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1 HazHaveHue U yCJI0BHS IPUMEHEHUSA

[Tnara maketHo-oTinagounas st UC K1921BKO1T npennaznadyena iis OCBOEHUS U U3Y-
u3ydeHusi 32-pa3psiiHbix MukpokoHTpoimiepoB K1921BKOIT, a Takxke s MakeTUPOBAaHUS U
OTJIaJIKM CHUCTEM IOJIb30BaTesi Ha ee ocHOBe. C MCHOJIb30BAaHUEM IIIaThl BO3MOXKHO TOJIKITIO-
YeHHE BHEIIHUX DJIEMEHTOB K MOPTaM MUKPOKOHTpOJUIepa, paboTa ¢ BHEIIHUMH HHTEpderica-
MU, TPOTPaMMUPOBAHKME BCTPOCHHOW MaMSTH, OTJIaJKa M OLIEHKAa pabOThl MPHUKIAIHBIX MPO-
rpaMm.

Ornenka paboTOCIOCOOHOCTH OTIAXKMBAEMON CHCTEMBI Ha OCHOBE MAaKETHO-OTJIAI0YHOM
IUIaThl B PEKHUME PEATbHOTO BPEMEHU OCYIIECTBIISETCS B Mpolecce paboThl yIpaBisiomien
pOrpaMMBbl, pa3MEILIEHHON BO BHYTpeHHeN ninu BHemHel namstu UC.

Ha MakeTHO-OTIa0YHON TIaTe€  YCTAHOBIEHBI  MHTEpQEHCHBIE pa3beMbl MOPTOB
COM1, COM2, CAN, Ethernet, USB micro_AB, obecrieueH J0CTyl KO BCeM MOpTaM BBOJIa-
BBIBOJIa, BO3MOXXHO TMOJIKJIIFOYEHUE JOMOJHUTEIBHBIX MOJYJIEH BHEIIHEH MaMATH MPOTPaMM
(maHHBIX), Tpadudeckoro auciies paspemeHueMm 128*64 Todek. FIMEIOTCS MOIb30BaTEIIbCKHE
MEPEMBIUKH 15l KOHOUTYPUPOBAHHS CUCTEMBI, YCTAHOBKH PEXKHUMa pabOTHI U MOAKIIOUAEMbIE K

nmoptam CBCTOAHUOIEI.

<
5 MakeTHO-0T/na/I04Hasl [JI1aTa UMEET Pa3BUTYIO0 CUCTEMY KOMMYTAllUU, KOTOPasl MO3BOJIS-
=
= €T BBIOOPOYHO MOJKIIIOYATh K JUHUSAM INOPTOB MUKPOKOHTPOJIJIEPA YCTPOMCTBA BBOJA-BBIBOJIA
]
= o

¥ (OopMHUPOBATH aNMapaTHYI0 KOH(PUTypalHio OTIaKUBAEMON CHCTEMBI B COOTBETCTBUU C Tpe-

OOBaHUSMHM MPOEKTA.
=
O
2 Ha nnate pa3merniaercs MakeTHOE MOJI€, I71I€ MOKHO CMOHTHPOBATh (PparMeHT CXEMBbl U
2
§ OTJIAJUTh CUCTEMY B PEKUME PEAIbHOI'O BPEMEHHU.
~
2 2 TexHn4yecKkue XapaKTePUCTUKHU
g
= MakeTHO-0T/Ial04Hasl IJ1aTa MMEET CIEAYIOIME XAPAKTEPUCTHUKU U KOHCTPYKTHBHBIE
2
R OCOOEHHOCTH:

- pa3mep miatel 200,5 % 225,0 mMMm;
< .
= - BHEILIHSSA TAaKTOBas 4YacTOTa MUKPOKOHTpoiepa 12 MTI';
=
=
= - BHEIIHsISI TakTOBas yactora Moayist RTC mukpokonTpoiiepa 32,768 KI';
=
o
= - KHOIIKM cOpoca MUKPOKOHTpoJiepa, npueMo-nepenaranka M,
- BO3MOYKHOCTb MOAKIIOYEHHS BHEITHUX YCTPOICTB KO BCEM MOPTaM MUKPOKOHTPOJLIEPA;

=
=
o
=
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- BCTPOCHHBIN UCTOYHUK MUTaHKs (MUTAHUE OT OJHOTO BHEIIHETO HCTOUHUKA +9 B);
- nuaTepdeiicHbIe pazbembl nocheaoBaTeabHbIX mopToB COM1, COM2, CAN;
- Ha IJIaTe Pa3MEIeHbI TIOSCHSIONINE HAJIUCH, 3HAKH U 0003HAYCHUS DJIEMEHTOB, COOT-
BETCTBYIOIIUE CXeMaM AJICKTPUICCKUM, CM. pUCYHKH A.1 — A.6 mpunoxxeHus A.
[TnaTa MakeTHO-OTIQI0YHAS MMUTAETCS OT BHEIIHETO0 MCTOYHUKA C THUIOBBIM TOTpedIIe-
aueMm 1,0 A.
Hannuue nanpspxennit nutanus (+1.8B, +3.3B, +5.0B) unaunupyeTcs cBeYEHUEM COOT-
BETCTBYIOIINX CBETOAMOIOB.
Bce nuHuu mopToB MUKPOKOHTpPOJUIEpPA U BCE YIPABIISIIOIINE CUTHAJBI Ha TJIaTe BbIBEIE-
HBI Ha TITHIPEBBIC Pa3beMbI, K KOTOPHIM BO3MOXHO MOIKIIOYCHUE BHEITHUX YJIEMEHTOB
u mnat. g oroOpaxkenuss mHGOpMaAIllMK Ha IJIaTe MMEIOTCS MOJKII0YaeMble CBETOIMOJIBI (C
BO3MOJKHOCTBIO UX OTKJIFOUCHUS ) Ha JIMHUAX MMOPTOB MUKpoKkoHTposutiepa (PG.8 — PG.15),
Ha rutaTte MakeTHO-0OTII0YHON MPEIyCMOTPEeHO moakioueHue (pazbem XS6) rpaduue-
ckoro LCD gucrines MT-12864J, a Takxke Apyrux auciuieeB Ha ocHoBe kKoHTposutepa KS0108.
Taxxe umeercs pazbeM XP4 111 ynipaBieHuUs 3JI€KTPOIPUBOIOM (BBIBEJEHBI 3 Maphl Ka-
Hajo [IINM).

JUis nByHampaBJIeHHOIO oOOMeHa HH(pOpMalHMell yCcTaHOBJIEHBI JpailBEpbl U pazbeMbl

<
H
<
& COM1, COM2, CAN.
E o
é Jns mporpaMMHpOBaHUs M OTJIAJAKKA NPOrpaMM Ha IUIaTe€ pacnoiiokeH 20-Th BBIBOJHOU

pazeeM XP1 nanga noaxmtodyeHus anmapatHoro otiaaaunka JEM-NT32 no wuHTepdeiicy
- JTAG/SWD.
O
>
;{ [Tnata maketHo-oTHagouHas MIC K1921BKO1T nmo3BossieT ocyiiecTBIsITh OLIEHKY pabo-
é ThI IPUKJIAHBIX IPOTPAMM B PEXKUME PEAIbHOIO BPEMEHHU, KPOME TOTr0, cama IjiaTa MOXET UC-
- MOJIb30BAThCS B KAYECTBE KOHTPOJUIEPA KOHKPETHOM YIPABIAIOIIECH CUCTEMBI.
”
e}
=
2 3 CocTaB MaKeTHO-0TJIaJ0YHOM MJIATHI
A

B cocrtaB ycTpoiicTBa BXOJST CIAEAYIOUIAE SJIEMEHTHI:
s - OCHOBHasl IU1aTa ¢ pa3beMaMH MOPTOB BBOIA-BbIBOJIA U MAKETHBIM TOJIEM;
<
=
= - IaTa MoayJisi ¢ Mukpokontposepom K1921BKO1T;
=
=
S - nara BHemmHero O3V u 113V
- UICTOYHUK MUTaHUSI.
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ITonn. n nata

WuB. Ne my0o.

[o

Bsam. UnB.

ITonn. n nara

HMuB. Ne mopn.

OOmmii BUT OCHOBHOM TUTAaThI TPUBENICH HA PHUCYHKE 1.
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Ha maTe ¢ MEUKpOKOHTPOJIEPOM TIO MEepUMETpy pacmoiiokeHsl moptel GP1O koHTpOII-

nepa (BHyTpeHHHI psa BbIBOMOB moakiroueH K GND, a HapyXHBIH — COOTBETCTBYET MOPTY

GPIO, nepBas anprepHaTUBHAS (YHKIUS KOTOPOrO yKa3aHa HAa OCHOBHOMH IJIaTe BOKPYT pa3b-

C€Ma IIOJKIIIOYCHUS I1J1aThI KOHTpOHHCpa).

4 YeTpoiicTBO M IPUHIMI e CTBUS

ITuranue MaKCTHO-OTHaHOqHOﬁ IJ1aTbl OCYMECCTBIIACTCA OT HCTOYHUKA ITOCTOSIHHOTO TO-

ka HanpspkeHueM (9+0.3) B, nmocraBnsiemoro B komiuiekTe. Ha3zHaueHUe MHIMKATOPOB MUTAHHSI

(cBeTOAMOI0B) IpUBEEHO B Tabnuiie 1.

Tabnu oma 1 - CDYHKI_II/IOHaJ'IBHOG Ha3HAYCHUC WHAUKATOPOB ITUTAHHA

O06o3HaueHue CBETO U~ O6o3HaueHne OyHKIIMOHATBHOE
0J1a Ha CXEME DJICKTPH- CBETOAMOIa Ha Ha3HaUYeHHE
yeckoi (pucyHok A.1) miare
(pucyHok A.2)
VH1 PG8 Wupaukarus coctosinus BeiBoja PG8
VH2 PG9 MNuanukanusa cocroguus seisona PG9
VH3 PG10 Wupukarnus cocrosiuus Beioga PG10
VH4 PG11 WNunukanmsa cocrosguus BeiBoma PG11
VH5 PG12 WNunukanmsa cocrosguus BeiBoga PG12
VHG6 PG13 Wupukarnus coctosiuus Beioga PG13
§ VH7 PG14 WNunukanusa cocroguus seisona PG14
= VH8 PG15 Wupukarnus cocrosiuus Beioga PG15
5 VH9 +5B Nuanukanusa +5B
= VH10 +3.3B WNupukanus +3,3B
VH11 +1.8B Nuanukanusa +1,8B
8 Tabnuna 2 — HazHaueHue nepekirovaresieil OCHOBHOM TJIaThI
=
2 O6o3HaueHUE OO6o3HaucHue OyHKIHOHATBHOE CocrosiHue nepe-
g MIEPEMBIYKHN Ha | MEPEMBIYKH Ha Ha3HAYCHHE MBIYEK IO «yMOJI-
= cXeMe dJIeK- IiaTe epeMbIYeK YaHuio» (TIpHU To-
o TPUUECKON (pucyHok A.8, CTaBKE yCTpOM-
= (pucynok A.1) A.2) CTBa)
= SA1A SAl IMoaxmouenne UC suemmeit Flash
z SA1B namsTu ¢ uarepdericom 12C
A SA2 SA2 Otkmtouenue Oydeproit UMC
(DD2), noakmo4eHHOMN Ha BBIBO-
- el PWM
5 SA3 SA3 Otxmouenue 6ypepnoit UMC
= (DD3), noakI104eHHO# Ha BBIBO-
E{ ne1 QEP
=
5
=
2 Jluct
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OxoHuaHue TaOIULBI 2

SA4A SA4 [ToakmroueHrne NHIUKATOPOB (CBe-
SA4B TOAMOI0B) K BeiBogaM PG8-PG15
SA4C
SA4D
SAAE
SA4F
SA4G
SA4H
SA5 SA5 [TepexmtoueHue pexxrma MoJICBET-
ku LCD nucnnes
SA6 SA6 Br10op HamnpskeHUs MUTaHUS
LCD nucmues +3,3B unu +5,0B
SA7 SA7 OTKIIFOUYECHHE TPHUEMO-
nepegarurika UART3 (DD8)

Tao6nuna 3 — HasnaueHne KHOIIOK OCHOBHOM ILIATHI

O6o3nauenue | O6o03HaUEHUE OyHKIMOHAIBHOE
MIEPEMBIYKH Ha | TEPEMBIYKH HA Ha3HAYCHHE
CXEMe JJIeK- mjare nepeMbIueK
TPUYECKOMN (pucynox A.8,
(pucynok A.1) A.2)
SB1 SB1 COpoc MHUKPOKOHTpOJLIIEpa
SB2 SB2 PaspeiB nenu PWM_TZ1
SB3 SB3 PazpeiB e PWM_TZ0
g SB4 SB4 Copoc mpuemo-niepeaaranka MII(Ethernet)
= SB5 SB5 BxmroueHnne nuTaHus IIaThl
5
= Tabnuma 4 — HazHaueHne pa3beMOB OCHOBHOM IIJIAThI
O6o3HaueHue Ha O6o3HaueHue Ha @OyHKIMOHAIBHOE
5 CXEMe DIIeKTpUYe- riare Ha3HAYCHHE
R CKOM (PHCYHOK (prcyHOK A.2) pazbema
2 Al)
E XP1 XP1 Paszwem moakmodyenus otnamauuka JTAG/SWD
(20-Tu BBIBOJIHOIT)
= XP2 XP2 [Tepexrouenue pexxuma USB OTG
2 XP3 XP3 PasweMm noaxitrouenust k BeisogaMm 1HIMM koH-
i tposuiepa (nocie 0ydeproit UMC DD2)
S XP4 XP4 Pazpem nmonkitoueHus K BbIBOJIAM KBaJAPAaTypPHO-
il ro nekojepa (mocne 6ydepuoit UMC DD3)
XP5 XP5 BeiBog ynpasienus sipkoctsio LCD mucmnest
o (ucnonp3yeTcs npu nepeximoueHnu SA2 B no-
g JI0’KeHHE 3)
: XP6, XP7, XP6, XP7, Pa3bembl MOAKITIOUEHHUS IIIaThl MUKPOKOHTPOJI-
E XP8,XP9 XP8,XP9 jepa
XP10 XP10 Pazvem DSB9 unrepdeiica CAN
XP11 XP11 Pazvem DSB9 nntepdeiica UART2
= XP12 XP12 Pazvem DSB9 unrepdeiica UART3
g
2 Jluct
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Oxonuanue Tadaunel 4

XP13, XP14, XP13, XP14, GND
XP15, XP16 XP15, XP16
XP17 XP17 Pa3zpem noakatoueHus NTUTaHUS IJ1aThl KOHTPOJI-
Jiepa K JIMHHUSAM IIUTaHUS Ha OCHOBHOM IIaTe
XS1 XS1 Pazsem USB micro AB
XS6 XS6 Pa3zpem nonkmrouennst LCD nucrres
XS7 XS7 [TonkiroyeHnue 1UIaTHI BHENIHEN TaMATH
XS8 XS8 (O3VY/I13Y) x nepBoii anbTepHATUBHON (QYHKINU
IIOPTOB MHUKPOKOHTPOJLIEpA
XS9 XS9 Pasbem RJ-45 Ethernet
X510 X510 Pa3bneMbl MOAKIIFOYEHNS BHEITHETO ITUTAHMS I1J1a-
XS11 XS11 o
XS12 XS12 ThI MAKETHO-OTJIA0YHOM
XS13 XS13 Paszwem Gatapeitnoro nuranust RTC

Tabnuua 5 — HaznaueHnue BBIBOJIOB OTJIAIOYHOTO pazbeMa XP1 OCHOBHOM IJIaThl

Howmep OyHKIIMOHANBHOE Ha3Ha- | BeiBoa MUKpoKOHTposuiepa | BeiBox
BBIBOJIA YeHHE BBIBOJIA pa3beMa GPIO
1 VCC +3.3B -
3 TRST JTAG_TRST PE.1
5 TDI JTAG_TDI PB.0
7 TMS JTAG_TMS PB.1
9 TCK JTAG _TCK PB.2
o 11 RTCK - -
§ 13 TDO JTAG _TDO PE.10
= 15 NRESET NRESET -
E{ [Ipumevanue: BoIBOABI 2, 17,19 HE MOAKIIOYEHBI
= Brisonst 4,6,8,10,12, 14,16,18,20 — moakrouensl Kk GND
§ Tabnuma 6 — HaznaueHnue BbIBOJIOB pazbema XP3 OCHOBHOM TIaThI
g Howmep BbI- O yHKIIMOHAIBHOE BriBo1 MUKPOKOHTpOJLIIEPA BriBog
e BOJA Ha3HavYeHHe BLIBOIA GPIO
~ pa3bpema
- 1 PWM1 PWM_A0 PG.2
< 2,4,6,8,10, GND -
= 12,14,16,18,
= 20,25,26
A 3 PWM?2 PWM_ BO PF.0
5 PWM3 PWM_ Al PG.3
7 PWM4 PWM B1 PF.2
£ 9 PWMS5 PWM_A2 PG.4
= 11 PWMG6 PWM B2 PF.4
g; 13 PWM_BRAKE PG.5 PG.5
= 15 INV_ENABLE PG.6 PG.6
17 INV_FAULT Ynpasneane kHonkoi SB3 -
_ 19 TEMP_FAULT VYnpasneHue kHonkoi SB2 -
E{ 21,22,23,24 VCC +3.3B -
E Jluct
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Tabnuua 7 —Ha3naueHue BbIBOJIOB pazbema XP4 OCHOBHOI IIAThI

Howmep DyYHKIIMOHATILHOE BriBo1 MUKPOKOHTpOJIIIEPA BriBog
BBEIBOJA Ha3Ha4YeHHE BLIBOJA GPIO
pazbema
1,2,11,12 VCC +5B -
3 QEPA SH_QEPA PG.10
4 QEPB SH_QEPB PG.11
5 QEPI SH_QEPI PG.12
6,7,8,9,10 GND GND -
13 CAP1 SH CAP1 PE.4
14 CAP2 SH_CAP2 PE.5
15 CAP3 SH CAP3 PE.6
16 Koprmyc GND -
o]
8
=4
=
=}
3
=
¥
&
%
g
=
g
=
2
e
o]
g
=
=
=]
5
=
o
s
=
2 JIuct
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ITonn. n nata

WHB. Ne my6m.

Bsam. MnB. Ne

ITonn. n nara

HMuB. Ne mopn.

Tabnuma 8 — Ha3nauenue BBIBOJOB pa3zbema XPO(MOAKIIOYEHWE TUIATHI MHKPO-
KOHTpOJLJIepa) OCHOBHOM IJIaThI

Homep | OGo3nauenune Ha | Ob6o3Hauenne Ha | BeiBog | Homep BbI-
BBIBOJIA | ILIATE cxeMme GPIO Boxa MK
1 MEM_ADDO MEM_ADDO PA.8 33
3 MEM_ADD1 MEM_ADD1 PA.9 34
5 MEM_ADD2 MEM_ADD2 PA.10 38
7 MEM_ADD3 MEM_ADD3 PA.11 39
9 MEM_ADD4 MEM_ADD4 PA.12 40
11 MEM_ADD5 MEM_ADD5 PA.13 41
13 MEM_ADDG6 MEM_ADDG6 PA.14 42
15 MEM_ADD7 MEM_ADD7 PA.15 43
17 MEM_ADDS8 MEM_ADDS8 PB.4 57
19 MEM_ADD9 MEM_ADD9 PB.5 58
21 MEM_ADD10 MEM_ADD10 PB.6 59
23 MEM_ADD11 MEM_ADD11 PB.7 60
25 MEM_ADD12 MEM_ADD12 PB.8 64
27 MEM_ADD13 MEM_ADD13 PB.9 65
29 MEM_ADD14 MEM_ADD14 PB.10 66
31 MEM_ADD15 MEM_ADD15 PB.11 67
33 MEM_ADD16 MEM_ADD16 PB.12 68
35 MEM_ADD17 MEM_ADD17 PB.13 69
37 MEM_ADD18 MEM_ADD18 PB.14 70
39 MEM_DATO MEM_DATO PB.15 71
41 MEM_DAT1 MEM_DAT1 PC.6 98
43 MEM_DAT?2 MEM_DAT?2 PC.7 99
45 MEM_DAT3 MEM_DAT3 PC.8 103
47 MEM_DAT4 MEM_DAT4 PC.9 104
49 MEM_DAT5 MEM_DAT5 PC.10 105
51 MEM_DAT6 MEM_DAT6 PC.11 106
53 MEM_DAT7 MEM_DAT7 PC.12 107
55 MEM_DATS MEM_DATS PC.13 108
57 MEM_DAT9 MEM_DAT9 PC.14 109
59 MEM_DATI10 MEM_DAT10 PC.15 110
61 MEM_DAT11 MEM_DAT11 PD.12 127
63 MEM_DAT12 MEM_DAT12 PD.13 126
65 MEM_DAT13 MEM_DAT13 PD.14 125
67 MEM_DAT14 MEM_DAT14 PD.15 124
69 MEM_DAT15 MEM_DAT15 PE.12 145
71 SRAM_WE SRAM_WE PE.13 146
73 SRAM CE SRAM CE PE.14 147
75 SRAM_OE SRAM_OE PE.15 148
[Tpumeuanue: Bce YyeTHBIC BBIBOJIBI pa3beMa (BHYTPEHHSSI YacTh psja) Mo-
kiaroueHsl kK GND

Hzwm.
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ITonn. n nata

WHB. Ne my6m.

Bsam. MnB. Ne

ITonn. n nara

HMuB. Ne mopn.

Tab6numa 9 — Ha3znauenue BbIBOIOB pazbema XP7(TOIKITIOUEHUE TUTATHI MUKPOKOHTPOJLIEPA)
OCHOBHOM IJIATHI

Homep | OGo3naueHue Ha O06o3HaueHue Ha BriBon | Homep BbI-
BbIBOJIa | cxeme (pucyHok Al) | miare (pucyHok A2) | GPIO Boga MK
1 UART_CTS3 UART_CTS3 PH.3 18
3 UART_RI3 UART_RI3 PH.6 21
5 UART_TXD3 UART_TXD3 PF.12 164
7 UART_DTR3 UART_DTR3 PH.7 22
9 UART_RTS3 UART_RTS3 PG.9 197
11 HO HO PH.O0 12
13 XO RTC XO RTC - 5
15 XI_RTC XI_RTC - 4
17 NRESET NRESET - 9
19 CPE CPE - 11
21 EXRSTN EXRSTN - 10
23 PWM_B7 PWM_B7 PH.1 13
25 CLK_USB CLK_USB PA.O 23
27 SSP_RXO0 SSP_RXO0 PA.7 32
29 SSP_TXO0 SSP_TXO0 PA.1 24
31 SSP_CLKO SSP_CLKO PA.6 31
33 USB_DRVVBUS USB_DRVVBUS PE.7 137
35 USB DAT N USB_ DM - 48
37 USB_DAT_P USB_DP - 49
39 USB_ID_O USB_ID_O - 50
41 JTAG_TRST JTAG_TRST PE.1 131
43 JTAG_TDI JTAG_TDI PB.0 53
45 JTAG_TMS JTAG_TMS PB.1 54
47 JTAG_TCK JTAG_TCK PB.2 55
49 JTAG_TDO JTAG_TDO PE.10 | 143
51 FLASH_OE FLASH_OE PE.15 | 148
53 MEM_CEnl MEM_CEnl PF.7 156
55 PWM_TZ2 EPWM TZ2 PA.2 25
57 UART_TXD1 UART_TXD1 PA.3 26
59 UART_RXD1 UART_RXD1 PA.4 29
61 SSP_FSS0 SSP_FSS0 PA.5 30
[Ipumeuanue: Bce yeTHBIC BBIBOJIBI pa3beMa (BHYTPEHHSS YacTh psa) MoAd-
kiroueHsl K GND

Hzwm. Jlucr

N noxymenra | ITonmuch

Jlara

K®J1J1.441461.010PD

JIuct

14

@®opma 2a T'OCT 2.104-68

Konuposan

®opmar A4




ITonn. n nata

WHB. Ne my6m.

[o

Bsam. UnB.

ITonn. n nara

HMuB. Ne mopn.

Ta6numa 10 — HaznaueHnue BBIBOIOB pazbema XP8(TOaKIIIOUEHUE TUTATHI MUKPOKOHTPOJLIEPA)
OCHOBHOM TJIaThI

Homep | O6o3HaueHue Ha O6o3Hauenue Ha mate | BeiBog | Homep BeIBOnA
BBIBOZa | cxeme (pucyHok Al) | (pucyHok A2) GPIO MK

1 MEM_UBn MEM_UBn PF.9 158

3 MEM_LBn MEM_LBn PF.8 157

+1.8 B CPU +1.8 B CPU - 17, 37,63, 102,
5 121, 140, 159, 198
+3.3 B CPU +3.3 B CPU - 15, 35, 61, 100,

7 123, 142, 161, 200

9 +1.8 B USB +1.8 B USB - 51

11 +3.3 B USB +3.3 B USB - 46

13 +5 B USB* +5 B USB* - 45

15 +1.8 BADC1 A* +1.8 B ADCI A* - 72,79,84,91

17 +3.3 B CMP +3.3 B CMP - 27

19 | +3.3BBAT MES +3.3 BBAT MES - 6

21 +3.3 B POR +3.3 B POR - 8

23 +1.8 B PLL +1.8 B PLL - 1,3

25 +3.3 B* +3.3 B* - 777

27 +1.8 B ADCO A* +1.8 B ADCO A* - 170,177,182,189

29 MII_CRS MII_CRS PD.O 111

31 MII_COL MIlI_COL PD.1 112

33 MII_TXD3 MII_TXD3 PC.3 95

35 MII_TXD2 MII_TXD2 PC.2 94

37 MII_TXD1 MII_TXD1 PC.1 93

39 MII_TXDO MII_TXDO PC.0 92

41 MIl_ TXEN MII_TXEN PC.4 96

43 MII_TXCLK MII_TXCLK PB.3 56

45 MII_TXER MIl_TXER PC.5 97

47 MIlI_ RXER MIl_RXER PD.10 129

49 MIlI_RXCLK MIl_RXCLK PD.4 115

51 MIl_ RXDV MIl RXDV PD.9 120

53 MIl_RXDO MIl_RXDO PD.5 116

55 MIl_RXD1 MIl_RXD1 PD.6 117

57 MIl_RXD2 MIl_RXD2 PD.7 118

59 MIl_ RXD3 MIl_ RXD3 PD.8 119

61 MIl_ MDC MIl_MDC PD.2 113

63 MIl_MDIO MIl_MDIO PD.3 114

65 UART_RXDO UART RXDO PE.O 130

67 UART TXDO UART _TXDO PD.11 128

69 12C_SCLO SCLO PF.5 154

71 12C_SDAO SDAO PG.0 168

73 CMP_OUT1 CMP_OUT1 PF.1 150

75 CMP_OUT?2 CMP_OUT?2 PE.11 144

77 | QEP_XIO QEP_XI0 PE.6 136

79 | QEP BO QEP_BO PE.5 135

81 | QEP_AO QEP_AO PE.4 134

83 PWM TZ1 PWM TZ1 PE.9 139

85 PWM TZ0 PWM_TZ0 PE.8 138

87 PWMB3 PWMB3 PF.3 152

89 PWMB2 PWMB?2 PF.4 153
[lpumeuaHue: Bce YeTHBIE BBIBOJBI pazbeMa (BHYTPEHHSIS 4acTh psia) noakmodeHsl K GND
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ITonn. n nata

WHB. Ne my6m.

Bsam. MnB. Ne

ITonn. n nara

HMuB. Ne mopn.

Tab6nuna 11 — HaznaueHnue BbIBOJIOB pazbema XPI(MOAKIIOUEHUE IIAThl MUKPOKOHTPOJLIEPA)
OCHOBHOM IJIATHI

Homep | OGo3nauenue Ha pu- | OO03HaUeHHE Ha BriBog | Homep BHI-
BbIBOJIa | cyHKe (pucyHOK Al) | muate (pucynok A2) | GPIO Boga MK
1| PWM B1 PWM_B1 PF.2 151
3 | PWM_B0 PWM_B0 PF.0 149
5 | ADCO ADCO - 172
7| ADC1 ADC1 - 173
9 | ADC2 ADC2 - 174
11 | ADC3 ADC3 - 175
13 | ADC4 ADC4 - 178
15 | ADC5 ADC5 - 179
17 | ADC6 ADCG6 - 180
19 | ADC7 ADC7 - 181
21 | ADC8 ADCS8 - 184
23 | ADC9 ADC9 - 185
25 | ADC10 ADC10 - 186
27 | ADC11 ADC11 - 187
29 | UART_RXD?2 UART_RXD2 PF.11 163
31 | UART _TXD2 UART_TXD2 PF.10 162
33 | CAN_RXDO CAN_RXDO PE.2 132
35 | CAN_TXDO0 CAN_TXDO PG.7 195
37 | CAN_TXD1 CAN_TXD1 PF.14 166
39 | CAN_RXD1 CAN_RXD1 PF.15 167
41 | MIl_PHYADO Gl PG.1 169
43 | G15 G15 PG.15 | 206
45 | QEPXII QEPXII PG.12 | 203
47 | QEPB1 QEPB1 PG.11 | 202
49 | QEPA1L QEPAl PG.10 | 201
51 | PWM_A4 PWM_A4 PG.6 194
53 | PWM_A3 PWM_A3 PG.5 193
55 | PWM_A2 PWM_A2 PG.4 192
57 | PWM_A1l PWM_Al PG.3 191
59 | PWM_AO PWM_A0 PG.2 190
61 | G13 G13 PG.13 | 204
63 | G14 G14 PG.14 | 205
65 | TIMER IN1 TIMER_IN1 PG.8 196
67 | SYSCLK SYSCLK PH.0 12
69 - - - -
71 | UART_DCD3 UART_DCD3 PH.4 19
73 | UART_RXD3 UART_RXD3 PF.13 165
75 | UART_DSR3 UART_DSR3 PH.5 20
[Tpumedanue: Bce YeTHBIC BHIBOJIBI pa3beMa (BHYTPEHHSISI YacTh Psijia) MOJI-
kiroueHsl K GND

Hzwm.

Jlucr

N noxymenra | ITonmuch

Jlara
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ITonn. n nata

WHB. Ne my6m.

Bsam. MnB. Ne

ITonn. n nara

Tab6numa 12 — Haznauenue BeiBO10B pazbema XP10 (CAN) OCHOBHOM IIaThI

Howmep OYHKIIMOHATBHOE
BbIBOa Ha3dHaA4YCHUEC BHIBOJA
pa3zpema

CANL1
GND
CANL?2
GND
GND
CANH1
CANH?2
GND
Kopnyc

QOO NOOOIR|WIN|F-

Tab6numa 13 — Ha3znauenue BoiBoJ0B pazbeMa XP11 (UART2) OCHOBHOM IJ1aThI

Howmep QO YHKIIMOHAIBHOE BeiBog
BEIBOJIA Ha3HaYEeHUE BHIBOJA GPIO
pazbema
UART_DCD2 -
UART_RxD2 PF.11
UART_TxD2 PF.10
UART_DTR2 -
GND -
UART_DSR?2 -
UART_RTS2 -
UART_CTS2 -
UART_RI2 -
Kopniyc -

QO ONOO|OTDR|IWIN -

Tab6numa 14 — Ha3nauenue BeiBOJOB pazbeMa XP12 (UART3) OCHOBHOM IIJIaThI

HMuB. Ne mopn.

Howmep OYHKIINOHAIBHOE BeiBog
BBIBOJIA Ha3HauYE€HUE BEIBOJA GPIO
pa3beMa
1 UART DCD3 PH.4
2 UART_RxD3 PF.13
3 UART_TxD3 PF.12
4 UART _DTR3 PH.7
5 GND -
6 UART_DSR3 PH.5
7 UART_RTS3 PG.9
8 UART_CTS3 PH.3
9 UART_RI3 PH.6
0 Kopnyc -
Jluct
K®J1J1.441461.010PD 17
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Ta6numa 15 — Ha3nauenue BoIBOIOB pazbeMa XP17 OCHOBHOM IJIaThI

Howmep OYHKIIMOHATBHOE Homep | ®yHKuMOHANIBbHOE Ha3HAUE-
BbIBOa Ha3HA4YCHUC (HI/ITaHI/Ie BbIBOA HHUC (BXOI[ IIUTaHUA 11J1aThl
Ha OCHOBHO 1J1aTe) MUKPOKOHTPOJLIEPA)

1 +1,8B 2 +1,8B CPU

3 +3.3B 4 +3,3B CPU

5 +1,8B 6 +1,8B USB

7 +3.3B 8 +3,3B USB

9 +5B USB 10 +5B USB*

11 +1,8B ADC1_A 12 +1,8B ADC1_A*

13 +3.3B 14 +3,3B CMP

15 +3,3B BAT 16 +3,3B BAT_MES

17 +3.3B 18 +3,3B POR

19 +1,8B 20 +1,8B PLL

21 +3.3B 22 +3,3B*

23 +1,8B ADCO_A 24 +1,8B ADCO_A*
Ilpumeuanue: Ha pa3beMe YCTAaHOBJICHBI IEPEMBIUKH, TIOTIAPHO COCTUHSIOIINE
HEUYeTHbIC U YeTHbIC BbIBOABI (1-2,3-4 u T.11.). J{1s u3MepeHus: TOKa MPOTEKar0-
LIET0 110 OJJHOM U3 JIMHUM MUTaHUS JOCTATOYHO CHATH IEPEMBIUKY U B Pa3PbIB
1[ENU MOJKIIOYUTh U3MEPUTENBHBIN PUOOP

Tab6numa 16 — Haznauenue BriBOJIOB pazbema XS1 (USB micro_AB) 0CHOBHOM IIJIaThI

Howmep OYHKIIMOHAIBHOE Ha3HAa- BriBo1 MUKPOKOHTpOJLIIEPA
BBIBOJIA YEHHUE BBIBOJIA pa3beMa
s 1 VCC +5B
& 2 DATA- USB DM
g 3 DATA+ USB_DP
§ 4 ID USB_ID (uepe3 nepemsiuxy XP2)
5 GND GND
6 Kopmyc GND
£
;.[ Tabnuua 17 — Ha3znauenue BoIBOJIOB pazbema XS6 (LCD aucruieiit) OCHOBHOM TIIaThl
E Howmep D yHKIUOHAIBHOE BbIBOJ MUKPOKOHTpOJLIEpA BeiBog
BBIBOZIA Ha3HAYEHNE BBEIBOIA GPIO
2! pazbema
e 1 VCC +3.3B wm +5B (BBIOOD - TIEpe- -
~ xmouaresieM SA3)
z 2 GND GND -
A 3 V0 IMoxxirouen k Vee gepe3 R38 -
4 DBO0 PWM_B0 PF.0
s 5 DB1 CMP_OUT1 PF.1
& 6 DB2 PWM_B1 PF.2
g 7 DB3 PWM B3 PF.3
:é[ 8 DB4 PWM_B2 PF.4
9 DB5 UART_TXD3 PF.12
10 DB6 UART_RXD3 PF.13
= 11 DB7 SSP_FSSO PA.5
g
2 Jluct
2 K®J1J1.441461.010PD
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Oxonuanue Tadaunsr 17

12 El PWM_TZ2 PA.2
13 E2 UART TXD1 PA.3
14 RES UART_RXD1 PA.4
15 RW CMP_OUT2 PE.11
16 A0 HO PH.0
17 E PWM_B7 PH.1
18 Vee IMoaxmrouen k VO uepe3 R38 -
19 LEDA VCC -
20 LEDK GND wunu XP5 ( Be16OD OCYy- -

IOECTBIIACTCA IICPEKITIOYATEIIEM
SA2)

Tab6numa 18 — HasnaueHnue BbIBOIOB pazbemMa XS7 (HOAKIIOUECHHE BHEITHEN MaMsATH) OCHOBHOU

I1J1aThI

Howmep OYHKIIMOHATBHOE BriBoa mukpokonTposuiepa | BeiBog
BBIBOJIA HA3HAYCHHE BBIBOJIA GPIO
pazbema
1 Al5 MEM_ADD15 PB.11
2 Al4 MEM_ADD14 PB.10
3 Al3 MEM_ADD13 PB.9
4 Al2 MEM_ADD12 PB.8
5 All MEM_ADD11 PB.7
6 Al10 MEM_ADD10 PB.6
7 A9 MEM_ADD9 PB.5
= 8 A8 MEM_ADDS8 PB.4
‘;“r 9 RAM_Ubn MEM_UBn PF.9
B 10 RAM_ Lbn MEM_LBn PF.8
é 11 WE/RAM_Wen SRAM_WE PE.13
12 RAM_QOenl SRAM_OE PE.15
13 RAM_Cenl MEM_CEnl PF.7
& 14 - -
= 15 - -
Z 16 Al8 MEM_ADD18 PB.14
é“ 17 Al7 MEM_ADD17 PB.13
18 A7 MEM_ADD7 PA.15
g 19 Ab MEM_ADDG6 PA.14
e 20 A5 MEM_ADD5 PA.13
~ 21 A4 MEM_ADD4 PA.12
§ 22 A3 MEM_ADD3 PA.11
A 23 A2 MEM_ADD?2 PA.10
24 Al MEM_ADD1 PA.9
<
s
=
=
=
5
=
=
S
=
2 Jluct
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ITonn. n nata

WHB. Ne my6m.

Bsam. MnB. Ne

ITonn. n nara

HMuB. Ne mopn.

Ta6numa 19 — HazHaueHue BBIBOJIOB pa3zbema XS8 (MOIKIIOUCHHE BHEIIHEH MaMsITH) OC-

HOBHOM IJIATHI

Howmep DyYHKIIMOHATILHOE BriBon MukpokoHTposiepa | BeiBona
BBIBOJIA Ha3HAUYE€HUE BLIBOJA GPIO
pa3zbema

1 Al6 MEM_ADD15 PB.12
2 - - -
3 GND GND -
4 DQ15 MEM_DAT15 PE.12
5 DQ7 MEM_DATY7 PC.12
6 DQ14 MEM_DAT14 PD.15
7 DQ6 MEM_DAT6 PC.11
8 DQ13 MEM_DAT13 PD.14
9 DQ5 MEM_DAT5 PC.10
10 DQ12 MEM_DAT12 PD.13
11 DQ4 MEM_DAT4 PC.9
12 Vdd +3.3B -
13 DQ11 MEM_DAT11 PD.12
14 DQ3 MEM_DAT3 PC.8
15 DQ10 MEM_ DAT10 PC.15
16 DQ2 MEM_DAT?2 PC.7
17 DQ9 MEM_DAT9 PC.14
18 DQ1 MEM_DATI1 PC.6
19 DQ8 MEM_DATS PC.13
20 DQO MEM_DATO PB.15
21 OE/RAM_0Oe0 SRAM_CE PE.14
22 GND GND -
23 CE/RAM_Cen0 SRAM_CE PF.6
24 A0 MEM_ADDO PA.8

Tab6numa 20 — Haznauenue BeIBOJOB pazbeMa XS9 (RJ45 Ethernet) ocHOBHOM IJIaThI

Howmep O YHKIINOHAIBHOE
BBIBOJIA Ha3Ha4Y€HME BBIBOJIA
pazbema

1 TX+

2 TX-

3 RX+

4 -

5 -

6 RX-

7 -

8 -

9 Kopmyc

Pazpembl pacmmpeHus Mo3BOISIOT NOAKIIOYUTE MAKEThl IPUJIOKEHUNA K OCHOBHOM ILj1a-

TC, a TAKXKC IIOJAKIIOYAaTh MOAYJIN IMaMATH APYTOTro obonema. B mocraBiageMoe HU3CJIUE MOTYT

BHOCHUTLECA HC3HAUUTCIIbHBIC USMCHCHHSA, HC BJIUAIONIMEC HA KAYCCTBO ITPOAYKIIHUH.

Hzwm. Jlucr

N noxymenra | ITonmucs | [ara
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Tab6numa 21 — HasraueHue nepexirrogaTesieil miaThl MUKPOKOHTPOJUIEpA

O06o3HaueHne O0o3HaueHne OYHKITMOHATBHOE
Ha CXeMe JJIeK- Ha TUIaTe Ha3HAuYCHUE
TPUIECKOMN (pucyHoK A.4) MepeMbIUEK
(pucyHok A.3)
SA? SA? Br100p McTOYHMKA BHEIIHEH TAKTOBOM YaCTOTHI (KBapII

12MI' mnu BHemHuE curuan ¢ XP3)

Tab6numa 22 — Ha3naueHnue pa3peMOB IIAThl MUKPOKOHTPOJIIEPA

O06o3Hauenue O0o3HaueHue OyHKIIMOHATBHOE
Ha CXEeMe€ dJIeK- Ha I1aTe Ha3HAuYCHUE
TPUIECKOMN (pucyHoK A.4) pazbema
(pucyHok A.3)
XP2 XP2 Br16op ncrounnka cucreMHoi yactorel MK (BHeTHUM
curnai win BHyTpenHui RC reneparop), BeiBoj CPE
XP3 XP3 Pa3bem nmoaxitoueHus: BHEIIHEN 4acTOThl TaKTUPOBa-
HUS MUKPOKOHTpPOJUIEpa
XP4 XP4 AKTHBaNys BX0Ja B PEKUM aBapUUHOIO CTUPAHUS

BHyTpeHHei Flash

Hasnauenue BbIBOOB pazbemMoB XS1,XS2, XS3,XS4 mratel MUKPOKOHTpOJIIEpa COBIIA-

naet ¢ pazpbemamu XP6, XP7, XP8, XP9 ocHOBHOI 11aThl, TAK)K€ Ha3HAUYCHUE BHIBOJIOB Pa3h-

emoB XP5,XP6 miatel MUKpOKOHTpOJIIEpa — ¢ pazbemamu XP8, XP9 ocHOBHOM IIJIaTHI.

<
g
=4
=
=
= Hasnauenue BeiBogoB pasbema XP1, XP2 mmarsl BHemHero O3VY/II3Y cooTBeTcTBYET
=

pazbemam XS7, XS8 0oCHOBHOM IJIaTHI.
= [lepexntouarens SA1 mnatel BHemHero O3Y/II3Y otkitouyaer nutanue O3Y Ha Bpems
O
> .
g nporpammupoBanus Flash namstu B konoake nporpammaropa, Hapumep ChipProg-48.
o
=]
=
o
el
~
=
3
m
<
g
=
=
E
=
o
=
=
=
o
=
2 Jluct
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Tab6numa 23 — Ha3nauenue BbIBOJIOB pazbemMa XP7 TuraTbl MUKPOKOHTPOJLIEPA

Homep | OGo3naueHue Ha BriBon | Homep BbIBOZIA
BBIBOJIA | CXEME GPIO MK
1 MEM_UBn PF.9 158
2 MEM_LBn PF.8 157
3 ADC6_N - 74
5 ADC6 P - 75
6 ADC7_N - 76
7 ADC7_P - 77
8 ADC8 N - 80
9 ADC8 P - 81
10 ADC9 N - 82
11 ADC9 P - 83
12 ADC10 N - 86
13 ADC10 P - 87
14 ADC11 N - 88
16 ADC11 P - 89
19 MIl_CRS PD.0 111
21 MIl_COL PD.1 112
23 MII_TXD3 PC.3 95
25 MII_TXD2 PC.2 94
27 MIl_TXD1 PC.1 93
29 MII_TXDO PC.0 92
31 MIl_TXEN PC.4 96
33 MIl_TXCLK PB.3 56
35 MIl_TXER PC.5 97
g 37 | MII_RXER PD.10 | 129
= 39 MIl_ RXCLK PD.4 115
g; 41 | MIl_RXDV PD.9 120
= 43 MIl_RXDO PD.5 116
45 MIl_RXD1 PD.6 117
) 47 MII_RXD2 PD.7 118
§ 49 MIl_RXD3 PD.8 119
- 51 MIl_MDC PD.2 113
i 53 MIl_MDIO PD.3 114
= 55 | UART_RXDO PE.O 130
57 UART_TXDO PD.11 | 128
= 59 | 12C_SCLO PF.5 154
g 61 | 12C_SDAO PG.0 168
S 63 CMP_OUT1 PF.1 150
2 65 | CMP_OUT2 PE.11 | 144
67 | QEP_XIO PE.6 136
69 QEP_BO PE.5 135
£ 71 QEP_AO PE.4 134
= 73 PWM_TZ1 PE.9 139
5 75 PWM_TZ0 PE.8 138
= 77 | PWMB3 PF.3 152
79 PWMB2 PF.4 153
IIpumeuanue: BeIBOABI pazbema 4,15,17 u yetnsle ¢ 18 o 70
E[ - moxkitoueHbl kK GND
E Jluct
2 K®J1J1.441461.010PD
= Nsm. JIuct N noxymenra | ITonmucs | [ara 22
@®opma 2a T'OCT 2.104-68 Konuposan ®opmar A4




ITonn. n nata

WHB. Ne my6m.

Bsam. MnB. Ne

ITonn. n nara

HMuB. Ne mopn.

Tab6numa 24 — HasnaueHnue BBIBOJIOB pazbemMa XP8 miaTel MUKPOKOHTpPOJIEpA

Homep | OGo3naueHue Ha BriBox | Homep BeiBoga MK
BBIBOJIA | CXEMeE GPIO
1 PWM Bl PF.2 151
3 PWM_ B0 PF.0 149
S QEP_A0 PE.4 134
7 PWM _TZ1 PE.9 139
9 PWM_TZ0 PE.8 138
11 PWMB3 PF.3 152
13 PWMB2 PF.4 153
16 ADCO P - 172
17 ADCO N - 173
18 ADC1 P - 174
19 ADC1 N - 175
20 ADC2 P - 178
21 ADC2_N - 179
22 ADC3 P - 180
23 ADC3_N - 181
24 ADC4 P - 184
25 ADC4 N - 185
26 ADC5 P - 186
27 ADC5 N - 187
29 UART_RXD?2 PF.11 163
31 UART_TXD2 PF.10 162
33 CAN_RXDO PE.2 132
35 CAN_TXDO PG.7 195
37 CAN_TXD1 PF.14 166
39 CAN_RXD1 PF.15 167
41 CMP_OUTO PG.1 169
43 G15 PG.15 206
45 QEPXII PG.12 203
47 QEPB1 PG.11 202
49 QEPAl PG.10 201
51 PWM_A4 PG.6 194
53 PWM_A3 PG.5 193
55 PWM_A2 PG.4 192
57 PWM_Al PG.3 191
59 PWM_AO0 PG.2 190
61 G13 PG.13 204
63 G14 PG.14 205
65 TIMER_IN1 PG.8 196
67 SYSCLK PH.O 12
69 - - -
71 UART_DCD3 PH.4 19
73 UART_RXD3 PF.13 165
75 UART_DSR3 PH.5 20
[Ipumeuanue: BeIBOABI pazbeMa 2,4,6,8,10,14,15 u uetHsle ¢ 28
mo 76 - moakmoueHsl K GND
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5 KoMmieKT nmocraBKku

B xoMmieKkT nmocTaBku YCTPOI\/'ICTBa BXOIAT KOMIIOHCHTHI, IIPUBCACHHLIC B Ta6J'II/II_Ie 25.

Tabnaunma 25 — KoMmmekt nocraBku MakeTHO-oTaamounoi miatel MC K1921BKO1T

Koi-Bo,
HanmenoBanne
IIT.
1 2
1 OcHoBHas mIata 1
2 Ilnara ¢ mukpokonTpouiepom K1921BKO1T 1
3 Ilimara sHemHero O3VY/I13Y 1
4 Kabenb coeqUHATENLHBIA «0-MOIEMHBIN 1
5 Uctroynuk nmuranug BIIC 9-1,0 1
6 PykOBOACTBO 1O DKCIUTyaTanu 1

6 PazpaGoTka npuKJIaJHBIX IPOrPaMM

s cozmanmst [10 pexoMeHIyeTcss MCIOJIb30BaHUE MPOorpaMMHOro mpoaykra «Code-
Master++(ARM).

[Tporpammusiii npoaykr «CodeMaster++(ARM)» — HaGop mporpaMMHO-anmapaTHbIX

< )

5 CPEIICTB, TIPeIHA3HAUCHHBIN JIJIs1 pa3pabOTKU M OTJIAJKH CHCTEM Ha 0a3e MUKPOKOHTPOJLIEPOB

=

= K1921BKO1T OAO «<HUUDT».

]

= [MporpammupoBanre BHyTpeHHer Flash mamsatu MukpokoHTposiepa ocyliecTBisieTcs
anmapaTHeiM oTiaguukoM JEM-NT32, mogkmiouennsiM k paszbeMy XP1l mo uHTepdeiicy

=

E JTAG/SWD.

i [TporpammupoBanue mukpocxemsl Flash, ycranosiiennoii Ha tutare BHerHero O3V/I13Y

e}

= BO3MOXXHO C MOMOIIBI0 nporpammartopa ChipProg48 myrem yCcTaHOBKH IJIaThl BHEIIHEH ITaMsi-

i TH B KOJIOJIKY TIporpammaropa u nepekinoueHus SA1 B monoxenue Off mis oTkimoueHus mura-

e}

= HUs1 MUKpocxeMbl O3Y.

:

m

<

s

=

=

=

=

o

=

=

=

o

=
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7 Yka3zaHusl M0 IKCIUTyaTaluu

7.1 Bce nmonkitoueHus K KOHTaKTaM pa3beMOB MOPTOB BBOJA-BbIBOJA, MOHTaX U IMOJ-
KJIFOUCHHE 3JIEMEHTOB HAa MAaKETHOM I10JI€ OCYIIECTBISATH TOJBKO MPHU OTKIIOYECHHOM Hampsike-
HUU MTUTAHUSI KOHTPOJUIEPA.
7.2 Tlonxmrouenne RS232-untepdetrica mexay PC-coBMECTUMBIM KOMITBIOTEPOM M KOH-
TPOJIJIEPOM OCYILIECTBIIATH TOJBKO MPHU OTKIIOUYEHHOM HAMPSKEHUH MUTAHUS KOHTPOJUIEpa, TaK
KaK MeXJy OOIIMM MpPOBOJAOM KOMIBIOTEpPA U OOIIMM MPOBOJAOM MCTOYHHKA MUTAHUS MOXKET
OBITh BBICOKOE HampsbkeHue. Hannune BBICOKOTO HAMpsHKEHUS MOXKET MPUBECTU K OTKAa3y BBI-
XOJIHBIX TopTOB RS232-unTepdeiica koMnproTepa UM KOHTPOJIIEpa.
[Monkmouernne RS232-untepdeiicos:
e COM1 (XP13) — moaximoueHs! Toabko curHanbl RXD (PF.11) u TxD (PF.10) momyns
UART2,

¢ COM2 (XP14) — momumo curnaioB RxD (PF.11) u TxD (PF.10) momyns UART3
MOJIKJIFOUEHbl CUTHANbl ympaBieHuss moziemom: DCD (PH.4), DTR (PH.7),
DSR(PH.5), RTS (PG.9), CTS(PH.3), RI (PH.6)

7.3 Ilpu moaxmrouenun ucrounnka nmutanust bIIC 9-1,0 k snekTpudeckoit cetu u mpu pa-

<
H (v
=4 00Te ¢ yCTpOHWCTBOM COOJII0IaTh TPEOOBAHUS TEXHUKH O€30TIaCHOCTH.
=
5 7.4 Tlpu paboTe MakeTHO-OTIAAOYHON TIaThl ¢ uctounnkoM mutanust BIIC 9-1,0 cym-
]
= . .
MapHbBIH TOK MOTPEOICHHs BHEIIHUX YCTPOUCTB, mojkiatoyaeMbix K GPIO mukpokoHTpoiiepa,
_ He noipkeH mpesbimath 200 MA, a Takke nojakitoueHHble yctporctBa USB k pazpemy XS1
=
O
= (pexxum pabotel USB-HOST) He nomkHbl npeBbiaTh TOK notpednenus 200MA.
2
: 7.5 Ilpu mpeBbIllIeHUN TOKA TOTPEOICHUS MAaKETHO-OTIaIOYHOM TJIaThl CBBINIE 1A mpo-
~
ucXoauT oruiaBieHue npenoxpanurens FUIL. [locne ycTpaHeHuss MpUYMHBI TPEBBILIEHUS TOKA
E notpebiieHrs HeoOX0IMMa ero 3aMeHa.
e}
=~ .
< 7.6 Ilocne BBIKITIOYEHUS MAaKETHO-OTJIAJJOYHOM IJIaThl HEOOXOJUMO OTKIIOYUTH HCTOY-
<
[s2)
= HHK [TUTAHHS OT CETH.
<
H
<
=
=
=
=
o
=
=
=
o
=
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