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[1odn. u dama
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B3sam. uHs.

WHe. Ne ovén.

lModn. u dama

UHe. Ne nodn

1 OBJIACTDb IPUMEHEHUA

Hacrosimass TexHosornyeckass MHCTPYKLHS OINpEAENseT IpoLEecc 3alucu IpOorpaMMbl B
namsTh KOHTpoJuiepa reseparopa tectoBoro curtana (I'TC) cucremsl «OnepaTuBHOM JUarHOCTUKU
Y MOHHUTOPHHTA IKCIUTyaTal[HOHHBIX MAapaMETPOB CBUHIIOBBIX aKKyMYJSTOPOB, OaTtapeit» (mamee —

Cucrema) w

YCTaHABJIMBACT

TCXHOJIOTHYCCKOTI'O ITponecca.

Tpe6OBaHI/IH 0e30macHOCTH Ipu BBIINIOJTHCHHUH

JaHHOT'O

TexHomornueckass HHCTpYyKIus obs3arensHa it nepcoHana OO0 «AK bycrep» (mamee —
Opranuzanus), y4acTBYIOUIEIO B IMPOIECCE 3alMCH MporpamMMbl B mamsaTh KoHTposuiepa ['TC

CucreMsl.

2 HOPMATHUBHBIE CCbBIJIKHN

I'OCT 12.3.002 - 2014

I'OCT 12.1.005-88

I'OCT 12.2.007.0-75

I'OCT 12.1.030-81

I'OCT P 55710-2013

CHulI 23-05-95
CaulluH 2.2.4.548-96

CCBT. IIpouecco! mpousBoacTBeHHbIE. O0IIME TpeOOBaHUS

0€30I1acHOCTH

CCBT. O6mue caHuTapHO-TUTUEHUYECKHUE TPEOOBAHUS K

BO3/1yXy paOoyeil 30HbI

CCBT. Uznenus snekrporexHuueckue. OOmme TpeOoBaHUS

0€30I1acHOCTH

CCBT. Dnektpobe30mnacHOCTh. 3alIUTHOE 3a3eMJICHHUE.

3anyneHue

Ocgemienue pabouyrx MecT BHYTpH 31aHuii. Hopmbl 1 MeTOIbI

U3MEPEHUIN
EcTecTBEHHOE U UCKYCCTBEHHOE OCBEIICHHUE

['uruennueckue TpeOOBaHUS K MUKPOKIUMATY
MPOU3BOJICTBEHHBIX ITIOMEIIECHUN

3 OBO3HAYEHUA 1 COKPAIIEHUA

B HacTosmien TeXHOI0rH4eCcKoi HUHCTPYKIMHU HCIIOJIB30BAHBI CJICAYIOMIUC 0003HaYCHHUS U

COKpAIICHUS:

I'TC — renepaTtop TECTOBOTO CUTHANA,

HII — UCTOYHMK ITUTAHMUS,

HB — u3mepuTenbHbIN BBIBOL;

HUT — undopmanrionHble TEXHOJIOTHH;

ITK — nepcoHalIbHBII KOMIIBIOTED;

HUT — undopmanioHHbIe TEXHOIOTHH.
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[1odn. u dama

o

B3sam. uHs.

WHe. Ne ovén.

lModn. u dama

UHe. Ne nodn

4 TIEPCOHAJI 1 ITIOAPA3JAEJIEHUA YYACTBYIOIIHUE B ITPOINECCE

[Ipouecc 3ammcu nporpammbel B mamsaTh kKoHTposuiepa ['TC Cucrembl BBITONHSIETCS
MEPCOHAJIOM I1IeXa IPOU3BOJCTBA MPUOOPOB M CPEIACTB aBTOMATH3AIMU OOILIEIPOMBIIIIEHHOTO
HA3HAYCHMUS.

5 OBOPYIAOBAHME, HWHCTPYMEHTBI, IIPOI'PAMMHBIE CPEICTBA,
HUCITIOJIb3YEMBIE B ITPOLHECCE

[lepeuenbr o0OOpynOBaHUS, HMHCTPYMEHTOB, HPOTPAMMHBIX CpEACTB, MCIIOJIb3YEMbIX B
mporiecce 3anucu nporpaMmsl B namsth kouTposuiepa I'TC Cucremsl npuBenensl B Tadmuie 1.

Tabmuma 1 — IlepedeHr 00OpymOBaHUS, HMHCTPYMEHTOB, INPOTPAMMHBIX CPEICTB, HCIOJIB3YyEMBIX IIPH
BBIITOJTHEHHUH TIPOLECCa 3aIlMCH IPOrpaMMBl B mamsite kKoHTposuiepa ['TC Cuctemsr
Ne HaumenoBanue 060py10BaHusi, HHCTPYMEHTOB, Kuiace TouHOCTH, TeXHHYECKHE, IPOTPAMMHbBIE
n/n MPOrPpaMMHBIX CPeJCTB KPUTEpPUH
1 IMporpammarop STM32 F3 Discovery MB1035B —
[lepcoHanbHBI KOMIBIOTEpP C ONEPALMOHHOM CHCTEMOM
2 . _
Windows 10
HecTaOmibHOCTE  BBIXOJHOTO HAINPSOKEHUS OT
3 Hcrounuk nuranus «I[Ipopurpymnm» B5-71/1-TTPO spemenn, B, He Gonee: £(0,001Uyac+0,07)
HecTaOuipHOCTH BBIXOJHOTO TOKa OT BPEMEHH,
A, ne 6osee: £(0,001ly+0,05)
4 Kabesp coernHenust USB — mini USB
5 ITporpammuoe cpeactBo «STM32 ST-LINK Utility» Bepcus 10 ue amxe — v4.1.0
(umst daiinma obpasza mporpaMMbl U KOHTPOJbHAS
6 daiin obpasza nporpaMmbl cyMMa ykasassl B JKypHaiie 3an1cH IporpaMMsl B
namsTh KoHTposepa ' TC)
neitd Ne 411185.300.004.1.0311-I'TC
7 —
(nporpammarop — I'TC)
6 HOPMATUBHBIE JOKYMEHTHBI, PETJIAMEHTUPYIOIIUE BBINIOJITHEHUE
MPOLIECCA

6.1 IIporpamma oOecriedyeHuss KadecTBa MpHU pa3pabOTKe W H3TOTOBICHHUU OOOPYIOBAHMS,
BBITIOJTHEHUH PAa0OT M OKa3aHWUU YCIYT SKCILTYaTHPYIOIIUM aTOMHBIC CTaHIIMK OpraHU3alusM (1ajiee
— [IOK (P, U, 3)), OO0 «AK byctep», BBeneHna B neictBue mnpukazom Ne 8 ot 29.10.2018 r.
¢ 30.10.2018 r.

6.2 TexHuueckue YyclIoBUs Ha cucTteMy «OnepaTUBHOW JAWAarHOCTUKM M MOHMTOpPHHIA
9KCILTyaTal[MOHHBIX [1apaMETPOB CBUHIIOBBIX aKKyMYJISITOpOB, 6arapeit»y, BHTI[.411185.001TY.

6.3 PKJ] na cucremy 104KIITMM-Pb-2B-1500Au, «Monumopure — 1» B COOTBETCTBUHU C
IIEPEYHEM KOHCTPYKTOPCKOM, TEXHOJOTMYECKOW M IPOTrPaMMHOM JOKyMEHTAallu¥, HOPMAaTHBHO-
TEXHUYECKUX JOKYMEHTOB, YCTaHABJIMBAIOIINX TpeOOBaHUs B 00JAacTH pa3pabOTKH, U3TOTOBJICHUS,
BBINIOJTHEHUSI pabOT M OKa3aHUs YCIAyr OpraHM3alMsaM, SKCIUIyaTHPYIOIIMM aTOMHBIE CTaHIIUH,

yrBepxkaeHHbM 22.02.2018 r., BHTI.411185.300.004ITKIT I,

6.4 TexHonornyeckas HMHCTPYKLHUS. 3alucCh MporpamMmbl B mamsaTh koHTposiepa ['TC.
Cucrema 104KITNM-Pb-2B-1500A4, BHTI[.411185.300.004.1TU11.
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7 OIIMCAHHME TEXHOJIOI'MYECKOI'O ITIPOLECCA

7.1 IloAroTOBUTEJIbHbIE ONIEPALIMH

7.1.1 Hanmets aHTHCTaTUYECKHM Opacier;

7.1.2 TloaxnrounTh Kabenb nmutanus nepconanbHoro kommnbiorepa (I1K) k cetn mepemMeHHOTO
ToKa ~ 220B;

IIpumeuanue-— s cuyuae, eciu I[IK nooxnouen k cemesomy adanmepy (numanue nooaemcsi ¢ cemesoo
adanmepa), 6KIOUUMb KHONKY NUMAHUS HA cemegom adanmepe 8 nonodicenue « BKJy («I»).

7.1.3 Bxmounts T1K, mis storo:

® Ha)kKaTh KHONKY nutanus Ha kopmyce [1K;

® JI0KJIaThCS OKOHYAHUS 3arpy3Ku oneparuoHHon cucteMbl «Windows 10%».

7.1.4 Tlogkmounth KaOenb nutaHus uctounuka nutanus (MII) k cetm mepeMeHHOro Toka
~220B;

7.1.5 Brmounts UII B pexxum «oxuganue» (kHonka «CETb» B monoxxenun «BKJD» («I»),
kaonka «[TYCK/CTOII» ne mHaxkata) u moxmarbes Bbixoma WMIT B pabouwmii pexxum (He menee 15

MiHYT);

7.1.6 Ha UII ycraHoBuTh 3Ha4YeHue HampspkeHust — 2,23 B, 3nauenume toka — 250 MA (B
COOTBETCTBUH C MHCTPYKIMEH o skcruryaTaruu UII);

7.1.7 Moaxmounts nporpammatop k [1K kadenem coequnenust «USB — Mini-USB» B pa3bem
nporpammaropa «USB ST-LINKy;

7.1.8 OtkpsiTh porpammy «STM32 ST-LINK Utility», ans atoro:

S ® OTKPBITH MANKYy ¢ MIPOrPaMMON;
®©
o o o iy
= e Haiitu B namnke daiin «STM32 ST-LINK Utility.exe»;
=
§ ® HABECTHU KypCOP MBIIIN HA HUKOHKY (1)aI7IJIa;
® 3aryCTUTh (Dailsl TBOMHBIM HAXKATUEM JIEBOW KHOTIKU MBIIIIH.
3 ITosBUTCA OKHO IIPOrpaMMBIL:
o
I
3 B8 STM32 ST-LINK Utility - [u} X
s File Edit View Target ST-LINK Extemalloader Help
3 il @& 2 BT
m Memory display Device
- Address: | 0x08000000 Size: 0x6F30 Data Width: | 32bits  + z::;:co
:; o?::;,:;c:y Binary File Foch o
%
g
AN
®©
IS
®©
(o]
3>
|
(o)
o
=
[ Disconnected [Device D : —m
=
(o)
o
=
2 Jlucm
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II'pumeuanue— 6 ciyuae, eciu npoepamma «STM32 ST-LINK Utility v4.1.0» ne ycmanoenena Ha

ucnoavzyemviii IIK, neobxooumo obpamumcsi k cneyuanucmam omoena UT.

7.1.9 Haxarp xHOnKy «Target» B ocHoBHOM MeHIo mporpamMmsbl «STM32 ST-LINK Utility»,

JJIs1 9TOTO:

® HABECTH KypPCOpP MBILIM Ha KHOIKY C HaANUChIO «Targety;

® HAXXaTh JICBYIO KHOIIKY MBIIIIH.

U, STM32 ST-LINK Utility

[Device ID : -——onennrv [cor

7.1.10 B nosiBuBIIIEMCSI IOTTOJHUTEILHOM MEHIO BRIOpaTh MyHKT «Settings...», 1is 3Toro:

® HABECTH KypCOp MbIIIH Ha MyHKT «Settings...»;

©
g
g ® HAXXaTh JICBYIO KHOIIKY MBIIIIH.
S
,g B8, STM32 ST-LINK Utility - o x
8 File Edit View Target ST-LINK ExternalLoader Help
=4 E w { Connect
e Disconnect CTRL+D DevEs
Erase Chi CTRL+E = Device ID
o Address: [ ox08C E:: B::d 52bits e
. Device Memory Fj Erase Bank2 sl LiveUpdate
% Device Memory Erase Sectors...
:: Program...
% Program & Verify... ~ CTRL+P
&? Blank Check
Memory Checksum
:. Target memory compare with file
° Option Bytes... CTRL-B
’QDI MCU Core...
2. Automatic Mode...
2
X
©
g
©
(e}
> [Disconnected [Device D ; —— [Core State : No Memory Loaded
=
(o)
o
c
=
Q
(]
=
2 Jlucm
)
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Modn. u dama

B3am. uHs. Ne

WHe. Ne dv6n.

Modn. u dama

MHa. Ne nodn

7.1.11 OtkpoeTcs TOMOJHHUTEIBLHOE OKHO «Settings». YOenurcs, 4To B OTKPBHIBIIEMCS] OKHE

BCC ITYHKTBI OTMCYCHBI COT'TIACHO I/I306pa)K€HI/IIO HHWXKCE.

Hasxatp kHOTIKY «OK» B HMKHE# yacTi okHa «Settingsy, muis 3Toro:

® HABECTH KypCOp MbIIIM Ha KHONIKY «OK»;,

® HAXXaTh JICBYIO KHOIIKY MBIIIIH.

M STM32 ST-LINK Utility - O X
File Edit View Target ST-LINK |Seﬂings X
HEd &l ST-LINK

i Serial Number

i | 57FFBEQB6775545554430667 v | Rehesh
Address: | 0x08000000 | Size:
Firmware Version V23250
Device Memory  File : STM32F2_v1.0.0. LiveUpdats
Device Memory STM32 Target Information e it
Detection Fail

Target
Target Voltage Detection Fail

Connection settings
Port

Access Port = =
Access Port 0
Mode

Reset Mode

OJTAG @ SwD  Frequency |v 4,0 MHz

Connect Under Reset v ‘ [4] Enable debug in Low power mo

Hardware Reset

Log File
[ Generate Trace LOG File

| Disconnected |Device ID ¢ -

lCore State : Mo Memory Loaded

7.1.12 Haxatp kHOTIKY «File» B OCHOBHOM MEHIO TIPOTPaMMBI, ISl 3TOTO:

® HABECTH KypCcOp MBILIHN Ha KHOMNKY «Filey;

® HAXXaTh JICBYIO KHOIIKY MBIIIIH.

U8, STM32 ST-LINK Utility
[ File JEdit View Torget ST-LNK Extemal Loader Help

Address: N\sze: [ ox6F0 | Datawidth: [32bits -

Device
Device ID
Revision ID
Flash size

LiveUpdate

Jlu
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7.1.13 B nosiBUBLIEMCS TONOJTHUTEIBHOM MEHIO BBIOpaTh MyHKT «Open file...», m1s aToro:

® HaBeCTH Kypcop MbIHM Ha MyHKT «Open file...»;

® HAXXaTh JICBYIO KHOIIKY MBIIIIHN:

B, STM32 ST-LINK Utility - a X
File Edit View Target ST-LINK External Loader Help
Openfile.. CTRL+O g
Savefile as... CTRL+S Device STM32F2xx
Close File e Device ID 0x411
0x8868 Data Width: | 32 bits | RevisonDD | RevX
Compare two files Flash size 1MBytes
g fm32_vest.bin [LiveUpdate
Exit {00 0x08008868]
Address 0 [4 [s [c [ asci S
0x08000000 2001AA60 080084C5 08008289 08008288 €. E,..%0,..¢
0x08000010 08008299 08008298 0800829D 00000000
0x08000020 00000000 00000000 00000000 0800829F
0x08000030 080082A7 00000000 080082A9 08008281 e 5
0x08000040 0800862D 08008631 08008635 08008639 o b B
0x08000050 0800863D 08008641 08008645 08008649 ShnATIER N
0x08000060 0800864D 08008651 08008655 08008659 M+t..Q+..Ut..Y+..
0x08000070 08008650 08008661 08008665 080017F9 1t..at..et.. ...
0x08000080 0800866D 08008671 080019DB 08008679 mt..qt..bl...yt.. o
< ' >
TESEi 00 s ST Lh W oIV s 071 T UL0007 7 900001190007
11:42:56 : ST-LINK Firmware version : V211650 (Need Update) 2
11:42:56 : Connected via SWD.
11:4 Connection mode : Connect Under Reset.
11:4. Debug in Low Power mode enabled.
H Device ID:0x411
11:42:56 : Device flash Size : IMBytes
11:42:56 : Device family :STM32F2xx
v
Debug in Low Power mode enabled. Device ID:0x411

7.1.14 B OTKpBIBIIEMCS JOTIOJIHUTEIFHOM OKHE Mporpammbl «OTKpPBITHE» BHIOpaTh (aiin
obpaza mporpammbl (MMs (aiina oOpa3a HporpaMMbl yKa3aHo B CTpoke «Mms aitia obpaza
npoepammuly XypHamna 3anucu nporpaMMsl B namsite KoHtposuiepa ['TC), st aToro:

e ¢ nomoinsio naHenu Hapuranuu (1) mepeiitn B manky «lIpommuska I'TCy», B KOTOpOi
XxpaHutcs (aiin obpasa MpOrpaMMebl, Ui 3TOTO HAaBECTH KypCOp MBIIIM Ha MANKy W OTKPHITH €€
JBOMHBIM Ha)KaTUEM JIEBOM KHOINKHM MbIIIK. Takke JaHHYHO ONEpalyio MOXHO IpoJenaTh, yKa3aB

© MyTh pacIiojiokeHus daiina oOpasa mporpaMMsl B aApecHoOi cTpoke okHa «OTKpeITHEY (2);
g
3 y y
N ® BbIOparh (Qaiin obpasa mporpamMmsel (3), Ul 3TOr0 HaBECTH Kypcop MbIIK Ha (aiia u
,§‘ HA)KATh JIEBYIO KHOIIKY MBIIIIH;
= ® HaXaTh KHOMKY «OTKPBITEY (4), ISl ’TOT0 HABECTH KYPCOP MBIIIN Ha KHOMKY «OTKPBITH
Y HAKATh JIEBYIO KHONIKY MBIIIIH.
2
o L)
E‘ =) H q B8 Orxporrne X
g r~1emofydts¢;h1 - « ] % > 3rorkomnsiorep > PaBouwiicron > ®aiin obpasa npowmskn > 2018.12.26 v U | piiimii— 2 p |
Q adress: [0 yopmoum ~  Hosan nanes . m @
. D,v,c,mmwj % OBPA3LLI AOKYMEHTOB_BYCTEP A Vs ’ Data usmenenun tef
lg pevice Merocy {5 OxPAHATPYAA ) STM32F2.41.0.0.2.bin |
% ? MPUPOJOOXPAHHAR AEATENbH(
QI ™ PyxoeoacTeo no pemonTy
Z_ H CUCTEMbI MOHUTOPUHIA U AN
g % CTAHAAPTbI AK BYCTEP
AN % CTO wa obyuenue A3C_croponneit
" T3 na nocraeky Merponorua 3
* TPEBOBAHWA K UN
®© I " ®aiin o6pasa npowwmexm I<— 1
IS @ Onnsm 06 000 AK Bycrep
g % Wabnone:
S i Noxansweiii guck (C:)
E‘ ¥ Cens
S @
8 Wma daiina: Supported Files (*.bin *.hex *.sn
4 s
Disconnected [Device ID : ——— [
=
e}
(]
=
2 Jlucm
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[1odn. u dama

o

B3sam. uHs.

WHe. Ne ovén.

lModn. u dama

UHe. Ne nodn

7.1.15 Ilocne BBINOJIHEHHS KOMAaHAbl B HUXHEW KOHCOJM OCHOBHOI'O OKHa IPOrPaMMBbI
0TOOPA3ATCS COOOIICHNUS:

«/STM32F2_v1.0.0.2.bin] opened successfully.»
«/STM32F2_v1.0.0.2.bin: 0x00297923»

B, STM32 ST-LINK Utility - ] X
File Edit View Target ST-LINK External Loader Help
Hd @& B
Memory display Device
Address: [0x08000000 | size: [ Ox6F30 Data Width: [ 32bits e
Revision ID
Flash size
Device Memory File : STM32F2_v1.0.0.2.bin
[STM32F2_v1.0.0.2.bin], File size: 28464 Bytes
Address 0 4 8 lc ASCII ~
0x00000000 20020000 08005EB9 08005F09 08005F09 oo NBA e
0x00000010 08005F09 08005F09 08005F09 00000000 o lde Cses_wiiveive
0x00000020 (00000000 00000000 (00000000 0800509
0x00000030 08005F09 00000000 08005F09 08005F09 o S
0x00000040 08005F09 08005F09 08005F09 08005F09
0x00000050 08005F09 08005F09 08005F09 08005F09
0x00000060 08005F09 08005F09 08005F09 08005F09 0
0x00000070 08005F09 08005F09 08005F09 08005F09 LSRN e
0x00000080 08005F09 08005F09 08005F09 08005F09

Disconnected Device ID ; —----mmr

Tne: STM32F2_v1.0.0.2.bin — ums ¢aiina obpaza mporpammsl (ykazaHo B CTpoke «Mms
patina obpasza npoepammory XypHaia 3arnucu nporpammbl B maMsath Koutposuiepa ['TC);

0x00297923 — koHTposbHast cymma (aitma o0Opa3a mporpammbl (yka3aHa B CTPOKE
«Konmponvnas cymma ¢paiina obpaza npoecpammsiy JXypHana 3amucH TPOTPaMMBI B TaMSThH
kontposuiepa ['TC).

KOHTPOJIBHAA TO9KA «HP»

[IpoBepuTh 3HaueHUWE KOHTPOJBHOW CyMMbI (aitia o0pa3a mporpaMMbl. 3HaueHUE
KOHTPOJIbHOM CyMMBI (aiiyia o0pasza mporpammsbl, 0TOOpa)k€HHOE B HUXKHEHW KOHCOJM OCHOBHOI'O
okHa nporpammbl «STM32 ST-LINK Utility» momkHO coBmamath cO 3HAUYC€HHEM KOHTPOJIBHOM
CyMMBbI (ailna oOpa3a mporpammbl, yKa3aHHbIM B CTpoke «KoumpoavHas cymma ¢aiina obpasa
npoepammbly XypHaa 3anucy mporpaMmsl B namsite KoTposutepa I'TC.

Kpurepuii onenkn:

® 3HAUYE€HHE KOHTPOJLHON CYMMBI, OTOOpaKEHHOE B HIKHEH KOHCOJIHM OCHOBHOI'O OKHA
nporpammbl  «STM32  ST-LINK Utility» coBmagaer co 3HauY€HHEM KOHTDOJILHOM CYMMEI,
yka3zaHHbIM B JKypHajie 3anicu nporpaMMbl B naMaTh KoOHTpoJuiepa ['TC — nepeiTu K BBITOJIHEHUIO
CIIeAYIONIMX oneparuii (. 7.2.1);

® 3HAueHHWE KOHTPOJIbHOW CYMMBI, OTOOpaK€HHOE B HIKHEH KOHCOJIM OCHOBHOTO OKHa
nporpammbl «STM32 ST-LINK Utility» He coBmagaer co 3HAa4YCHHEM KOHTPOJIBHON CYMMBbI,
yKkazaHHbIM B JKypHalie 3anucu nporpaMmebl B naMath koHTposuiepa ['TC — BbIOpaH HEKOPPEKTHBIN
¢aitn obpasza nporpammsel ((aiin obpaza mporpamMmbl HE COOTBETCTBYET yka3zaHHOMY B JKypHaie
3amicH TmporpamMMbl B mamsaTh koHTposuiepa ['TC). O6patuthes k crermanuctam otaena UT s
3aMeHbl HEKOppeKTHOro (¢aila obOpasa mporpaMMbel Ha KoppekTHBIA. IloBTOpuTh oOmepanuu,
omucaHHble B myHKTax 7.1.12 — 7.1.15 ¢ wucmonb30BaHHEM KOPPEKTHOTO (COOTBETCTBYIOIIETO

Jlucm
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ykazaHHoMy B JKypHane 3amucu mnporpammbl B mamaTh KoHTpoiuiepa ['TC) daiina oOpaza
IIPOrPaMMBI.

Ycii0BHBIC 0003HAYCHNS TPeOOBAHNI KPUTEPHs OLIEHKH COOTBETCTBHUS:

® COOTBETCTBUE — CUMBOJI «1;

® HCCOOTBCTCTBHUEC — CUMBOIJI «-».

7.2 Onepanyu 3aNUCH NPOrpaMMbl B NaMATh KoHTpoJiepa I'TC

7.2.1 3anucarp BHyTpenHuid Homep I TC, ykazannselii Ha mate u Ha kopiyce I'TC B rpady
«Brnym. Ne I'TC» Xypnana 3anucu nporpammbl B namste KoHtposiepa ['TC (dopma XKypuana
MIPHUBEICHA B IPUJIOKCHUU A HACTOSIICH HHCTPYKIIUH);

7.2.2 Tlopxmounts UIT ¢ momompio 3axumoB k B I'TC, cobmiogasi moJIpHOCTH, Kak
nokazano Ha (oro 1. Ilpu nmoaxmroyernnn ['TC moimkeH OBITH BBIKIIIOYEH (MOJOXKEHHE TymOiepa
nutanus Ha ['TC B monoxenun «0»).

KPACHBIIA
IIBET

©
g
'§ ®oto 1 — noaxmouenue UIT x UB I'TC
=
Q
S
7.2.3 Tlogxmoouuts mporpammarop k tate [TC ¢ momompro — mmieiida
Ne 411185.300.004.1.0311-I'TC (mporpammarop — ['TC), kak mokazano Ha ¢oto 2, 3.
(]}
¢
I
S
< ‘
: =
Q
5 ' 'ffs'»"fﬂ"';!_! - “:{Hﬂg
> i S| .
) Fi s kA VIR LLLLLEL
3 (NNRRRNNARARRRRRRREELLT
g
<
©
g
(]
e
S
=
Q
o
=
5 ®oto 2 — monkmouenue nuierida Ne 411185.300.004.1.0311-I' TC x nporpamMmaropy
g
2 Jlucm
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lNodn. u dama

o

B3sam. uHs.

UHa. Ne dvér.

lNodn. u dama

UHe. Ne nodn

®oro 3 — mopkirouenue nuretida Ne 411185.300.004.1.03I1-I'TC  rurate I'TC

7.2.4 Tlonate muranue ¢ UIT va I'TC, mns storo Haxkats kHONKY «I[1YCK/CTOII» Ha manenu

ynpasnenus UII.

7.2.5 Bxmounts mnary I'TC, ans storo mepeBectu TymOnep nurtanus Ha xopryce ['TC B

moJioxkenue «I».

7.2.6 Haxarp xHomky «Target» B ocHoBHOM MeHI0 mporpammbl «STM32 ST-LINK Utility»,

U1 3TOTO:
® HABECTH KypCOpP MBIIIM Ha KHOIIKY C Haanuchio «Target»;

® HAXaTh JICBYIO KHOIIKY MBIIIIH.

B8, STM32 ST-LINK Utility - o x

Device
Device ID

Address: [ 0x08000000 | Size: | 0x6F 3D
L & Revision ID

Device Memory File : STM32F2_v1.0.0.2.bin
[STM32F2_v1.0.0.2.bin], File size: 28464 Bytes

Address 0 < 8 Lo
0x00000000 20020000 08005EB9 08005F09
0x00000010 08005F09 08005F09 08005F09
0x00000020 00000000 00000000 00000000
0x00000030 08005F09 00000000 08005F09
0x00000040 08005F09 08005F09 08005F09
0x00000050 08005F09 08005F09 08005F09
0x00000060 | 08005F09 08005F09 08005F09
0x00000070 08005F09 08005F09 08005F09
0x00000080 08005F09 08005F09 08005F09 S

2_v1.0.0.2.bin] opened successfully.
_v1.0.0.2.bin] checksum : 0x00297923

[Disconnected [Device ID : - [

BHTL.411185.300.004.1TAN1
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[1odn. u dama

B3sam. uHs. Ne

WHe. Ne ovén.

lModn. u dama

7.2.7 B nosiBUBIIEMCSI TOTIOJIHUTENILHOM MEHIO BBIOpaTh KoMaHty «Connecty, s 3Toro:
® HABECTH KypCOp MBI Ha MyHKT «Connect»;

® Ha)XaTh JICBYIO KHOIIKY MBIIIIH.

B8 STM32 ST-LINK Utility - [m] X
File Edit View Target ST-LINK External Loader Hel
i . Connect
i @ ]
ey y Disconnect CTRL+D K oovce
| Devi
Address: | 0x08C Erase Chip CTRL+E | Device ID
S | Revision ID
) | Flash size
Device Memory Fi ase Bank |
[STM32F2_v1.0.0.2. Erase Sectors...
Address [ .
Program... K
Program & Verify...  CTRL+P i .
0x00000010 fooceennns
0x00000020 Blank Check
0x00000030 Memory Checksum e
0x00000040 Compare device memory with [STM32F2_v1.0.0.2.bin] o
0x00000050 Option Bytes... CTRL+B S
MCU Core... |
0x00000070
000000020 Automatic Mode... o 5
< Settings... | >

= = [DeviceID : —— I

7.2.8 Tlocrme BBIONHEHUS KOMaHAbl B HIDKHEH KOHCOJIM OCHOBHOTO OKHA IPOTPaMMBEI
otobpasutcs coobmenue: « Connected via SWD»

B STM32 ST-LINK Utility == o X

File Edit View Target ST-LINK External Loader Help

Hd §E o A

Memory display Device STM32F 2xx
Address: [ 0x08000000 | Size: 0x6F30 Data Width: | 32bits ~ Devios >0l
Revision ID Rev1
Flash size IMBytes
Device Memory @ 0x08000000 :  Fie : STM32F2_v1.0.0,2.bin [[JLiveUpdate
Target memory, Address range: [0x08000000 0x08006F 30]
Address 0 4 8 C ASCII A

0x08000000 20020000 08005EB9 08005F09 08005F09 Ve RAT LS
0x02000010 08005F09 08005F09 08005F09 00000000 R R T
0x08000020 00000000 00000000 00000000 08005F09  |........cvvee v
0x02000030 08005F09 00000000 08005F09 08005F09 5
0x08000040 08005F09 08005F09 08005F09 08005F09 X
0x08000050 08005F09 08005F09 08005F09 08005F09 e e
0x08000060 08005F09 08005F09 08005F09 08005F09 P,
0x08000070 08005F09 08005F09 08005F09 08005F09 -
0x02000080 08005F09 08005F09 08005F09 08005F09 B ”
< >

~
1 \gin
10:57: ice Ii
10:57:14 : Device flash Size : IMBytes
10:57:14 : Device famiy :STM32F2xx

v

bebug in Low Power mode enabled. bew(e ID:0x411

KOHTPOJIBHAA TOY9KA «HP»

[TpoBepuTh, YTO TOCIIE BHIMONHEHUS KOMaHAbl «Connecty, B HWKHEH KOHCOIM OCHOBHOTO
okHa mporpammbl «STM32 ST-LINK Utility» otoGpasunocsk coobuienue: « Connected via SWDy

Kpurepuii ouenkmn:

® 110cJie BRINOJHEHHs KoMaHbl « Connecty, B HIDKHEW KOHCOJIM OCHOBHOTO OKHA IPOTPaMMEI
«STM32 ST-LINK Utility» oTtobpasunock coobmienne: «Connected via SWD» — mepedtu K
BBITIOJTHEHUIO CIIeAYIOMUX oneparwuii (1m.7.2.9);

Jlucm
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[1odn. u dama

B3sam. uHs. Ne

WHe. Ne ovén.

lModn. u dama

UHe. Ne nodn

® 110cJIe BEINONHEHUS KoMaHabl « Connecty, B HI)KHEH KOHCOJIM OCHOBHOT'O OKHA IPOIPAMMEI
«STM32 ST-LINK Utility» otoOpasmiock coobmenue: «Connected via SWDy» — I'TC nomiexur
3&6paKOBaHI/IIO nu HaHpaBHHeTCH Ha BBISIBJICHUC U YCTpaHeHI/Ie HCECOOTBCTCTBHA. HOCHG yCTpaHeHI/IH
npuarH HecooTBeTcTBHS [ TC MOBTOPHO HANPABIISAETCS HA OMEPAIUIO 3aITUCH MPOTrPAMMEI B TTAMSATh
koHTposuiepa ['TC.

7.2.9 Haxarp kHomKy «Target» B OCHOBHOM MEHIO IPOTPaMMBI, IJIsl 3TOTO:
® HABECTH KyPCOpP MBI Ha KHOIKY C HaANUCKIO «Targety;

® HAXXaTh JICBYIO KHOIIKY MBIIIIH.

B, STM32 ST-LINK Utilty - 0 x
File Edit \‘xe.‘.ST~UNK Extenal Loader  Help

=l &G

Memory dsplay Device STM3ZF2xx
Address: [0x08000000 | Size: Data Width: | 32bits Dece:__OxsiL
RevisonID  Rev1
Flashsize  IMBytes
Device Memory @ 0x08000000 :  Fie : STM32F2_vIWQ.2.bin [iveupdate
Target memory, Address range: [0x08000000 0x08006F
Address 0 4 s > Jc ASCll A
0x08000000 20020000 08005EB9 08005F09 08005F09 voo WA Coa sengen
0x08000010 08005F09  0800SF09  (0800SF09 00000000
0x08000020 00000000 00000000 00000000  0800SFO9 _
0x08000030 08005F09 00000000  0800SFO9 0800SFO9
0x08000040 0800SF09  0B00SF09  0B00SFO9 0B0OSFO9
0x08000050 08005F09 08005F09 08005F09 08005F09
0x08000060 08005F09 08005F09 08005F09 08005F09 =
0x08000070 0800SF09  0B00SF09  0800SFO9 0B00SFO9 ———
0x08000080 08005F09  0800SF09  0B00SFO9  0B00SFO9 L,
< >
Device ID:0x411
Device flash Size : 1MBytes
Device famdy :STM32F 2xx
v

Pebug in Low Power mode enabled. Pevice ID:0x411

7.2.10 B mosiBUBIIEMCS TOTIOJTHUTEIFHOM MEHIO BBIOpaTh MyHKT «Program & Verify...», aus
3TOrO:

® HABECTH Kypcop MbIIIM Ha MyHKT «Program & Verify...»;

® Ha)XaTh JICBYIO KHOIIKY MBIIIIH.

B STM32 ST-LINK Utility = m] X
File Edit View Target ST-LINK External Loader Help

i “H % Connect

Disconnect CTRL+D
Memory display Device STM32F2xx

Erase Chip CTRL+E Device ID Ox411
. Revision ID Rev 1
Flash size 1MBytes

Address: | 0x08C

Device Memory @ ( e Bank | [CJuiveupdate
Target memory, Add Erase Sectors...
Address Program.. £ -
OO0 | Program & Verify..  CTRL+P -
0x08000010
0x08000020 Blank Check
008000030 Memory Checksum
0x08000040 Compare device memory with [STM32F2_v1.0.0.2.bin]
0x08000050 Option Bytes... CTRL+B
Gu0E00000 MCU Core...
0x08000070
0x08000080 Automatic Mode... e i)
< Settings. >
-~
1 e ID:
10:59:13 : Device flash Size : IMBytes
10:59:13 : Device family :STM32F 2xx =

Pebug in Low Power mode enabled. pevice ID:0x411

Jlucm
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7.2.11 Otkpoercs ponoaHuteabHoe okHO «Download [Stm32 vest.bin]». YOoeaurcs, uto B
OTKPBIBIIEMCS OKHE BCE ITYHKTHI OTMEYCHBI COTJIACHO M300pakeHHUIO.

Haxars kHoOmKy «Starty B HrbKHE# yactu okna «Download [stm32_vest.bin]», mis sToro:
® HAaBECTH KyPCOpP MBIIIH Ha KHOTMKY «Starty;

® HAXXaTh JICBYIO KHOIIKY MBIIIIH.

=
i e o2 —
Hd @& B
ey Device STM3ZF2xx
Address: | 0x08000000 | size: [ ox6F30 Data Width: | 32bits  + Devie D | Ox411

RevisionID Rev1

Device Memory @ 0x08000000 : iDownIcad [ STM32F2_v1.0.0.2.bin ] X [iveUpdate
[Target memory, Address range: [01 r
Start address | 0x08000000

Alter programming
[ Reset after programming [ Full Flash memory Checksum

0x08000080 08005F09

Address 0 L "~
.MSOOOOOO 20020000 File path C:\Users\Selishhev\Desktop\P aitn o6pasa npowmeku\2|  Browse ]
0x02000010 | 0g00sFo Extra options ‘
008000020 00000000 [[] Skip Flash Erase [ Skip Flash Protection verification ‘
0x08000030 08005F09 Verification ‘
008000040 08005F09 (®) Verify while programming O Verity after programming |
01;08000050 08005F09 Click "Start" to program target l
0x08000060 08005F09 [
F 7 |}
0x08000070 08005F09 \

\

e

R

10:59:13 : Device family :STM32F 2xx

Pebug in Low Power mode enabled. Pevice ID:0x411

7.2.12 Tlocne oxkoHYaHHMS TIpolecca 3alUCH NporpaMMbl B HamsaTh kKoHTpoiuiepa ['TC, B
HIDKHEH KOHCOJIM OCHOBHOTO OkHa mporpammbl «STM32 ST-LINK Utility» mosiBsitcst cooOreHust:
«Verification...OKy,

£
[ .
S «Programmed memory Checksum: 0x00297923»
S
5 ¥, STM32 ST-LINK Utility - o x
8 File Edit View Target ST-LINK External Loader Help
L it ‘A &
Hd §E22 B
Memory display Device STM32F2xx
Device ID 0x411
ol Address: | Ox08000000 | Size: 0x6F30 Data Width: | 32bits
RevisionID Rev1
. Flash size 1MBytes
[} Device Memory @ 0x08000000 :  File : STM32F2_v1.0.0.2.bin [JuiveUpdate
% Target memory, Address range: [0x08000000 0x08006F30]
s Address lo |4 |8 |c | ascn A
g 0x08000000 | 20020000 08005EB9 08005F09 08005F09 L NBBL G e
Q 0x08000010 | 08005F09 08005F09 08005F09 00000000 =
0x08000020 | 00000000 00000000 00000000 08005F09
5 0x08000030 | 08005F09 00000000 08005F09 08005F09 i
> 0x08000040 403005F09 08005F09 08005F09 08005F09 B T L T
rSI 0x08000050 ‘OSOOSFOQ 08005F09 08005F09 08005F09 A
2 0x08000060 |08005F09 08005F09 08005F09 08005F09 ARG
g 0x08000070 08005F09 08005F09 08005F09 08005F09 i S
AN 0x08000080 |08005F09 08005F09 08005F09 08005F09 T O v
< >
~
Under Reset.
T g in Low Power mode enabled
E 11:03:11 : Device ID:0x411
® 11:03:11 : Device flash Size : 1MBytes
o 11:03:11 : Device family :STM32F2xx
= | 11:03: 18 : Programmed memory Checksum: 0x00297923 I
fg v
= bebug in Low Power mode enabled. bev»ce ID:0x411
=
Q
g
o J1
< ucm
)
g BHTL.411185.300.004.1TUN1
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[1odn. u dama

B3sam. uHs. Ne

WHe. Ne ovén.

lModn. u dama

UHe. Ne nodn

KOHTPOJIBHAA TOY9KA «HP»

[IpoBeputh 3HaYEHUE KOHTPOJIBHON CyMMbl (haiiyia oOpaza MporpaMMbl, OTOOpaKEHHOE B
crpoke «Programmed memory Checksum:» B HmXHEH KOHCOJIM OCHOBHOTO OKHAa HpPOTPaMMEI
«STM32 ST-LINK Utility». 3naucHue KOHTpPOJIBHOH CyMMBI (haiiia o0pa3a porpamMsl,
oroOpaxxeHHoe B cTpoke «Programmed memory Checksum:» momkHO coBmajgath CO 3HaUYCHUEM
KOHTPOJILHOH CyMMBI (aiiia o0pa3a mporpaMmbl, YKa3aHHBIM B CTpoke «KouwmponvHas cymma
gaiina obpaza npocpammery KypHana 3amucu mporpamMmbl B mamsTh KoHTpoiuiepa [TC
(mpunmoskenue A).

Kpurepuii ouenku:

® 3HAYCHHC KOHTPOJBLHOW CYMMBI, OTOOpaskeHHOe B cTpoke «Programmed memory
Checksum:» coBmajgaeTr co 3HAYCHHEM KOHTPOJILHOW CYMMBbI, YKa3aHHbIM B JKypHaie 3amucu
nporpamMmbl B naMmsTh KoHTposuiepa ['TC — 3amuch mporpammbl B namsitb koHTposuiepa ['TC
BBINOJIHEHA. 3anucath B rpady «Pe3yivmam npogepKu 3anucu npocpammbvl 8 NAMAMb KOHMPOoaLepd
I'TC» XXypnaina 3anucu nporpaMmmsl B mamsTh KoHTposuiepa I'TC (B COOTBETCTBUU € MPHIOKCHUEM
b) ormetky o coorBercTBuu. ' TC HanpaBiisieTcss Ha BBIIIOJIHEHUE IIpoLiecca HacTpoiku miarsl I'TC;

® 3HAUCHUC KOHTPOJBHOW CYMMBI, OTOOpakeHHOe B cTpoke «Programmed memory
Checksum:» B HWXXHEH KOHCOJIM OCHOBHOrO OKHa 1mporpammbl «STM32 ST-LINK Utility»
He COBNAJAeT CO 3HAYCHUEM KOHTPOJILHOM CyMMBbl, YKa3aHHbIM B JKypHaljle 3amycH Nporpammbl B
namate KoHTposuiepa I'TC — 3amuch mporpammsl B mamsith KoHTposuiepa I'TC He BbInoJiHeHA.
3anucate B rpady «Pe3yromam nposepku sanucu npocpammuvl 6 namame koumpounepa ITCy
XKyphnana 3amucu nporpamMmbl B mamsaTh koHTposuiepa I'TC (B cooTBeTcTBUM ¢ TpuiiokeHueM b)
oTMeTKy o HecoorBeTcTBUHM. ['TC mouiexur 3a0pakOBaHUIO W HANpAaBISIETCS HA BbIBICHUE U
YCTPAaHEHUE HECOOTBETCTBHUS.

YcaoBHble 0003HAYeHNS TPEOOBAHNH KPUTEPHUsI OLEHKH COOTBETCTBHA:
® COOTBETCTBUE — CUMBOJI «+»;

® HCCOOTBECTCTBHEC — CUMBOIJI «-».

KOHTPOJIBHAA TO9KA «HP»

3anmcath 3HaueHue moTpedisemoro toka miatoii ['TC (mo mokazanmsm WII) B rpady
«3navenue nompedasemozo moxa naamou I'TC, mA» XypHana 3amucu HporpaMMbl B HaMSTh
koHTposuiepa I'TC (nmpumep 3anonHenus KypHana npusejeH B npuioxxkeHuu b). CpaBHUTH 3HaUeHNE
notpedisieMoro Toka mo mokaszanusM MII ¢ HopMaTHBHBIM 3HaueHueM notpebiseMoro Toka — 50
MA.

Kpurepnii onenkn:

® 3HaueHHWe MoTpedsieMoro Toka 1o mokasanusMm WII oTiauyaercss OT HOPMATHBHOTO
3HAYEHHs MOTPEOJIIEMOTr0 TOKa MEHee, 4YeM Ha + 5 MA — mepeiTH K BBHIOJHEHUIO CIIETYIOLIHX
oneparmii (1. 7.2.13);

® 3HayeHHe MOoTpedaseMoro Toka mno mokazanusM MII oriauyaercs OT HOPMATHBHOTO
3HaYeHMs TOoTpedssieMoro Toka Oosee, yeM Ha £ 5 MA — I'TC momnexur 3a0pakoBaHUIO U
HaIpaBJIAETCS HAa BBIIBICHME M YyCTpaHEHHE HecooTBeTcTBUA. [locie ycTpaHeHMs NpUYMH
HecootBeTcTBUA Iuata ['TC moBTOpHO HampapiseTcs Ha ONEpPalHUIO 3allMCH IIPOrpaMMBbl B MaMATh
koHTposuiepa ['TC.

Jlucm
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[1odn. u dama

o

B3sam. uHs.

WHe. Ne ovén.

lModn. u dama

UHe. Ne nodn

7.2.13 Haxatp kHOnKYy «Target» B OCHOBHOM MEHIO MPOrPaMMBI, IS 3TOTO:
® HABECTH KYPCOP MBILIM Ha KHOIKY C HAAMUCKIO « Targety;

® HAXXaTh JICBYIO KHOIIKY MBIIIIH.

B8 STM32 ST-LINK Utility - [m] X

Device STM32F2xx
Device ID Ox411
Revision ID Rev 1
Flash size 1MBytes

Address: | 0x08000000 | Size: 0x6F30 Data Width: | 32 bits

Device Memory @ 0x08000000 : File : STM32F2_v1.0.0.2.bin [[Juiveupdate
Target memory, Address range: [0x08000000 0x08006F 30)
Address |0 |4 |8 |c | ascl A
0x08000000 | 20020000 08005EB9 08005F09 08005F09 oey IR s
0x08000010 | 08005F09 08005F09 08005F09 00000000 RO I L
0x08000020 00000000 00000000 00000000 00005F09"  ||..covomonssss oo
0x08000030 | 08005F09 00000000 08005F09 08005F09 cusssens Lnemons
0x08000040 | 08005F09 08005F09 08005F09 08005F09 e
0x08000050 | 08005F09 08005F09 08005F09 08005F09 e O
0x08000060 | 08005F09 08005F09 08005F09 08005F09 SR e
0x08000070 | 08005F09 02005F09 08005F09 08005F09 S R
0x08000080 | 08005F09 08005F09 08005F09 08005F09 senseeavel O
< >
A
Device flash Size : IMBytes
1: Device family :STM32F 2xx
v

Pebug in Low Power mode enabled. Pevice ID:0x411

7.2.14 B nosiBUBIIEMCS IOTIOJIHUTEIBHOM MEHIO BBIOpaTh MyHKT «Disconnecty, 1ist 3TOro:
® HaBECTH KypCcOp MBIIIH Ha MYHKT «Disconnecty;

® HAXXaTh JICBYIO KHOIIKY MBIIIIH.

B STM32 ST-LINK Utility — (m] X
File Edit View Target ST-LINK External Loader Help

'Z ') H E',’ ‘ Connect
Disconnect CTRL+D
Memory display I 2 I.'}evnce STM32F 2xx
Address: [0x080 Erase Chip CTRL+E Device ID 0x411
& - it RevisionID Rev 1
Flash size 1MBytes
Device Memory @ ( Erase Bank2 [(LiveUpdate
Target memory, Add Erase Sectors...
Address A
Program...
Program & Verify... ~ CTRL+P |
0x08000020 Blank Check Boveoose
0x08000030 Memory Checksum ',
0x08000040 il Compare device memory with [STM32F2_v1.0.0.2.bin] ‘ .
0x08000050 Option Bytes... CTRL+B
0x08000060
— MCU Core...
0x08000070
0x08000020 i Automatic Mode...
miass v
< Settings... >
L
A
ug in Lov P
Device ID:0x411
11:03:11 : Device flash Size : 1MBytes
11:03:11 : Device family :STM32F 2xx
v

bebug in Low Power mode enabled. bewce ID:0x411

BHTL.411185.300.004.1TAN1
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7.2.15 Tlocne BoionHeHus koMaHAbl «Disconnect» B HUKHEH KOHCOJM OCHOBHOI'O OKHA
porpamMMbl 0TOOpa3uTcs coodeHue: «Disconnected from device. »

8 STM32 ST-LINK Utility

File Edit View Terget ST-LINK ExtemalLoader Help

Hd &2 B

Memory display

Address: [0x08000000 | Sze: [ oxéF30

Device Memory  Fie : STM32F2_v1.0.0.2.bin
Device Memory

e T
tion mode : Connect Under Reset.

3:11 : Debug in Low Power mode enabled.

03:11 : Device ID:0x411

Device Size : IMBytes

Device famly :STM32F 2xx
rammed in 15 and 156ms
oK

= a X
Device
Device ID
Data Width: | 32bits ~
Flash size
LiveUpdate

: 0x00297923

[Device ID : [core

7.2.16 Beikmouuts muaty ['TC, mns storo mepesectu TymOnep Ha kopnyce ['TC B

nosioxenue «0y.

7.2.17 Tlepeectu HII B pexum

«ITYCK/CTOII» na UII;

«OXKHJAHUC,

IJIsk 3TOr0  BBIKIIFOYHUTH  KHOIIKY

7.2.18 OrcoenuuunTpb pazbpém nuieiida Ne 411185.300.004.1.0311-I'TC (nporpammatop — I'TC)

ot maatel I TC;

7.2.19 Otrcoenunuts 3axxumsl ipooaos UIT or UB I'TC;

7.2.20 IToBTOpUTH OTIEpanuy, onucanueie B myHkTax 7.1.12 — 7.2.19 mnst Bcex I'TC Cucremsl

104KITNUM-Pb-2B-1500Au.

7.2.21 Ilepenars 3anonHeHHbIN XKypHan 3anucu nporpammsl B namsats kKoHTposuiepa I'TC B

otnen UT.

©
g
©
e}
S
IS 7.3 3ak/II0YMTeIbHbIE ONlepaluu
()
= 7.3.1 3akpeiTh nporpammy «STM32 ST-LINK Utility», mis atoro:
g ® HABECTH KYPCOpP MBILIN Ha KHOIKY «X» (3aKpbITh IPOrpamMmmy);
)
g ® Ha)KaTh JIEBYIO KHOIIKY MBIIIH.
% B STM32 ST-LINK Utility
8 7F|!e Edit  View Tavgﬁ ST-LINK ExtgmflL}:lgu Hd?
Hd &L BT
. Memory display Device
L’é Address: | ] see: [ oxF30 | Datawidth: [32bs - S
> Flash size
(o] Device Memory  Fie : STM32F2_v1.0.0.2.bin LiveUpdate
(=]} Device Memory
2
g
<
©
g
©
e}
S
=
s}
o
c
: oq-am:eé'::«mcmm‘ommm:
: Disconnected from device.
= [Discomnected [Device 1Dt e [Coe e o
Q
Qo
=
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7.3.2 Beiximrounts U1, as atoro nepeectr kHonky «CEThy B monoxxenue «BBIKIDy («0»);

7.3.3 3aepmmth pabory IIK, mns storo B meHwo «IIYCK» omepanmoHHOW CHCTEMBI
«Windows 10» BbiOopath komanny «3ABEPIIIEHUE PABOTbBI», 1100 Ha)kaTh KHOIKY MUTaHUS Ha
kopmyce I1K;

7.3.4 O6ecTounTh IACKTPOIIPHOOPHI, AJIs1 TOTO OTCOCAUHHUTH KAaOeau MUTaHUs IPUOOPOB OT
cetu ~ 220 B;

7.3.5 CHATb aHTHCTATHYECKHI OpacieT u yOparb ero B MeCTO XpaHEeHHUSI.

7.3.6 BeimoaauTh YOOPKY pabodero Mecra.

8 TPEBOBAHUSA BE3OITACHOCTH

8.1 O6uue TpedoBaHusi 6€30NMACHOCTH

8.1.1 K camocrosTensHON paboTe AOMYCKAIOTCSA JUIA, B BO3pacTe He Moioxe 18 e,
MPOIICIINE CIICIUATBHYIO TIOJrOTOBKY, IIPUTOIHBIC 10 COCTOSIHUIO 3/I0POBbS U IPOPECCUOHATILHOM
KBaJIM(DUKAIIHH;

8.1.2 Ilepen nomyckoM K CaMOCTOSITENIbHOW paboTe MepcoHall JOJDKEH MPONTH BBOAHBIN
MHCTpYKTax 1o oxpane Tpynaa (OT) u mepBUYHBII HHCTPYKTaX HA pabovYeM MeCTe;

8.1.3 TloBTOpHBIII MHCTPYKTaX Ha paboueM MecTe JOJDKEH MPOBOIMTHCS HE PEXKE OTHOTO
pasa B 6 MecsIIeB;

8.1.4 Jlunia, nONyIICHHBIE K CaMOCTOSITEIBHOM paboTe, MOJDKHBI COOJIOATh IpaBUia
BHYTPEHHETO TPYJIOBOTO PACIIOPSIKA, YCTAHOBJICHHBIC PEXKUMBI TPY1a ¥ OTIBIXA;

8.1.5 B npou3BOJCTBEHHBIX MOMEILEHUSIX, B JOCTYIHOM /s MEPCOHAa MECTe, JOJIKHBI
HaxoauThcs MHCTpyKuuu 1o OT;

8.1.6 Jluma, nomycTHUBIINE HEBHINOJIHEHUE WIM HapylleHHe TpeOOoBaHWM OXpaHbl Tpyaa U
MIPOU3BOJICTBEHHOW 0€30MacHOCTH, MPUBJIEKAIOTCS K AMCUMIIMHAPHON WM aJMHUHUCTPATHBHOMN
OTBETCTBEHHOCTH B COOTBETCTBUU C MPABUJIaMH BHYTPEHHETO PacOpsaKa.

8.2 CaHuTapHO-TUTHeHHYeCKHMe TpPeOOBAaHMSI M TpPeOOBAHHUS TPOU3BOICTBEHHOI
0e3omacHoCTH

8.21 B Xoae OCYIIECTBICHHS TEXHOJOTHMUECKHUX OINEepaluii ¢ HUCHOJIb30BaHUEM
MIPOU3BOJICTBEHHOTO 000PYAOBAHUS JTOJKHBI IPEyCMATPUBATHCS BCE HEOOXOAMMBIC MEPOTIPUSATHS U
TpeboBaHus K obecniedueHuto 6ezonacHocTy, cormacHo [OCT 12.3.002;

8.2.2 Tloka3aTenn MUKPOKIMMATa MPOU3BOICTBEHHBIX TOMEIIEHUH JTIOJDKHBI COOTBETCTBOBATH
tpeboBanusm CaunlluH 2.2.4.548;

8.2.3 TlpenensHo-nomyctuMbie kKoHIeHTparuu (IT/1K) BpeqHBIX BEmIEeCTB B BO3ayXe pabouei
30HBI POU3BOJICTBEHHBIX TOMEIIEHUH TOMKHBI COOTBETCTBOBaTh TpeboBanusiMm ['OCT 12.1.005;

8.2.4 Tlokazarenu OCBENICHHOCTH ITPOU3BOJICTBEHHBIX TTOMEIICHHH JTIOJDKHBI COOTBETCTBOBATH
tpeboBanusm ['OCT P 55710, CHull 23-05-95%;

8.2.5 TexHosormueckoe 000pyIOBaHWE IOJHKHO pacroliaraThCs TaK, 4TOOBI 00eCIeYuTh
CBOOOHBIN HOCTYyM K HeMy U coOmroaenue npasmwi OT u TeXHUKH 0€30MacHOCTH;

8.2.6 MoHTax, dKCIuTyaTanus © peMOHT 000pYIOBaHHUSI OCYIIECTBIISIETCS B COOTBETCTBHH C
9KCIUTYaTal[MOHHOM TOKyMEHTaIue.
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8.3 TpeOoBaHusi 371eKTP00E30NACHOCTH

8.3.1 HMcnonp3yeMoe B TEXHOJOTHYECKOM MIPOIECCe AJIEKTPOOOOPYAOBaHUE AOKHO MMEThH
3allUTHOE 3a3eMiieHHe (3aHylneHue) B coorBercTBuM ¢ TpeboBanusmu [OCT 12.2.007.0,
I'OCT 12.1.030.

8.3.2 Bce ToKOBeayIIMe YacTH IEKTPOOOOPYI0BAHUS JOKHBI OBITh U30JIMPOBAHBL;

8.3.3 Bo usbexxanue MmoBpexACHUS U30JAIMA TOKOBEIYIIMX YacTel 3JIEKTPOOOOPYI0BAHUS U
BO3HUKHOBEHHUS KOPOTKHUX 3aMBbIKAaHUH 3aIPeIacTCsl:

® BellaTh IOCTOPOHHUE NMPEIMETHI Ha IIHYPbI U IPOBOJIA 3JIEKTPOOOOPYL10BaAHMS;
® 3aKpalnBaTh U OCIUTH IIHYPHI M IPOBOA;

® 3aKJIa/IpIBaTh MPOBOJA W ITHYPHI 3a Ta30Bbie M BOJONPOBOJHBIE TPYyOBI, 3a Oarapeu
OTOIUTEILHON CUCTEMEL,

® BBIJICPIMBATh LITENCEIbHYIO BUIKY U3 PO3ETKH 3a IIHYP, YCUINE JODKHO OBITh MPUI0KEHO
K KOPILYCY BHJIKH.

8.3.4 HJ’IH HCKIIIOYCHUS IOPAKCHHA IJICKTPUUICCKUM TOKOM, 3aIlIpCIIACTCA:

® [puKacatbcd K TOKOBEAYIIMM 4YacTsIM M KOpIYCY 3JEKTPOOOOPYJOBaHUS MOKPBIMU
pyKaMu;

® paboTaTh Ha DJIEKTPOOOOPYAOBAHHH, HMEIOIIEM HAPYIICHHS LEJIOCTHOCTH KOpITyca,
HapyLIEHUs WU30JIALMU MPOBOJOB, HEUCIIPABHYIO MHIUKALIMIO BKIIIOUEHMS MHUTAHUS, C MPU3HAKAMU
ANEKTPUYECKOT0 HAIIPSKEHUSI Ha KOPITYCE;

® KJIaCTh Ha 3HeKTp006OPYI[0BaHI/Ie IIOCTOPOHHHUC ITPCAMCETDI;

® I[IPOBOAUTH OYHMCTKY OT IIbUIM U 38,Fp$[3H€HHfI 3JI€KTpOO60py110BaHI/I$I, Haxoaamerocsa 1moz
HaIIPAXKCHHUEM,

® TpOBEPATh pPabOTOCIOCOOHOCTh 3JIEKTPOOOOPYIOBAaHHUS B HEMPUCIIOCOOIICHHBIX IS
AKCILTyaTalluy TOMEIICHUSIX;

©

E ® KacaTbCi OJHOBPEMEHHO  Kakux-Tubo TpyOompoBonoB, Oarapeil  OTOIJIEHMS,

= METAJUINYECKUX KOHCTPYKIMH, COEAMHEHHBIX C 3eMJIEH.

S

g 8.3.5 Ilpu oOHapyXeHUN HEUCIPABHOCTH HEMEIJIEHHO O0ECTOYHUTH DJIEKTPOOOOPYHIOBAHHE,
ornoBecTuTh agMuHHUcTpanuio Opranuzanuu. Ilpomomxkenne paboTbl BO3MOXKHO TOJBKO IOCTE
YCTpaHEHUsI HEHCITPABHOCTH.

(]}

s 8.3.6 IIpu oOHapyxeHuU 00OpBaBILEroCs MPOBO/IA, HEOOXOIUMO HEMEUIEHHO COOOLIUTH 00

S TOM amMUHHCTpanuu OpraHu3anuu, TPUHSATH MEPHI 10 HMCKIIOYEHHI0 KOHTAaKTa C HUM JIFO/ICH.

§ IIpukocHOBEHUE K MPOBOAY ONACHO JUISl KU3HHU.

m

§

2 8.4 TpeOoBaHusi 6€30NIACHOCTH Nepe] HA4aJ0M padoThI

(=]}

< 8.4.1 [IpoBepuTh OTCYTCTBHE BHEIIHUX IMOBPEKICHUIA SIEKTPOOOOPYIOBAHHS, HAINYHE WU

©

< UCIPaBHOCTb  KOHTPOJBHBIX, ~ M3MEPUTENBHBIX 1 CHTHAIBHBIX npubopoB,  TymOJIepoB
MepeKITIoYaTeNIed 1 T.11.

2 8.4.2 Y6enuThCs B IEIIOCTHOCTU KPBIIIEK AIEKTPOPO3ETOK U BBIKIIIOYATEIICH, SIEKTPOBUIIKH U

8 MOJIBOJISATIIETO AJIEKTPOKAOETIS.

S

IS 8.4.3 YOoenuTbcst B HAIMYMM M LEJIOCTHOCTH 3a3eMIIAIOLIETO IPOBOJHHMKA KOpITyca

g AIEKTPOOOOPYIOBAHHS.

8.4.4 TlpoBepuTh HAJIMYME U HCIPABHOCTH CPEJICTB MHIMBUAYAIBHOW 3aIMTBI, OTCYTCTBHE

5 BHEIIHUX MTOBPEXKICHUM.

Q

c
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8.5 TpeOoBaHusi 6€30MaCHOCTH BO BpeMs padoThI

8.5.11lepen  BKIIOYEHHEM OJIEKTPOOOOPYAOBAaHUS B  DJEKTPUUYECKYIO  CE€Th, TIPH
HGOGXOZ[I/IMOCTI/I, BCTaTb Ha Z[I/IBJIGKTpI/I‘-IGCKI/II\;I KOBpPHK (CCJII/I IOKPBITUC TII0JIa BBIIIOJIHCHO H3
TOKOIIPOBOJISIIETO MaTepHalia).

8.5.2 He BKimouaTh 37EKTPOOOOPYIOBAHUE B AJIEKTPHUECKYIO CETh MOKPBIMHU WIIM BIQKHBIMU
pyKamu.

8.5.3 ColOnromate mpaBuia HKCIUTyaTalldM AJIEKTPOOOOPYIOBaHUS, HE IMOABEPraTh €ro
MEXaHMYECKUM ylIapam, He OMYyCKaTh MaJCHHH.

8.5.4 He xacarbcs TPOBOAOB W JPYrUX TOKOBEIYIIMX 4YacTed, HAXOMSIIUXCSA IO
HanpsKeHueM, 0e3 CpeICTB MHANBUAYaIbHON 3alUTHI.

8.5.5 Crnenuts 3a ucpaBHOU pabOTON AIEKTPOOOOPYIOBAHUS, IIETOCTHOCTHIO €T0 U30JISIIUU
Y 3a3eMJICHUSI.

8.5.6 He paspemaercst paboTaTh Ha JIEKTPOOOOPYIOBAHUM B CIIydae €ro HEUCIPABHOCTH,
UCKPEHHSI, HAPYILICHHS U3O0JISIIIUN U 3a3EMIICHHS.

8.6 TpeOGoBaHusi 6€30MACHOCTH B ABAPHITHBIX CUTYAIUSIX

8.6.1Ipn mosIBIEHNMH HEWCIPABHOCTH B pPabOTE 3JIEKTPOOOOPYNOBaHMS, HMCKPEHUH,
HapyHIEHUH M30JSUH IPOBOJOB WJIM OOpBIBE 3a3eMJICHHsI, MPEKPaTUTh paboTy W COOOIIUTH
anMuHUCTpanuyd.  PaboTy  mpomokarb — TOJNBKO — TIOCHE  YCTPAHEHUS  HEHCIPABHOCTH
AIIEKTPOOOOPYIOBAHHUS.

8.6.2lpu oOHapykeHHH O0OOPBAaHHOTO JJIEKTPHUECKOTO TPOBOAA, CBHUCAMOIIETO WU
Kacarolerocsi moyia (3eMin), He MPHONMKATHCSI K HEMY, HEMEIJICHHO COOOLIMTH aJIMHHUCTPALUH
Opranusanuu, 0cTaBaThCsl HA MECTE U MPEAYIPEXIATh APYTUX JIIOJeH 00 OIMacHOCTH.

8.6.3 Ilpu mopa>keHuu AIEKTPUYECKUM TOKOM, HEMEJIEHHO OTKIIIOYUThH HANPSLKEHUE U MPHU
OTCYTCTBUM JbIXaHUSI W TYJIbCa y MOCTPAJABIIEro CAENAaTh €My MCKYCCTBEHHOE JbIXaHUE WIIU
MIPOBECTH HEMPSIMOU (3aKPBITHIN) Maccax cep/iia 0 BOCCTAHOBIICHUS JbIXaHUS U MYJIbCa, COOOITUTH
O HECYaCTHOM ciiydae aamuHuctpanuu OpraHuzanuv, 0Opu HEOOXOJUMOCTH  OTIPaBUTH
MOCTPaAaBILEro B Onmkaiiliee jeueOHOe yUpeKIeHHeE.

8.7 TpeOoBaHusi 6€30MIACHOCTH M0 OKOHYAHUH PadOThI

8.7.1 OTKJIIOYHTE AJIEKTPOOOOPYIOBAHUE OT JJICKTPHUECKOH ceTtu. [Ipu OTKIIFOUEeHUU
ANEKTPOPO3ETKHU 3aMpeiaeTcs TIHYTh 3a AIEKTPUUECKU MIHYDP (KaOenb).

8.7.2 YOpaTh B OTBEIEHHOE MECTO CPEJCTBA MHAMBHIYaJIbHON 3aIIUTHI U TIIATEIHHO BBIMBITH
PYKH C MBUIOM.

8.8 TpeOoBaHusi MokapHOii 6e30MaACHOCTH

8.8.1 Tlepconanm o00s3aH  coOrOAaTh TpaBHia TOKAPHOW OE30MaCHOCTH, 3HATh MecCTa
PacToONI0KEHUS IEPBUYHBIX CPEJCTB MOXKAPOTYIICHUS.

8.8.2 TlomerieHust ¢ 3JIeKTPOOOOPYAOBAHUEM JIOJDKHBI OBITH OCHAIICHBI OTHETYIIMTEISIMHU
tuna OY-2 unn OYb-3 u aBTomMaTnyeckoi cucTeMO MOXKapHOW CUTHAJIM3AIUH.

8.8.3 B mpon3BOICTBEHHBIX ITOMEIICHUSX 3aIPEIacTCs:
® XpaHUTh OTHEOIACHBIC BEIIECTBA,

® pa3’xXuratrb OTKpI)ITBII\/’I OI'OHBb,

Jlucm

Jlu

BHTLI.411185.300.004.1TUL [,

U3sm. Ne dokym. [1odn. | dam




[1odn. u dama

o

B3sam. uHs.

WHe. Ne ovén.

lModn. u dama

UHe. Ne nodn

® BKJIIOYATh JIEKTPOOOOPYIOBaHHE, IPU HATMYUHU B TOMELICHHH TOCTOPOHHUX 3aI1aXO0B;
® KYPHUTH;

® CYIIUTH YTO-THO0O0 HA OTONMUTENBHBIX MPUOOpax;

® 3aKpBIBaTh BEHTHJISIIIMOHHBIC OTBEPCTHUS B AJIEKTPOOOOPYJOBAHHH.

8.8.4 B ciyuae 3aropanusi 31eKTpooOOpYAOBaHUS:

® HEMEUICHHO OTKJIFOYHUTH OT JIEKTPUYECKON CETH;

® OIIOBECTHUTH O MOKape aAMUHUCTparuio Opranu3anum;

® [IPUHATH MEPBI 110 OBaKyallunu J'IIO,I[Gﬁ N3 IIPOU3BOJACTBCHHLIX HOMeHleHHI;'I;

® [PUHATH MEPbl MO JOKAIM3alMU W JIMKBUJALMU TOXKapa MNEPBUYHBIMU CPEACTBAMU
MOKapOTYILIEHUS (mecok, YIJIEKUCIOTHBIN WIH MTOPOIIKOBBIN OTHETYIIUTENb).

Pazpabotan:

WHxeHep 1o KauecTBy
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