2AT 1867BL 10
57 My, 27 MIy,
Obo3HaveHue
HacToTa
1867BL2T
40 My, @ CneucTorkue
1867BL5T
20 MTy,
B cepuitHbie u3genus |:| nepcrneKTUBHbIE N3aenns n3penns, He peKoMeHayeMble K MPUMEHEHUIO n3pennsi, He peKoMeHayeMble K MPUMEHEHNIO |:| nepcnextusHble nagenus I cepuithbie usgenus

56 57



OT/INYUTE/NIbHBIE
OCOBEHHOCTMN:

+ 6 % 16 pa3psifoB annapaTHbIN
YMHOXUTENb C 32-pa3pagHbiM
npov3BefeHnem

« PaspsgHocTb AJ1Y: 326Ut

+ 16 napannenbHbix 16-paspAaHbIX
NnopToB BBOAA/BbIBOAA

+ 16-pa3psgHbIN TaMep/cYeTYmK

» [TONHOAYNNEKCHBIA CUHXPOHHbIV
nocnegoBaTeNibHbIN NOPT

* 4 peXxMa 3HeprocbepexeHus

« [lapameTpbl CNELCTONKOCTY

7.11 - 5YC, 7.16- 5YC, 7.U7- 0,5%5YC,

7.1M12 - 7.113- 2x2P, 7.C1 - 5YC,

7.C4 - 5YC, 7.K1- 2K, 7.K4 - 1K, 7.K11,

7.K12 - 60 MaB-cm2/mr

COEPbl NTPUMEHEHUA:

&

MPOLECCOPHI LMOPPOBOM OGPAGOTKWM CUITHANOB 16-PA3PAAHbBIE

1867BMT7TT

YHMUBEpCabHbIA LNPPOBOM
CUTHaNbHbIN NpoLeccop

OMUCAHME:

16-pa3psgHbIi MpoLEeccop NpeacTaBaseT cobon yHMBEpCanbHbI LMMPOBON CUr-
HanbHbIN NpoLeccop cemencTaa 1867.

MpumeHsieTcs B 6bICTPOAEICTBYIOWMX cUCTEMAX 06paboTkyu LMPOBBIX CuUr-
Hanos.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXVTEKTYpa U CUCTeMa KOMaHg, DSP-16 bit
TakToBas 4yacToTa, MI'y, 12,5
MponsBoanTeNnbHOCTb 12 MIPS
n3y
4Kx16 6UT
o3y
MamsaTb 544x16 6UT
06beM BHelUHel agpecye-
MOI NamsTn
224Kx16 6uT
HanpsxeHue nutaHus, B 3,3 (10%)
[OvHamuyeckuii Tok notpebneHus sgpa, MA 210
[vana3oH paboynx Temnepatyp,°C -60 ++125
Tun kopnyca 4235.88-1
0603HaveHne TY AE$IP.431280.901TY
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MPOLECCOPHl LUMN®PPOBOM OBPAGOTKWM CUTHANOB 16-PA3PAAHBIE

1867BM2

YHUBEpPCaNbHbIN LN POBOU

CUTHA/bHbIN npoueccop

OMNCAHME:

16-pa3psaHbI Npoleccop npeactaBnseT cobol yHMBepcanbHbii LMdpoBoY

CMIHaNbHbIN NpoLeccop cemencTaa 1867.

MpumeHseTca B cuctemax 06paboTku LU poBbIX CUrHANOB.

TEXHNWYECKUE XAPAKTEPUCTUKMN:

ApXUTeKTYypa U1 cucTemMa KOMaHg,

TakToBas yacToTa, My

Mpon3BoOANTENBHOCTD

Bpemsi KOMaHAHOrO UMKNa, HC

MamsATb

HanpsikeHne nutaHus, B

[JuHamunyeckuii Tok notTpebnexus, MA

[AnanasoH pabounx Temnepatyp,’C

Tun Kopnyca

0603HayeHne TY

DSP-16 bit

40

10 MIPS

100

n3ay

4Kx16 6UT

o3y

544x16 6UT

06beM BHeLLHeN agpecye-
MOV MamMaTn

128Kx16 6UT

3,3 (+10%)

45

-60 + +85

4235.88-1

AEAP.431200.077TY,
AEAP.431200.077-02TY
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OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

« Tpupauatb ABa nopTa BBOAA/
BbIBOAA

« Tanimep
« MocnepgoBaTenbHbIA NOPT
+ BbINOAHEHWE YMHOXEHUS

N COXpPaHEHUs pe3ynbTaToB
32 O4MH KOMaHAHbIN LMK

» Habop koMaHf noaaepxmMBaeT
BbIYMCNEHNS C MNABAIOLLEN TOYKOM

* BoinonHeHve nporpamMm
13 namsaTu nporpamm RAM

« PaclumpeHHas BHELWHSAS NaMATb
o6beMoM a0 128K cnos

(64K cnoB - namMATb nporpamm, 64K -
namMsaTb AAaHHbIX)

» iHTepdenc gnsa opraHnsauum
MHOFOMPOLECCOPHbIX CBSI3EN U
CpefAcTBa CUHXPOHU3aLuu ans
[OCTYMa K pasgensiemMon namaTu

+ BoceMb BcroMoraTesibHbIX
perucTpoB u cneuuanbHoe
apudmeTnYecKoe YyCTPOMUCTBO A1
HUX

* Pexxum npsmoro gocryna
K BHewWwHen namatu DMA (MAMM)

COEPbl NTPUMEHEHUA:




OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

« PaspsigHocTb AJ1Y: 32 6ut

* BbinonHeHVe yMHOXeHMS
N COXpPaHEHUs pe3ynbTaToB
32 O4MH KOMaHAHbIN LMK

+ BbIxogHO€ HanpsHKeHMe HU3KOro
ypOBHS: He 6onee 0,6 B

+ BbIXOAHOE Hanps»KeHne BbICOKOIo
YPOBHS: He MeHee 3,8 B

+ IMVHaMMYeCcKnn TOK NoTpebeHus
aapa: 50 MA

+ IMHaMMYeCKui TOK NoTpebieHns
nepudepumn: 40 MA

+ ANapaTHbIA YyMHOXUTeNb 16X16
6uT

« MyAbTUNNEKCUPYEMDIN
nocfiefoBaTeNbHbIN NOPT

+ Byhepn3npoBaHHbIN
nocnefoBaTenbHbI NOPT

« Tanmep

COEPbl NTPUMEHEHUA:

MPOLECCOPHI LMOPPOBOM OGPAGOTKWM CUITHANOB 16-PA3PAAHbBIE

1867BL,2AT

YHUBEpCanbHbIN LNPPOBOM
CUTHaNbHbIN NpoLeccop

OMUCAHMUE:

16-pa3psgHbIii NPOLLECCOp — NpefcTaBUTENb NATOrO NOKoNeHWs cemelictea DSP.
3a cyeT MoANMULMPOBaHHON rapBapACKOM apXUTEKTYPbl C AOMOHUTEBHBIMU
BHYTPUKPUCTA/IbHbIMWU NEepUGEPUNHBIMKA YCTPONCTBaMK, 6oMblUMM 06BEMOM
BHYTPUKPUCTANIbHOW MaMsiTK U Bonee BbICOKOM Cheuuanm3aumm CUCTeMbl KO-
MaH[, CO3AaeT OCHOBY ONepPaLMOHHON FTMOKOCTH U MPOU3BOAUTENBHOCTH.

MpumeHsieTcs B 6bICTPOAECICTBYIOWMX cUCTEMAX 06paboTku LPOBbIX CuUr-
Hanos.

TEXHNYECKUE XAPAKTEPUCTUKWN:

ApXUTeKTypa U cucTeMa KoMaHf DSP-16 bit
TakToBasi yacToTa, My, 57
Mpoun3BoanTENbHOCTbL 57 MIPS
Bpems KoMaHAHOrO LmKna, HC 35/17,5
MN3Y nporpamm
2Kx16 61T
0O3Y gaHHbIX
MamsaTb 10Kx16 6ut

06beM BHELLHEN
appecyemoi namMaTu

224Kx166uT
HanpsikeHune nutaHus, B 5 (+10 %)
OTnagoyHbIN HTEPDeEnc JTAG
[Aunana3oH paboumnx Temnepatyp,°C -60 ++85
Tun Kopnyca 4229.132-3
0O6o3HaveHne TY AEAP.431280.371TY
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MPOLECCOPHl LUM®POBOM OBPAGOTKW CUTHANOB 32-PA3PAAHBIE

1867BLI6D

npoueccop umMdbpoBon 06paboTKkn cUrHanos

C NNaBawoLen 3anaTon

OMUCAHME:

32-pa3psiaHbii Npoueccop npeactaBasieT cobon UMdpPOBOM CUMHANbHbIN
NpoLeccop, NpefHasHa4YeHHbIV ANa pelleHns CAOXKHbLIX 3afay CMCTEMHOrO
YPOBHS, AN51 KOTOPbIX HY)KHO 3HAaYMTENbHOE yBeNnyeHne AUHaMUYeCcKoro
AMana3oHa, BbICOKas NPOU3BOANTENBHOCTb M BOIMOXHOCTb 06paboTKu AaH-
HbIX B popMaTe Kak ¢ DUKCMPOBaHHOM, TaK 1 C NNaBatoLLeln 3anaTom.

MpumeHsieTca B GbICTPOAENCTBYIOMUX CUCTeMaX 06paboTKu LndpoBbIX
CUrHanoB, CUCTEMaXx C AMHAMUYECKUM MacliTabupoBaHuem

BbIYUC/IUTENIbHbBIX AA€ePp.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

ApXVITeKTypa N CNCTEMa KOMaH[A

TakToBas yactoTa, My,

Mpon3BoOANTENLHOCTD

Bpemsi KOMaHAHOrO UMK, HC

NamaTe

HanpsikeHne nutaHus, B

[OuHamunyeckuii Tok noTpebnexus, MA

[unana3oH paboyunx Temnepatyp,’C

Tun Kopnyca

0603HayeHne TY

DSP

40

20 MIPS
40 MFLOPS

50

06bem
BHYTpUKpUcTanbHoro M3y
4Kx32 6uT

06bem
BHYTpUKpuUcTanbHoro O3Y
2Kx32 6yt

06beM agpecyemor namMaTn
16Mx32 6ut

5(+0,5)

He 6onee 480

-60 + +85

6116.180-A (PGA-181)

AEAP.431280.654TY
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OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

« PaspsigHocTb AJ1Y: 40 6uT (M3), 3
6uta (d3)

» AMnapaTHbIV YMHOXUTENb: 32X32
6uT (M3), 24x24 6UT (P3)

+ [1Ba 32-pa3psgHbIx TaniMepa

« BCTPOEHHBIN KOHTpONAEP NPSMOro
pocTtyna K namaTu (MAM)

« [1Ba nocnepgoBaTeibHbIX MopTa

» MynbTUNPOLECCOPHbIN MHTEphENC

COEPbl NTPUMEHEHUA:




OT/INMUTE/NIbHbIE
OCOBEHHOCTMN:
« PaspsigHocTb AJ1Y: 32 6ut

« [1Ba nocnefoBaTeNbHbIX
MHTepdelica BBOAa/BbIBOAA

» Mopgynb 3MynsLMM, OCHOBAHHbIM Ha
JTAG CcKaH-LenoyKax

« [1BeHagLUaTh KaHaMoB LWMPOTHO-
UMMynbCHOW Mogynsiumm (PWM)

+ Tpu 16-6MTHbIX TaliMepa obLiero
Ha3HaYeHUs C LWeCTbIo peXMUMaMU

« [1BOINHOM 10-6MTHbIN aHanoro-
LundpoBo NnpeobpasoBaTesb

* lLlecTb BHELHMX CUTHANOB npe-
pbiBaHus: Power Drive Protect,
Reset, NMI 1 Tpu MackupyembIx
CUrHana npepbiBaHuns

COEPbl NTPUMEHEHUA:

MPOLECCOPHI LMOPPOBOM OGPAGOTKWM CUITHANOB 16-PA3PAAHbBIE

1867BLIST

npoueccop 06paboTKM CMrHaNoB
C GUKCMPOBAHHOW 3ansiToOMn
M naMsATblo TMNa Flash

OMUCAHME:

16-pa3psagHbIi MPOLLECCOP UMEET CUCTEMY KOMAH[ U CUCTEMY agpecaLmm,
OPVEHTUPOBAHHYO Ha L POBYH 06pabOTKY CUrHaMOoB.

MpumeHseTcs B cuctemax ¢ Habopom nepudepuiiHbIX yCTPOUCTB,
A, anTUPOBAHHbIX /151 yNPaBeHUs 3/IeKTPoABUraTensimm.

NMPOUECCOPBI 32-PA3PAAHDBIE

1906BM01A6

MUKPOMNPOLLECCOP C MOBbILWEHHOM CMELCTOMKOCTbIO
Ha 6a3e sigpa SPARC V8

OMUCAHME:

32-pa3psgHbi MUKPOMPOLLECCOP C MOBbILLEHHON CTOMKOCTBIO K CreLmasnbHbIM
BHELUHWMM BO3AEWCTBYIOWMM hakTopam, YeTbipbMsi nopTamu SpaceWire, aoBymsi
noptamu CAN 2.0B, aByms noptamu MIL-STD-1553, UHTErpupoBaHHbIMU KOHTPO/1-
nepamu PCl 2.2, Ethernet u noptom USB 2.0.

MpuMeHseTcs NpU NOCTPOEHUM BbICOKONPOU3BOAUTENIbHOWU, OTKA30yCTONYM-
BOI1 annapatypbl 415 Pa6oTbl B KOCMUYECKOM NPOCTPAHCTBE.

TEXHNWYECKUE XAPAKTEPUCTUKMN:

ApXUTEKTYpa 1 CUCTEMA KOMaH[, DSP-16 bit
TakToBast 4acToTa, My, 20
lpon3BoanTeNbHOCTbL 20 MIPS
Bpems KoMaHAHOro LMKna, HC 50
N3Y (Flash)
16Kx16 6ut
o3y
MamaTb 544x16 6UT
061beMm BHeLHen
agpecyemol namaTu
224Kx16 6uT
WHTepdeiic SPI, SCI, JTAG
HanpshkeHune nutaHus, B 5 (+10 %)
[MHamMnyecknin Tok noTpebnexus, MA 80
Tun Kopnyca 4229.132-3
0603HauyeHune TY AESIP.431280.536TY
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TEXHNWYECKUE XAPAKTEPUCTUKMN:

ApX1TEKTYpa 1 cucTeMa KOMaHg,

MakcuManbHasa TakToBas YactoTa, My

MpousBoanTenbHOCTb, DMIPS/MIL,

MamsaTb

HanpsixkeHune nutaHus, B

[JuHammnyeckuii Tok noTpebnexus sapa, MA

[vana3oH pabounx Temnepatyp,°C

Tun Kopnyca

0603HayeHne TY

SPARC V8 c nogaepxkon
paclmpeHns V8e

80

1,7

PROM

256 M6anT

SRAM

256 M6anT

SDRAM

1r6ant

OCRAM (BCTpoeHHasi namsThb)
64 KbaliTa c KOAOM KOppeKLu1n
X3MMUHra

(sppa) 1,8 (£0,18%)
(6ydepoB) 3,3 (+0,3)

1600

-60 + +125

MK 6117.602-D

AEHB.431280.039TY
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OTNINMUTE/IbHbIE
OCOBEHHOCTMH:

» CEeMUCTYNEeHYaTbI KOHBENEp
KOMaHf, C npefcKa3aHuem
nepexoaos

» UHTepdelic otnagku JTAG

» KoHurypumpyembin k3w 1-ro
YPOBHS

+ KOHTponnepbl BHELUHEN NaMsATY
SRAM, PROM 1 SDRAM (M3Y, CO3Y,
CA03Y)

» YeTblpe TaiMepa/cyeTymKa
« MapameTpbl CNELCTONKOCTH:

7.11-5YC, 7.16 - 5YC, 7.7 - 0,5x5YC,
7.M12/7.113 - 2x2P, 7.C1 - 5YC,
7.C4-5YC, 7.K1-0,5%x2K/2K,

7.K4 -0,5x1K, 7.K11 - 60 MaBecm2/Mr

COEPbl NTPUMEHEHUA:

&)




OT/INYUTE/NIbHBIE
OCOBEHHOCTMN:

« PaspsigHocTb AJ1Y: 40 6uT (M3), 3
6uT (P3)

« YeTblpe TariMepa

+ YeTblpe nocnegoBaTenbHbIX NOpTa
SPI

+ YeTblpe KOHTpONepa nHTepdeiica
FOCT P 52070-2003 (MIL-STD-1553B)

« [1Ba KOHTpO/INepa HTepdeiica
18977-79 (ARING-429)

» KoHTponnep USB 2.0

« Tpupuath ABe NporpaMMupyemble
JIMHUU BBOAA-BbIBOAA

» BHyTpuKpucTanbHas cucrtema
OTNagKm

COEPbl NTPUMEHEHUA:

) &

MPOLECCOPHI LMO®PPOBOM OBPAGOTKWM CUTHANOB 32-PA3PAAHbBIE

1867BHO016

LBYXbAAEPHbIA BbICOKONPOU3BOAUTENbHbIN
NpoLueccop C NaaBakLwen 3anaToun
M NOBbILWUEHHOWN CNEeLCTONKOCTbIO

OMUCAHME:

32-pa3psigHbli npoueccop NpeacTaBasieT Cobon «cucTemy B KOpRyce» ¢
OBYXbAAEPHbIM BbICOKONPOU3BOANUTENbHBIM MUKPOMPOLECCOPOM, CMPOEKTUPO-
BaHHbIM Ha OCHOBe 32-pa3psigHoro sapa 1867BLI6® ans nocTpoeHms Bbl4UCAU-
TeNbHbIX W YNPaBASIIOLMX CUCTEM, SKCMYaTUPYEMbIX B YCNOBUSX BO3OENCTBUS
crneumanbHbIX BHELLHMX BO3AEACTBYOLLMX (DaKTOPOB.

MpsiMble OTEYECTBEHHbIE U 3apyBEXHbIE aHaNOr OTCYTCTBYIOT.
MpuMeHseTcs B ynpaBasioweii M BbIYMC/IUTENbHOM annapaType,

npep,HaauaquHoﬁ ANA 3KCrJ1yaTauun B yCJTI0BUAX XKECTKUX TPGGOBaHMﬁ
no YCTOﬁ‘-IVIBOCTVI K cneuuasibHbIM BHELWWHUM BO3AeﬁCTByIOI.I.I‘MM d)aKTOpaM.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

ApXUTEKTYpa 1 cucteMa KoMaHf CoemecTum ¢ 1867BLI6D DSP

TakToBasi yacTtoTa, My, 80

2
KonnyecTBo NpoLeccopHbIX aaep 40 MIPS (®3)
Mpon3BOANTENBHOCTb KaXA0ro npoLeccopa 80 MFLOPS (113)

06beM agpecyemMort namMaTn
16Mx32 + 16Kx32 6ut

03Y gsyxnopToBoe

32Kx32 6uT

03Y nepudepuiiHbix 6710K0B
12Kx32 6ut

061bEM NamMsTL 3arpysumnka
4Kx32 6ut

BHewHsa namaTb

512Kx32 6ut
HEe3aBUCKMO A5 KaXAoro aapa

BHyTpeHHss namMaTb

GPIO 2x16, UART, USB 2.0,

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

agpa 1,8 ((+0,18)

HanpshkeHue nutanus, B
- 6ydepos BBofa/BbIBOAA 3,3 (£0,33)

[JnHamnyecknin Tok noTpebnexus agpa, MA He 6onee 1200
[manasoH paboynx Temnepatyp,°C -60 + +85
Tun kopnyca MK 6103.602-A (CPGA-602)
06o3HaveHne TY AEHB:431280.365 TY
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MPOLECCOPHl LUM®POBOM OBPAGOTKW CUTHANOB 32-PA3PAAHBIE

1867BL8D1

ABYXMpoLeccopHas cucTeMa Ha Kpucrtanne ¢
32-pa3psgHbiMu DSP ¢ nnaBatowen 3ansaTon u
pa3BuTOM Nepudepnen

OMNCAHME:

32-pa3psfHblii NPOLECCOp — 3TO BbICOKOMPOW3BOAMTENbHAS [ABYXNPOLEeCccop-
Has crcTeMa Ha KpucTanne, cogepxallast Aga sapa 32-pa3psaHoro npoueccopa
undpoBot 06paboTKM CUrHaNOB C Nnasatoliel 3ansTol. NpoLeccopHbie sapa
coefHeHbl Yepe3 KOMMYHMKaLMOHHbIE MOPTbI, KOTOPble obecneynBsatoT npuem/
nepepavy fAaHHbIX CO CKOPOCTbIO A0 480 MBaiT/c. 3TO faeT BO3MOXKHOCTL pea-
n130BaThb 3MHEKTUBHYIO MYNETUNPOLECCOPHYD 06paboTky AaHHbIX. Mepude-
PUHbIE YCTPOMCTBA MOTYT NOAKIIOYATHCS K N10OOMY 13 NPOLECCOPOB B NtoHoe
BpeMs Yepe3 KOMMYTATOp W, COOTBETCTBEHHO, MOTYT YNpPaBAsTbCs 13 N0HOro
npoteccopa.

MpumeHseTca B ynpaBnsowen U BbIYMCANTENIbHON annapaTtype, npegHa-
3HaYeHHOW AN UCMO/b30BaHUSA B YC/IOBUAX HEO6XOAUMOCTU BbIYMCIIEHUM
B peasibHOM BpeMeHM.

TEXHUYECKUE XAPAKTEPUCTUKMWN:

CoBmecTuM ¢ 1867BL3D
ApX1TeKTypa 1 cucTeMa KOMaHpA,

DSP
TakToBas yactoTa, My, 100

2
KonnyectBo NpoLeccopHbIX Aaep 50 MIPS
Mpon3BOANTENBHOCTb KaXA0ro npoLieccopa 100 MELOPS
Bpemsi KOMaHAHOrO UMK, HC 50

n3y

4Kx32 6ut

o3y
MamsTb 2Kx32 6ut

0O6beM BHewHen
appecyemori naMsaTu
4%32 6UT

(appa) 1,8 (+10 %)

HanpsxeHune nutaHus, B (6ydepos) 3,3 (+0,3)

[JuHamunyeckuii Tok noTpebnexuns sapa, MA He 6onee 1000
[unana3oH paboynx Temnepatyp,’C -60 + +85
PGA-602

Tun kopnyca MK 6117.602-D

O6o03HayeHue TY AEAP.431280.969TY
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OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

« [1Ba agpa

« PazpagHocTb yMHOXUTENA: 40x40
6uT (M3), 32x32 6UT (D3)

+ 4XUART c apxutektypoin UART
NS16550A

« USB 2.0 FIFO 8x32 6uT, 16x32 6UT

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

* MIL-STD-1553 3Kx18 61T
« Bnok PLL UART

« BHYTpUKpUCTanbHas cxemMa
oTnagku c uHTepdericom JTAG (IEEE

1149.1)
* GPIO 4x6

+ YeTblpe TaliMepa

COEPbl NTPUMEHEHUA:




YC/IOBHbIE ObO3HAYEHUA: LUUM-KOHTPOJINIEPBI

BAIOKU NMUTaHWs WNNM-KOHTPONNEP AJ14 MOCTPOEHUA

CUHXPOHHbIX MOHMXAKOLWNX DC-DC
NMPEOBPA3OBATEJIEN

Ouncnnen n LCD-nanenun 1396EY055

1396EY054

WNAM-KOHTPOJINEP ANA MOCTPOEHUA
BTOPUYHbIX NCTOYHUKOB NNTAHUA
Mo MOCTOBOW TOMNONMOIrNn (FULL-BRIDGE)

1396EY065
1396EY064

OBYXTAKTHbIW WWNM-KOHTPOINEP ONA

NMOCTPOEHNA BTOPUYHbIX NCTOYHUKOB
MATAHUA MO ABYXTAKTHOM TONO/IOrUN
(PUSH-PULL)

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

KOMBUHUPOBAHHbIN WUWNM-KOHTPOJIEP
C KOMMEHCALMEN KOO DULUMUEHTA
MOLWHOCTMU (KKM)

1396EY075

1396EY074
1396EY07A5
1396EY07A4
1396EY07B5
1396EY07B4
1396EY07C5
1396EY07C4
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WHNM-KOHTPONMTEP bI

1396EYO055
1396EY054

CUHXpOHHbIe LUNM-KoHTpONnepsl

WNM-KOHTPONMEPBI

1396EY065
1396EY064

LUMM-KOHTponnep gnga NOCTPOEHUS BTOPUYHbBIX
MCTOYHWUKOB MUTAaHUSA MO MOCTOBOW TOMOAOT U

OT/INYUTE/NIbHBIE
OCOBEHHOCTMN:

. Orpan-leHme BbIXOQHOIO TOKa

« [naBHbIN 3anyck

. BXOA BK/TOYEHNA MUKPOCXEMbI

J 3aLL|,|/|Ta OT NOHMXXEHHOro Hanps-
XeHUsa NUTaHns

« 3almTa OT Nneperpesa

« [lporpamMmupyemoe orpaHuyeHmne
TOKa Harpysku

COEPbl NTPUMEHEHUA:

OMUCAHME:

CrHXpOHHble LLUVM- KOHTponnepbl NPUMEHSAIOTCA 119 YIIPaBIeHNS BEPXHUMA U
HWKXHUMU CUI0BbIMU KNHOYaMU N-TUNA, NpeHa3HaYveHbl 415 NOCTPOEHUS MOHU-

xatowmx DC-DC npeobpazoBatenein ¢ Bbicokum KA.

Pe)KnM ynpasneHust Mo TOKY 3a CYET KOHTPOJIS NMMKOBOTO TOKa Yepe3 BHELLHIOW
VIH,lJ,yKTI/IBHOCTb, no3sondeT OseCI'Ie‘-WITb NOUUNKINYHOE OFpaHVI‘-IeHVIe no TOKy,
a TaKKe YNpoLLAET Lieny KoMneHcaumo o6paTHoO CBA3W. Vicnosb3oBaHue amy-
nleyeMoro CUrHana ynpaBneva B BMAe «Nunbl» yMeHbLIJaeT ‘-IyBCTBVITe}'IbHOCTb

LUMM K wymam 1 no3sonsieT ncnonb3osatsb LLUIMM ¢ Manoi CKBaXKHOCTbIO.

Bo3MoXHO beckopnycHoe ucnosHeHne 1396EY05H4.

TEXHNYECKUE XAPAKTEPUCTUKWN:

ApXUTEKTYpa 1 cUCTeMa KOMaHA,

Ynpasnenue WM

MuHMManbHoOe HanpsXXeHne nuTaHus, B

MakcrmManbHO HanpskeHve nuTaHus, B

BbixogHoe HanpsXxeHune

Tok noTpebnexus, MA

Mporpammupyemas paboyas yactora, KLy

TemnepaTypHbIi AnanasoH, °C

Kopnyc

Y
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CUHXPOHHas NMOHWXatoLWas
(synchronous buck)

TOK

4,5

15

perynupyemoe ot 0,8 B

10

ot 50 go 750

-60 ++125
-60 ++85 5142.48-A

1396EY054 4321.20-E

AEHB.431420.679TY

ONMNCAHMUE:

(full-bridge)

LWNM-KoHTponnepsbl ¢ ha3oBbiM CABUIOM peanu3ytoT ynpaBieHe CUI0BbIM
KacKagoM NosIHOro MOCTa NOCPeACTBOM Pe30HAHCHOIO NepeKIYeHns Npu
HY/JIeBOM HanpshkeHUu ans obecnevyeHuns BbICOKOM 3DPEKTUBHOCTM Ha BbICO-
KMX YacToTax. CxemMa UCnosb3yeTcs NMbo Kak perynsTop HanpskeHus, nnbo

KaK perynsaTop TOKa.

06nagaeT [ONONHUTENBbHBIMU DYHKUMSMU, TAKUMU KaK pacluMpeHHas n1oru-
Ka ynpasneHus, hbyHKLUS aganTUBHOM 3a8€PXKN U BO3MOXHOCTb OTK/TOYe-
HusA. PaboTaeT ¢ MaKcMManbHOM TaKTOBOM YacToTon 1 ML,

Bo3Mo)xHO 6eckopnycHoe ucrnonHeHne 1396EY06H4.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

Tononoruns BTOPUYHOIO UCTOYHUKA NMUTaHUSA

(BUM)

YnpasneHue WM

MuHMManbHoe HanpsXeHWe NuTaHus, B

MakcmumanbHo Hanps)xeHne nnTaHusa, B

3awmnTa OT MOHMXEHHOMO HAaMPSXKEHWS MUTAHNUS

BKJ1/BbIK/, B

MakcuManbHbIN pabounn umkn %

MakcumanbHas pa6oqaﬂ yacrtoTa, Ky,

M1KOBbIN BbIXOAHOW TOK fpaliBepa, A

TemnepaTypHbIi AnanasoH, °C

Kopnyc

TY

NOJIHbI MOCT
(Phase-Shifted Full-Bridge)

TOK, HanpshxeHne

10

16,5

11/9

100

1000

0,1

-60 = +125

1396EY065 5121.20-A

1396EY064 4321.20-E

AEHB.431420.680TY
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OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

) OrpaHquHme BbIXOOQHOIO TOKa

+ 3alMTa OT NEPErpy3KM MO TOKY

« [NaBHbIY 3aMycK

« [porpamMmuipyemasi paboyas
yacToTa

* BbIBOJ, BHELIHEN CUHXPOHM3aLUn

J 3au1.|/|Ta OT MOHMXXEHHOIro
HanpshxkeHna NUTaHnsa

» AanTnBHas 3agepXKKa

COEPbl NTPUMEHEHUA:




OT/INYUTE/NIbHBIE
OCOBEHHOCTMN:

» OrpaHun4eHue BbIXOQHOIO TOKa
« 3aliUTa OT NEpPEerpysKu rno ToKy
« MnaBHbIN 3anycK

« [IporpamMmmmnpyemas KoMneHca-
LS HaK/IoOHa

« [porpamMmmupyemas paboyas

YacToTa
* 3aWmTa OT MOHNXKEHHOIO
Hanps)xeHns

COEPbl NTPUMEHEHUA:

WHNM-KOHTPONMTEP bI

ABYXTAKTHbIW
IULUM-KOHTPONNEP

ABYXTaKTHbIN LUM-KoHTpONnep
ANS NOCTPOEHNS BTOPUYHbBIX UICTOYHUKOB
NMUTaHUA NO ABYXTaKTHoM Tononoruu (push-pull)

OMUCAHME:

MukpocxeMbl NpefCcTaBAAOT cobon aByxTakTHble LUVM-KoHTponnepsb! gns
NOCTPOEHNSI BTOPUYHbIX UCTOYHWMKOB MUTAHNS MO ABYXTAKTHOM TOMOOMMM
(push-pull).

M3penns BKNtoYatoT B cebs UCTOYHUK NMUTAHUS C UICTOYHMKOM OMOPHOMO
HanpsHKeHNs, 3aLWKUTY OT MOBbILLEHHOTO U NMOHMXXEHHOTO HAMPSXKEHUS
nutaHus, LLINM-komnapaTtop, CxeMy MiaBHOIO 3amnycka, BbIXOAHON ApanBep,
4acToTO3ajatoLLMIi FeHepaTop, AATUYMK TOKa, 610K KOMMEHCaL MW HAK/I0Ha
curHana Ha Bxoge CS.

Bo3moxHo beckopnycHoe ucnonHeHune 1396EY01H4, 1396EY02H4, 1396EY03H4,
1396EY04H4.

TEXHNWYECKUE XAPAKTEPUCTUKMN:

Tononorus BTOPUYHOIo MCTOYHUKA nByxTakTHas (push-pull)

nutaHus (BUM) nonymoctoBas (half-bridge)
Ynpasnenue WM TOK
1396EY015, 1396EY014, 125
1396EY035, 1396EY034 ’
MuHMManbHoe HanpsxXeHne nNuTaHus, B
1396EY025, 1396EY024, 43
1396EY045, 1396EY044 ’
MakcMManbHO HanpsXeHne NuTaHus, B 15
1396EY015, 1396EY014, 12,5/8.3
3allyTa OT MOHWXEHHOTO HaMpsHKeHUs 1396EY035, 1396EY034 S
nNUTaHNs BKN/BbIKN, B 1396EY025, 1396EY024, 4,3/4,1
1396EY045, 1396EY044 e
MakcvManbHbIn paboymin umkn % 50
MakcumanbHasi paboyvas YyacToTa, Kl 1000
MKOBbIN BbIXOLHOW TOK fpaliBepa, A +1
1396EY015, 1396EY014, 35
1396EY025, 1396EY024 ?
Bpems nnaBHOro 3anycka, Mc
1396EY035, 1396EY034, 0.075
1396EY045, 1396EY044 ?
TemnepaTypHbIi AranasoH, °C -60 ++125
1396EY015, 1396EY025, .
1396EY035, 1396EY045 5121.20-A
xopnye 1396EY014, 1396EY024
1396EY034, 1396EY044 430310.8-B
TY AEHB.431420.678TY
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WNM-KOHTPONMEPBI

KOMBUHUPOBAHHbDbIU
LULUM-KOHTPONEP

KOMBUHUpoBaHHbIM LUNM-KOHTpONNep ¢ Kom-
neHcaymen koadduruymeHTa mowHocTH (KKM)
ansi noctpoeHus AC/DC npeobpasoBaTenen

ONMNCAHMUE:

MUKpOCXeMbl NPefCcTaBASIOT CEMENCTBO KOMBUHNPOBAHHbIX LUMM-KoHTpon-
NepoB ¢ KoMNeHcauwue koadduumneHTa MmowHocTr (KKM) n npegoctaBnsitoT
BCe hYHKL MM yNpaBieHus, Heobxoaumble Ais akTUBHOro perynstopa KKM u
BTopuyHoro LLU/M-npeobpa3oBaHus.

Bo3Mo)HO 6eckopnycHoe ncnonHeHne 1396EY07H4, 1396EY07AH4,
1396EY07BH4, 1396EY07CH4.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

Tononoruns BTOPUYHOIo UCTOYHMKA ceTeBble UCTOYHMKM NuTaHus (AC-DC),
nuTaHua (BAM) WUCTOYHUKM NUTaHusa ¢ KKM (PFC+PWM)

YnpasneHwue WWNM TOK

1396EY075, 1396EY074,

1396EY07B5, 1396EY07B4 16
MvHMManbHoOe HanpskeHWe NUTaHus, B
1396EY0TAS5, 1396EY07A4, 10.5
1396EY07C5, 1396EY07C4 ’
MakcrManbHO HanpskeHne nuTaHus, B 18
1396EY075, 1396EY074,
16/10
1396EY07B5, 1396EY07B4
3almnTa OT MOHMXEHHOTO HaMpPsHKEHUS
NUTaHUs BKN/BbIKN, B
1396EY07AS5, 1396EY07A4, 10,5/10
1396EY07C5, 1396EY07C4 ?
1396EY075, 1396EY074
6,75/5,5
3awmnTa OT NOHMMKEHHOTO 1396EY0TA5, 1396EY0TA4
HanpsHKeHWs NTMTaHNs
1396EY07B5, 1396EY07B4
cekymm LLUVM Bkn/BbIKA, B 6,75/3,75
1396EY07C5, 1396EY07C4
Tok noTpebneHus, MA 15
TemnepaTypHbIii AnanasoH, °C -60 ++125
1396EY075, 1396EY0TAS, .
1396EY07B5, 1396EY07C5 Rl 2igs
Kopnyc
1396EY074, 1396EY07A4,
1396EY07B4, 1396EY07C4 4321.20-
TY AEHB.431420.681TY
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OTIUMUTE/IbHbIE
OCOBEHHOCTMN:

+ Bxof BK/OYEHNS MUKPOCXEMbI
» 3alMTa NPEBbILLEHNS BXOAHOFO
Hanps)xeHus

« [porpammupyemas paboyas

yacroTa
» OrpaHuYeHue BbIXOZHOMO TOKA

« 3alUnTa OT NeperpysKm no ToKy
« [MnaBHbI 3anycK

+ 3aLMTa OT NOHWMXXEHHOro Hanps
XeHus

COEPbl NTPUMEHEHUA:




OTJE/1 PASPABOTKU TEXHOJIOTUYECKHUX
MPOLECCOB CbOPKU CBUCH
YHUOULIUPOBAHHBIX JJIEKTPOHHDbIX

MOAYNEN

OCHOBHBbIE
TEXHOJIOTMYECKUE ONMEPALUN

[AuckoBas pe3ka nnacTvH
MpoBepka KpWCTanIoB Mo BHELWHeMY BUAY

ABTOMaTUYeCKas onTn4yeckas MHCNeKumsa

Mna3meHHas
obpaboTka

Hakneiika KpucTtannos
Ha OCHOBaHMe

YnbTpa3BykoBas gedekTockonus

CBapKa antoMMHNEBBIX/30/10TbIX BbIBOL,OB
TecTupoBaHue coefvHEHWA

TecTupoBaHue coeiHEHWA

JlazepHasi MapKMpoOBKa

TEXHUYECKUE BO3MOXXHOCTU

[AvameTp nnactunH - 200 MM

TonwmHa nnacTuH (kpuctannos) - 100 + 800 £20 MKM
LnpwrHa pa3genutenbHbix fopoxek — 100 MkM (80 MKM min)
Pa3mepbl kpuctannos: ot 0,4 x 0,4 go 15,0 x 15,0 Mmm

Bbixog rogHbIx — 99,5%

Bblcokasi mponyckHasi cnocobHOCTb A 100-NpoLEeHTHOrO KOHTPO/ISi peasibHOro YPOBHSI
npon3BoAcTBa

KoHTponb aetekToB, BHECEHHbIX BCEMW NPEALLIECTBYIOLMMI NpoLeccaMu, BKOYas
pa3pe3aHue NoaynpPoBOAHWNKOBOM NIACTUHBI HA OTAENbHbIE KPUCTaNIbI

KoHTponb napamMeTpoB YyBCTBUTENbHOCTN O6HAPYXeHUs AeeKTOB A/151 KOHKPETHbIX 30H

BbICOKOCKOPOCTHbIE 1 afanTUBHbIE anNropUTMbl aHaNM3a METOK, OCTaBNEHHbIX ET 1 HaxoxaeHns
NMOBEPXHOCTHbIX AedeKToB

CoyeTaHve 306 paXKeHNiA, MONYHEHHbIX B OTPaXKeHHOM 1 Anddy3HOM CBETE, obecneynBatoT
6onee KayeCTBEHHOE HaxoXAeHWe eDeKTOB Ha MUKPOHHOM YpOBHE

KoHTponb HapylueHWi rpaHuL, KpyucTannia

B0O3MOXHOCTb paboTbl C pa3NNYHbIMU TEXHOOTMYECKUMU razamm
PeaKLUMOHHO-pa3psiaHas KaMmepa U3 HepXKaBeloLLel CTanu C XMMUYECKN CTOVKUM NOKPbITUEM
O6paboTka NOBEPXHOCTU B HA3KOTEMMNEPATYPHON Ma3Me NO3BONSET:
* YNYYLWWTb 3Are310 NOBEPXHOCTM K CMaum1BaeMbIM MaTepranam (Kneu, komnayHasl, aHaephun v T.4.)
+ CTabunM3npoBaTh NPOLLECC MPUBAPKN BHYTPEHHYMX MPOBOJIOYHbIX BbIBOJOB

Bbicokasi npon3BoguTeNnbHOCTb: A0 1000 KOMMOHEHTOB/Yac

MOHTaX KOMNOHEHTOB Ha K/leeBOe U 3BTEKTUYECKOE CoeiHeHNe

Pa3mepbl kpucTtannos: ot 0,17x0,17 go 50x50 MM

TOYHOCTb MOHTaXa KpUCTaNNoB: +7 MKM Ha 30, £0,15°C Ha 30

B03MOXHOCTb paboTbl CO CBEPXTOHKMMMU KpUCTaniamu go 0,02 Mm

Bo3MOXXHOCTb paboThbl ¢ NIACTUHAMU gruameTpoM Ao 300 MM

B03MOXHOCTb MOHTaXa kpucTtannos MetogoM «flip-chip» paamepom o1 0,5 o 50 MM

YNbTpa3ByKOBasi ANArHOCTMKA KNEEBbIX U MPUMONHBIX LUBOB, MPOBOAOYHbIX
CBapHbIX coeguHeHmnin, coegnHerunii flip-chip B nnactrkoBbIx Kopnycax:
BbIsSIBIEHWUE MOP, NYCTOT, TPELLMH U fp.

Mposonoka Al, Au:
*20-50 MKM
+100-750 MKM
MNoBTOPSiIEMOCTb MO 0CAM 3 MKM npwu 30
CKOPOCTb: A0 7 MPOBOIOYHbIX BbIBOAOB B CEKYHAY (MPY onpeaeneHHbIX yCNOBUSX CBAPKK)
HeckonbKo ypoBHEN pa3BapKy At CTEKOBOW COOPKM KpUCTannos
Pa3Bapka LWapuK-KAVH 1 KAVH-KIUH
HaHeceHWe 06bEMHbIX WECTKUX BbIBOAOB — «6aMmoB»

KOHTpO/b MPOYHOCTM CBapHbIX COAMHEHUI Ha pa3pbiB Ao 100 rp
KOHTPOb NPOYHOCTU LIAPUKOBbIX BbIBOJOB Ha CABUI 1 OTPbIB 0 5 K
KOHTponb NpoYHOCTU KpenneHns kpuctanna go 100 kr

Pa3mep 30Hbl 06paboTky 110x110 MM

Pa3mep 3HakoB ot 0,3 40 110 MM

CkopocTb 06paboTkm oT 1 ao 10 000 MM/cek

LnpvHa NnMHMK C aBTOMaTMYeCKUM 3anonHeHnem ot 0,05 Ao 3 MM

Tvin BbIBOAMMbIX M306paXeHUI — KOHTYPHbIE 1 pacTpoBble N306paxeHus, TEKCTOBas
nHdopMaLms, MPUMUTUBI

MapkupyeMble MaTepuanbl: MeTasbl, NIACTUKMN, OKPALLEHHbIE MaTepUansbl,
pe3unHa, NoNyNpPOBOAHUKM U Ap.
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MpuxBaTKa KpblLLeK

lepmeTn3aLmsa KOMNOHEHTOB

KOHTpOﬂb repMeTn4yHoOCTN

McnbiTaHne Ha Bo3gencTBue
JINHEMHbIX YCKOPEHMUN

MOHTaX< KpUCTaNoB METOAOM
«flip-chip»

dopmumposaHue
LIAPVKOBbIX BbIBOJOB

lepmeTun3auus ceoboaHoM
3a7UBKOM

BakyymMHas nainka

Po6oTn3npoBaHHas nnaTdopma CBapKu C LIaroBbIMU MPUBOZAMMU MO 5 0CSM NepeMelLeHns
MaTpuyHoe pa3meLLeHre KOPMyCoB U KpbllleK
MaTpuryHbIi gepxaTenb aganTepa Kpblllek 4/ TO3MLMOHMPOBAHUS KPbILLKK Nepeg nogbopom
BaKyyMHbIi UHCTPYMEHT NOA6GOpa C MHTErPUPOBaHHbIM Y3/10M YINIOBOW KOPPEKL K
CTaHUMS NO3ULMOHNPOBAHUS KPbILWEK C MHEBMAaTUYECKMM CTONIOM
NOACTPOIKM NONOXEHUS Nepep, yCTaHOBKOMN Ha Kopnyc
MpuxBaTKa Kpbllwek rabaputamu oT 3x3 g0 40x40 MM
To4yHOCTb NO3nLMOHNPOBaHNA £10.0 MKM
MoBTOpsieMOCTb (Mo ogHOM ocu) 19 MKpag

FepMeTn3aL s METaNTIOKEPAMUYECKMX KOPMYCOB B KOHTPOIMPYEMOW MHEPTHOW CPefe C
TOYKOW POChl HE MeHee -65°C

JlazepHas repmeTm3aums:
* BbIXOJHasi MOLLHOCTb la3epa Ao 8 KBT
« HOMVHasbHbIV NYyYOK Na3epa B hokyce He 6onee 400 MKM
* ANTENbHOCTb MMNYybCa B AnanasoHe ot 0,2 - 100 Mc
+ CTabUNBbHOCTb POPMbI UMMYSIbCa He Xyxe 3%
* BO3MOXHOCTb paboTbl ¢ usgenvsmu rabaputamu go 300 x 300 MM

LLloBHO-ponuKoBas repmMeTu3aums:
+ aBTOMAT CBapKM C ynpas/ieHMeM o 5 ocsiM. BO3MOXHOCTb CBapKM NPAAMOYrO/bHbIX, KBagpaT-
HbIX, KPY/bIX KOPMycoB rabaputamu ot 3 MM 3o 150 MM unu 6onee, BbICOTOMN [0 25 MM, C NIOCKM-
MM 1 NPOMUANPOBAHHBIMU KpbILLKaMU TOALWMHON 0 0,25 MM, a Takxe MaTpuL, 418 FpynnoBoW
06paboTku n3genui
* TOYHOCTb NO3ULMOHMPOBaHUA NO X, Y, Z He xyxe * 10.0 MKM

KOHTpONb repMeTUYHOCTMN Ha Manble Te4n:

+ MOPOroBas YyBCTBUTEIbHOCTb Macc-CreKTpoMeTpa —He 6onee 1.10-11 Ma«m3/c

* MVH. 06HapyxuBaemas Teub ans renus (B pexume Vacuum) <5 x10-12 mb6ap n/c

* MUH. 06HapyXuBaemas Teub Ans renvs (B pexume Sniffer) <5 x 10-8 mbap n1/c

*» MaKc. 0bHapyxu1BaeMmas Teub AN renvs, KOTOPY MOXHO 0TobpasnTb 0,1 Mbap 5i/c
KOHTpO/Ib repMETUYHOCTM Ha bonblune Teun:

+ MaKc. Temnepatypa pabouyeit xugkoctu - 150°C

* TOYHOCTb MoAAepXaHns Temnepatypsl =1 °C

«» BpeMsi ucnbiTaHus - 30/60 ¢

* yBe/IMYeHne NnH3bl PpeHens — 4 kpaT

McnbiTaHne nsgenvin Ha BO3aeNCTBIE NMHENHbIX YCKOPEHWUI +X, Y, +Z, Npy UCMOoNb30BaHNM
COOTBETCTBYHOLLUX POTOPOB M BCTaBOK

Perynupyemas ckopocTb BpalleHus poTopa LeHTpudyru go 19 000 06/MuH

[inana3oH neperpy3ok go 30 000 g

Pasmepbl kpnctannos: ot 0,4 x 0,4 0o 20 x 20 Mm

TOYHOCTb MOHTaXa KpucTannos: +1 mkm gns «flip-chip»

MaTepuansl wapukos: Cu+SnAg (npunoiHas wanka), Au, SnAgCu, SnPb
Pasmepbl «bamna»: 0T 60 MKM A0 760 MKM

dopMMpoBaHUe WaprKa 3a OfMH Lar (YyCTaHOBKa U OMNiaB/ieHune)
BecdntocoBbIv npouecc

OTCyTCTBME HEOBXOAMMOCTY B JOMOIHUTE/bHbIX UHCTPYMEHTaxX M 060pyA0BaHUM
He TpebyeTcs AONONHUTENBHOE ONNABNEHME LWAPUKOB

[nameTp wapukos oT 40 g0 760 MKM

MaTepuans! wapukos: SnPb, SnAg, SnAgCu6b AuSn, InSn, SnBi

MoANnoXKW: NNAaCTUHbI, KPUCTaNbl, Ne4aTHbIe NNaThl, Kepamuka, BGA, CSP n T.4.
B03MOXHOCTb BCTpanBaHu1s B IMHUIO

Bblcokasi npon3BoaUTENbHOCTD

Bbicokasi TO4HOCTb

B0O3MOXHOCTb pEMOHTa 1 BOCCTAHOB/IEHNS LLAPUKOB

Pa3mep WaprKoBbIX BbIBOAOB KOMMOHEHTA: 75 MKM N MeHee

OcHoBHble pyHKUuuK MaTeprana Underfill: HusenvpoBaHwue pasnunynii B 3HaveHusx KTP,
oTBOf Tenna

CopepxxaHne HanonHUTeNs B MaTepuane: okono 70%

KTP: 25-30 ppm/°C

Hanuuune NOHHbIX MpUMecei: HeobXoAMMO OTCYTCTBUE NpUMecein

TexHonorus HaHeceHus: Tekyunin Underfill. 3anonHeHune npocTpaHcTBa
ocylLecTBASETCS 3a cHeT KanunnspHoro acddekra. 11 3anonHeHns
npocTpaHcTBa HeobxoAMMo 3 Mpoxofa Ao3atopa

YcTaHOBKa BbICOKOTOYHOIO l03MPOBaHUA U 3aIMBKM KOMMayHA0M
NORDSON ASYMTEK cepuun SPECTRUM S-820

B0O3MOXHOCTM yCTaHOBKM:
* perynvpoBKa TemnepaTtypbl Texnpouecca go 450°C
* BbICOKasi paBHOMEPHOCTb TeMnepaTypHOro npouns
* CKOPOCTb Harpesa o 50°C/MuH
* CKOPOCTb OxfaxaeHns ao 180°C/MuH
* BakyyM go 10-5 mbap
« puMeHsieMble rasoBble cpegbl (mapbl HCOOH, N2, N2H2)
06n1acTv NpUMEHeHus:
* 'M6pUAHbIE MUKPOCHOPKM, CUNOBBIE NMOMYNPOBOAHUKOBbIE KOMMOHEHTbI, ONTO3/IEKTPOHHbIE
KOMMOHEHTbI, FepMETUYHas 3analka KopnycoB, KOPMyCUPOBaHUE KPUCTANIOB, KOPMYCMPOBa-
HVe CBETOAMOA0B, KopnycuposaHue MOMC
+ YcTaHOBKa BakyyMHol nanku Centrotherm VLO20
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OBPA3OBATE/IbHBIE MPOTPAMM bl

A0 <HUNIT» AKTUBHO PASBUBAET
COTPYAHUYECTBO CBbICLINMU
YYEbHbIMU 3ABEAEHUAMU POCCUN

CO[J,eVICTBVIe OBYCTOPOHHWUM Hay4YHbIM U O6pa3OBaTEJ'IbeIM KOHTaKTaM, OCyLleCT-

BleHne Hay4YHO-TEXHNYECKNX MeponpvaMﬁ N COBMECTHbIX nccnenoBaTeibCKNUX
NMPOEKTOB — NPUOPUTETHbIE HanpaB/IEHNA Hallero COTpygHmn4yecTBa.

OCHOBHbIMU LEEISMW HALLEA COBMECTHOW
PABOTbI AB/ISIOTCS:

> o6MeH onbITOM BbICOKOKBaJ'IVId)VILI,VIpOBaHHbIX
cneymnmannucTtoB ansa npoBefeHus y‘-le6HbIX 3aHATUI
N Hay4HbIX VICCJ'Ie,CI,OBaHVII‘/JI no nNepcneKTnBHbIM
HanpaBneHUsaM HayKn n TeEXHNKU;

> npoBefeHVe COBMECTHbIX Hay4YHbIX MEPOMPUSATUN
(koHbepeHL MM, BbICTAaBOK, CEMUHAPOB U T.4.);

> npoBefeHne COBMECTHbIX Hay4HO-nccnenoBaTesb-
CKNX U OMbITHO-KOHCTPYKTOPCKUX pa60T no nepcnek-
TUBHbIM HanpaB/le€HNAM HayKN N TEXHUKW;

P> npefocTaB/eHME BO3MOXHOCTM WMCMOb30BaHUS
HeobxoaMMbIx B 06pa3oBaTe/lbHOM NPOLECCe 3/1eMEH-
TOB KOMMOHEHTHOW 6a3bl, a Takxe gpyroro obopypao-
BaHWS 418 MPOBEAEHUs NCCNefoBaHUA Npu obyye-
HMUW Ha MPAKTUYECKUX 3aHATUSAX.

Mbl YBEPEHbI, YTO0 COBMECTHbIE
YCUNUA NOCNTYXKAT B3AUMHOMY
HAYYHOMY OBOTALLEHWIO W
MPOrPECCUBHOMY PA3BUTUIO OTPACIIU
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B HacToslLee BpeMsi OCHOBHbIM NApTHepPOM Mo pea-
nusauum nHpopmMaLMoHHO-06pa3oBaTe/IbHbIX
nporpamm siBnsietcss 000 «HIM®P BekTtop».

CTOWUT OTMETUTb, YTO 60bLINM MHTEPECOM NOb3Y-
eTcs obyyvaroLmii Kypc «MpoeKTrpoBaHue L po-
BbIX CUCTEM YNPaBAEHUS».

[N opraHusauun 3aHsATUI Ha 6a3e NocTaBASAEMbIX
AO «HWW3T» KoMNaeKToB pa3paboTaHO cheuuasb-
Hoe y4yebHoe mnocobue «MpaKTUYECKUA KypC MU-
KPOMpPOLLECCOPHOW TEXHUKMN Ha H6a3e NpoLeccopHbIX
agep ARM-Cortex-M3/M4/M4F». Mocobue NocBsiLieHO
BOMPOCaM annapaTHOM apXMTEKTYpPbl, 0COBEHHOCTEN
NPUMEHEHNS, NMPOrpaMMMPOBaAHMS U OTNagKN oTe-
YeCTBEHHbIX MWKPOKOHTPO//IEPOB MPOM3BOACTBA
AO «<HUNIT».

HaLI,VIOHaﬂbeIM nccnenoBaTesibCKUM YHUBEPCUTE-
TOM «M3W» Ha 6a3e VectorCARD roToBATCS y4ebHble
nocobus no gucumnanHam «<MUKponpoLLeccopHble
CPeACTBa B 3/1eKTponpuBoae», <MukponpoLeccop-
Haa TEXHWKa B 31IeKTponpuBoge» N peKoMeHAaUnn
Mo KypCOBOMY MPOEKTUPOBAHUIO B paMKax AnCLU-
NANHbI «CUCTEMbI YNIPaBAEHUS 3N1EKTPONPUBOAOB».

«HUUIT»

AO

YT06bI y3HATb OOMbLIE, NOCETUTE Halll ODULIMANBHbIV CANT
NAN MOANULINTECH Ha HAC B COLIMANbHbIX CETSX.

: WwWWw.hiiet.ru
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AO «<HUNIT»

Ten.: +7 (473) 222-91-70

Ten./dakc: +7 (473) 226-98-95

www.niiet.ru, niiet@niiet.ru

Poccus, r. BopoHex, yn. Ctapbix bonblieBuKOB, 4. 5.



