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BBEOEHUE

OtnagoyHasn nnata LDM-START-K1986BE92QI npeacrtaBnseT cobon yCTPONCTBO C
MUHMManbHOM 06Bs3kon MukpokoHTposnnepa (MK). OHa cosgaHa Ha 6a3e poccunckoro 32-
paspsagHoro RISC-mukpokoHTponnepa (sopo ARM Cortex-M3) doupmbl
AO «[MKK Munangp» K171986BE92QIl. Ha nnate ycTaHOBMIEH MWKPOKOHTPOSNep B
nnactukosom koprnyce LQFP64.

lMnata npegHasHavyeHa AN U3yYEeHUS OCHOB MNPOrpaMMMPOBAHUS MUKPOCXEMbI
K1986BE92QI v BCTpanBaHWs B KOHEYHbIE YCTPONCTBA.

Obwmn BMO OTNAOQOMHOW NNaTbl B PasfMYHbIX KOMMSEKTAUMAX NpuBedeH Ha

pucyHke 1.

PucyHok 1. O6wmi Bug otnagoyHon nnatel LDM-START-K1986BE92QI-T
(c ycTtaHoBneHHbiMK pasbemammn) u LDM-START-K1986BE92Ql (6e3 pazbemoB)
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1 OCHOBHbIe TEXHUYECKME XapaKTePUCTUKN MoAayNA

MapameTp 3HaveHne
Tun START
ApXMUTEKTYpa KOHTponnepa RISC 32 6ut ARM Cortex-M3
MapknpoBKa KOHTposnepa K1986BE92Ql
abapuTHble pas3mepsbl (OXLWLXB) 82x38x5 mm
MakeTHoe nose (war 2.54 Mm) Het
Kopnyc koHTponnepa LQFP64
KonunyectBo nvHun 1/0O 43
KBapuLeBbI pe3oHaTop 16 MI'y
HanpskeHne nutaHus nnarbl +5B 5%
BcTpoeHHbI nporpammaTop USB-UART
FLASH-nporpamm 128 K6
SRAM 32 K6
NHutepdenc USB-UART 1
AL 12 6uT, 8 kaHanoB
LIAI 12-pa3psgHbin, 1 kKaHan
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2 MapkupoBKa v onuuu

OTtnagoydHas nnaTta nocTtaBnseTcd B AOBYX BapuaHTax:

e LDM-START-K1986BE92QI-T — c yctaHOBRNEHHbIMU NepudepumnHbIMU pasbeMamm
Ha cTtopoHe TOP.

e LDM-START-K1986BE92Ql — nepuepunHbie pasbeMbl HE YCTAHOBIEHBI.
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3 OnucaHue n pabora

3.1 MpuHuMNManbHaa aneKkTpuyeckas cxema

cv Lendog Lreaodvuoy|
SINILSAS WA ‘aLh s
=
SIWALSAS NAT "dLHON 'H dno | dnzp | dnzy Y Alddns Jemod Jewsixe - /X ‘9X ®
SWILSAS WaT |'LoHON L] AMd. \ z
B EKIIT} _ Loumf ‘geu'heH ? W
3 [~ =]
10263998611 SIILSAS WA "godL| G 8:m+ o 5
1o, a1v08e ‘gedee,
) swaLsAs wat | ‘gedeed ANEEEATh. u:; 0 n_Ev
pleog 1eis eleff| uioy ‘WAOT BN | Lon|s [ wen| =
oN ozw z0 5 S
LM !
QELMIOBIN | Eo0BIN N a4 | 5| as 201 2
zino | O | ani ke
£0°) BN [OZ6389861 - LVLS- NG i NI 5
w au_om\s? E N AGH 3
za VS
Cor ] >m+
P sever K o}
T 13S34u L—1 " Ace+ Aee+r == dNIIVM g
AT oalar e ke 2
u Solar Lsuu, L s
] i Vs =S 944 ¢od oy (z)od z
o - HINE0901L0189d - ¥OA ‘€A L1y« [OFF] s bod Iy od z
Wi-7asn —_ 201240 i el 4GEF 7| & 09d Iz [T
aNo o o4 ano N
oL oL oN s ano S10 = 00—V ®aa 9| 73d 5
1aL 6 6 \aL 8 £ €z LSaluvr olgd E
6 iatar Y 1aLvr 6 on | ¢ —avd S1¥ [ ol ©3d g| £ % CREED ;
Ls¥lu g g | Lsulu i [ [ — o F—— z
8 1sy1ugr Y LsyLuvr 8 HOM 9 ¥1a = oavr Wzaa y] & 88d e aa i
ON L = — ON 9 8T — — <
7 7 WM | ¢ ¥sa — [T 2o el ¢ 88d [gg @8d g
1sysu 9 9 1Sysu S 5 o pre — _— §
9 13s3yu Y 13s3du 9 aNo I g s} [y SWLVP 04d 8d e e
L 5 5 STL 7 ¥ 8 Z Ly axd T [ Dad
S swiar Yy swivr [ da 3 aoa — 1aLvr 9%8d N (@
AEE+ vy - 7 NEE+ € 4 6 43d e Toa 5
v ACEF ACE+ ¥ ug T NG axy 0Ly 3d Sl s8d 5 ©gd I
odaL 3 [ odaL 4 S er4 [e]22] axw 93d yad =
€ oaliar oawvr [ NG+ I > L— da axt 0Ly (9)3d ol It 1S91uyr =
aNo @ |I_ —l z aNo L N AS+ 14 ac Sl axd €3d cad =
MOL g (2 oL i L i anLo Lsuu =5 LLLT payvovs (€)3d 1z 9 1aLvr o
! Molar Y solvr b X dsns == kel ©@3d zZ| & ¢ad ey SMOLVP El
ausn 1HOM “LHOy qush f4%e) cl Lad IS
SN8A | A/X [dsnsuf— (ad | ‘3¢ [ SNLVF
X [2% 8 L 4noL ogd oo —
T k! oan ©3d 9| 03d 7 oaivr
e
£ 1ad Nd —oo
()ad 4 96 (2vd
0z ll_ _II [ ©ad 9 MMM ovd 175 ©vd
I— N
6t AR ZRENTT e (9)ad %] oou vd Teg ©vd
= vl
8l eV &3 8t oaLar oe - Mﬁ 65 Wvd
> vl
L OFED ZAOVY] L) ialar el Loq 09 (©vd
- -
9 @3V 004a o) Lsylugr €€ - vd g (@)vd
=
st maaVoneg st >oLar | ooy | W MMM 2 va R
< Ve
42 ©3a W ®aa ] swLar 53 = €9 (0vd =
£ @30V ®8d £ 10263898611 ®
a axL Y ad c <%nar o] oong z
H oV @ag L zoonv ZaNOY
o o vz 2
(1)3d Y (s)ad — 5] ooV LaNev 7z
o ©3a Y vd 2 =] voon PaND [
i (£)3d Y (9vd 3 37| €0on EaND [
L
= @34 Y @vd .- e+ 7 zo0n CaND [
o 5 o 90-SAHN LaN®
aa ¥V Pva WObb = 02N ez oon o
S 5 .Loo4g. 24 7 9 oong+
(0)3d (€lvd [2 4dz1 4dz1L — ON —
v arV @va 4 i i S H I3 ANIIVMITT GAmvm 3
- i 2 — _— <
¢ oV a 2 " 5 7] o5 HN9L $OZE0SOONS T T ASNYLS 1383 5 EEE S
- 4 — zoNn 10S0 5
4 @ad Y 0vd “ @ o ¢ [N O ¢ b (@=zHwelo NG NOW {,no 050l E
3 |_ _| 3 1 Z N (9)dd 556 Nagsn oL ad i 074 (L)zHNeLO £
1 | _
aush o oy aush Aoer WX T 0N (ad Y (NzHWsIo B N | dassn 6 6l (0)ZHNSLO z
eV % 0cd S 10z 1a
LN
€0°}JeA [OZ639986 1 M-1dV.LS-INAT

info@ldm-systems.ru

www.ldm-systems.ru +7(495)500-89-20

DS-START-K1986BE92Ql-1.1 Sep., 2016

OnwcaHve npoaykTa



3.2 MuTtaHMe n HacTpomrka nepemMblyekK

Mutanune otnagoyHon nnatel LDM-START-K1986BE92Ql ocyuwectensetca ot USB
pasbema X3 (+5 B, 0.3+0.5 A), nogkntoyeHHoro k nopty USB nepcoHanbHOro komnstotepa.
[MnaTy MOXHO 3anuTaTb OT BHELWIHEro WMCTOYHMKA HanpsXeHust 4vepe3 pasbembl X1
(+5+12B) n X2 (6arapenHoe nutaHne 3.0 B). B Tabnuue 1 npumBeaeHbl peXuMbl

BKITHOUYEHMS JpKaMMNepPOoB, nepekntodaTenen n nx yHKUnN.

Tabnuuya 1

Pexnmbl BKNIOYEHUS Sxamnepos U X PYyHKLMU

Ihxamnep

[MonoxeHune

PyHKUMOHaN

X1

Pasbem USB ¢ moctom USB-UART Ha Mukpocxeme
CP2102. NcnonbayeTtca ans 3arpy3kun HEX caina Bo
FLASH koHTponnepa npy NOMOLUN yTURNTbI
USB-UART Download.zip

X2

Pasbem nHtepdenca JTAGA

X3, X4

PasbeMbl Nonb3oBaTeNbCKUX BbIBOLOB

X5

Pasbem nHtepdgenca JTAGB

X6

Pa3bem nogknioveHns BHewHero nutaxdums (+ 5+12 B).
BbiBoA 1 — nonoXxmntenbHoOe HanpshkeHue, BbiBoA, 2 —
GND

X7

Pa3sbem nogkntoveHnsa baTapen 4acoB pearibHOro
BpemeHu + 3.0 B. BeiBoA4 1 — nonoxuternibHoe
HanpsbkeHune, BbiBog 2 — GND

SA1*

PWROFF - ON

HaxaTta - OTtkntoueHume nutaHusa ot MK

PWROFF -
OFF

He Haxata — Nutanne k MK nogaHo

SA2

RESET

KHonka cbpoca nporpammbl MK «Reset»

SA3

KHonka nonb3oBaTtenbckas

SA4

(3asodckas
Hacmpolika -
[000111])

1-12

MopgkntoyeHne nuHum MO k +3.3 B

2-11

MNopgkntovenne nuHum M1 k +3.3 B

3-10

MNopgkntoyeHne nuHum M2 k +3.3 B

4-9

MNopgkntovenmne nuHum M1 k kHonke SA5 BOOT LOAD

5-8

MNogkntoveHne nuHum M2 k kHonke SA5 BOOT LOAD

6-7

MNogkntovenne nuHum +BUcc k +3.3 B. Ecnin
Ncnonb3yeTcsl BHELLHAA BaTapesi YacoB peasribHOro
BPEMEHU, TO HYXXHO NepeBecTun 3Ty rpynny B
nonoxenne OFF.

SA5

BOOT LOAD

KHonka nepesoga MK B pexum 3arpysku yepes USB-
UART uHTepdenc. Ona nepesoga MK Heobxoanmo
Ha)xaTb Ha KHONKY SAS u, yaepxvmBasi €€ B HaXXaToMm
COCTOSIHMM, HaxaTb KHoMKy SA1 Ha 1 cekyHay.
OTnycKkaTb KHOMKN HY)XHO B crieaytoLwen
nocnegoBaTenbHOCTU — BHa4ane SA1, a notom SA5

* - He ponyckaeTcsi nepuogmyeckoe Haxatue ¢ MHTepBarioM meHee 1 cek.
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3.3 Komnnektauus

otnapoyHas nnata LDM-START-K1986BE92Ql.

3.4 MoHTaXHble YepTexu

Cnou TOP
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4 Jkcnnyartauus, XpaHeHue U TpaHcnopTupoBaHue

TpeboBaHusA K yCrnoBusIM aKcnyaTauum

N3genve npu ncnblTaHmsax, NepeBo3ke, XpaHEHWUM 1 AKCNIyaTauumn He HaHOCUT Bpeaa
OKpyXarLlen cpege u 300poBbi0 4eroBeka. CoxpaHseT cBou napameTpbl BO BCEM
AnanasoHe pabounx Temnepatyp ot 0°C pgo +70°C B 3aKkpblTOM MOMELLEHUN C
OTHOCUTENbHON BNaXXHOCTbIO Bo3ayxa He 6onee 80 %, 6e3 koHaeHcaTa, Npu U3MEHEHUN
HanpshKeHUsi MEPBUYHOrO WUCTOYHMKA 3MeKTponuTaHus B AonyCcTuMbIX npegenax. [lo
9NEKTPOMArHNUTHON COBMECTUMOCTU W3Lenve COOTBETCTByeT BCeM TpeboBaHuaAM NS

annapaTtypbl fJaHHOTO Knacca.

TpeboBaHus K yCroBUsiM XpaHeHUs

N3penne [JoOMKHO XpaHUTbCS B CKMAACKMX MOMELLEHUSX, 3alMLLEHHbIX OT
BO3AENCTBUA aTMOCEPHbIX OCALKOB, Ha CTeNnnaxax B YNakoBKE NPOW3BOAUTENSA Mpu
OTCYTCTBMM B BO34yXe MapoB KWCMOT, LienoYyen Wu [pyrux BeLecTB, Bbi3blBAKOLLMX
Koppo3auto. Ycnosus xpaHeHus nsgenma no FOCT 15150-69: temnepatypa Bo3ayxa ot +5°C
no +40°C, oTHocuTenbHas BnaxHocTb 40 80% npu Temnepatype +25°C. NpeaenbHbIn CPoK

XpaHEeHNA B YKa3aHHbIX YCNOBUAX - TPU roga.

TpeboBaHus K ycrnoBusiM TpaHCNOPTUPOBaHUA

TpaHcnopTupoBaHMe u3genusa paspellaeTcss B ynakoBKe Mpou3BOAUTENS BCEMU
B/AAMU TPaHCMNOPTa, 3a WUCKIOYEHWEM HerepMeTu3MpOBaHHbIX OTCEKOB camoneTa, 6e3
OrpaHU4YeHNs PacCTOAHMS.

TpaHcnopTpoBaHMe ynakoBaHHbIX W3OenUiA MOXeT MpPOoM3BOOUTLCA B KPbITbIX
BaroHax W aBTOMalMHax, TPHOMax CyAOB U repMeTuyYHbIX KabuHax camorneToB Mpu
Temnepatype Bosgyxa oT -20°C go +70°C. lMpu nobom cnocobe TpaHCNOPTUPOBaHUSA
HeobXxoaMMO NpeaycMoTpeTb KpenneHue swuka K Ky3oBy (nnatgopme) TpaHCNOpTHOro

CPe/iCTBa C NMOMOLLbIO KpeNneXHOoN apmaTypsbi.
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