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OnucaHue OoTNAA0YHOro KOMMNJIEeKTa

Ons pemoHcTpaumm yHKUMOHAmbHbBIX BO3MOXHOCTEW, HACTPOWKM M MPOrpaMMUPOBaHUS MUKPOCXEMBbI
5400TP105-003 paspaboTtaH otnagoyHbii komnnekT KOLIC.441461.197.

CocrtaB otnagoyHoro komnnekta KOLIC.441461.197:

o OrtnapoyHas nnata KOLIC.441461.196

o USB-kabenb Ana noaknoyeHns otnagovHon nnatbl K MK
o bnok nutanua

e [10 DCSProg6 onst nporpaMmmmpoBaHns MUKPOCXEMbI

(o mm |

Ll o . 2l
GPIOC_1 GPIOC_0 GEN«— RES

DAC_OUT [= =]
XP11

(P 1
[ GPIOA1© Vrp_DAC [= = =| Vrp

XP26 XP12
(s

XP13

POR_RST [= !

6 X XP15 4‘21‘1
S @ B [ GPIOA7® [imk
L GPIOA4...7

1
OtnadoyHas nnata
('3 guouﬁé dnga MMC 5400TP105-003 I;[C

PucyHok 1. OtnagoydHas nnata K®LIC.441461.196

1 — pasbeM NoaKnYeHnst broka NUTaHus;
2 — vHAnKauma nogkntoveHus nnatbl K MNK;
3 — pasbem and nogkntodeHus nnatbl K MK (USB Type-B);

4-5 — kHonka SW2 (4) gns yctaHoBku nor. «0» wnu nor. «1» Ha BeiBoge GPIOC_1 B 3aBucMMOCTU
OT yCTaHOBMNEHHOro mxamnepa (5);

6-7 — kHonka SW3 (7) ans yctaHoBku nor. «0» wnm nor. «1» Ha BbiBoge GPIOC_0 B 3aBucumocTu
OT yCTaHOBMEeHHOro mxamnepa (6);

8 — BbIBOALI AN NOAAYM BHELLHEN TaKTOBOW YacTOTh;
9 — ABWXKKOBLIN Nepekntodatens K2 anga Beibopa cnocoba TakTMpoBaHus.

B nonoxeHnn «GEN» TakTMpoBaHWE MWKPOCXEMbI OCYLLIECTBMSETC OT BHELIHEro reHepaTopa,
B nonoxeHun «RES» — ot kBapuesoro pesoHartopa (10);

10 — KBapLEBLI pe3oHaTop;

Bepcus 2.0 Ctp.2
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11 — pxamnepbl 4Na nogadv HanpsbkeHus Ha KaHanoel 1-3 mynstunnekcopa nepeg AL,
HanpsixeHne HacTpamBaeTcsi noteHumomeTpom (17);

12 — pxamnep ang nogaym onopHoro HanpsikeHus ALLM;
13 — pxamnep ang nogaym onopHoro HanpshkeHus LIATT;
14 — kHonka RESET gns cbpoca nporpammsl;

15 — DIP-nepekniodatens. Kaxabii nepeknioyatens B MONoxeHun «1» yctaHaenueaeT nor. «1»
Ha BbiBogax GPIOA 4 — GPIOA 7 cooteetcTBeHHO. B nonoxeHnn « NC» BbiBOAbI HE NOAKMNIOYEHbI;

16 — ceetogmoabl VD3-VD6 gns KoHTpons noruyeckoro ypoBHsA Ha BbiBogax GPIOA 4 — GPIOA 7
COOTBETCTBEHHO;

17 — noTteHunomeTp And HaCTpOI?IKVI HanpsaxxeHna ana ﬂOCJ'Ie,CI,yIOLU,eﬂ nogayun Ha BxXoAbl MyrnbTUnneKkcopa
AL (11);

18 — KHOMKa BKITHOYEHUA NUTAHUS OTNIag04MHOWM nnaThbl.

Bepcus 2.0 Ctp. 3
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AnekTpuyeckas cxema otnagovyHoun nnatbl KOLIC.441461.196

Tabnuua 1. lNepedeHb 3NeMeHTOB OTNIagouHONM nnaTbl (PUCYHOK 2)

O6o3Ha4yeHue anemMeHTa HasBaHue/Tun HomuHan
KoHnpeHcaTop TaHTanosbit SMD A,

C1,C3, C8, C19, C20 16£10% P 10 MKD

C2, C4, C9, C10, C13,

C14, C16...C18, C26, KongeHcaTop kepamuyecknin 0805, 01 mkd

C28...C50, C52...C54, X7R, 50 B, 10% ’

C57, C59, C62, C66, C67
KoHgeHcaTop kepamuyecknin 0805,

C5,C15 X7RD,' w08, 1%% P 4.7 Mk

C6, C7, C11, C12, C21, KoHgeHcaTop kepamuyeckuin 0805,

C23...C25, C27, C51, C55, X7R. 50 B. 10% 1 Mk®

C61, C63 ’ ’
KoHgeHcaTop kepamuyecknin 0805,

C22, C58 X7RL,1 w08, 1%% P 10 HO
KoHgeHcaTop kepamuyecknin 0805,

56 X7RL,1 50 B, 1%% ’ 150 n®
KonpgeHcaTop kepamuyecknin 0805,

C60 X7R'E,L 50 B, 1%% ’ 20 1o
KoHngeHcaTop kepamuyeckmn 0805,

C64, C65 X7R'E,L 0B 1%% P 64 nd

D1 Ovoan SMF12A -

D2 Ovon SMF9.0A -

D3...D26 Ovop BAT54S -

DA1, DA2, DA5...DA7 Mukpocxema MIC39102YM -

DAS3, DA4 Mwukpocxema AD5262 -

DA8 Mukpocxema STG3157CTR -

DD1 Mukpocxema CP2102N -

DD2, DD3 Mukpocxema ADUM1401ARWZ -

DD4 Mukpocxema STM32F302CBT -

DD5, DD6 Mukpocxema 74HC595D -

DD7...DD16 Mwukpocxema SN74LVC1T45DCK -

DD17 Mwukpocxema 24AA02-OT -

DD18 KoHTakTupytowee yctponctso YK48-46 | —

K1 KHonka KLS7-P8.5x8.5-1 -

K2 Mepekntovarens KLS7-SS03-12D02 -

K3 Mepekntodvatens DS1040-04RN -

R1, R6, R23 Pesunctop 0805, 5% 2 KOm

R2, R3, Pesunctop 0805, 5% 330 Om

R4, R11, R20, R21, R24 Pesunctop 0805, 5% 4,7 kOm

R5, R26...R29 Pesunctop 0805, 5% 510 Om

R7 PesuncTtop 0805, 5% 1,2 kKOm

R8...R10, R12...R17, R25 | Pe3auctop 0805, 5% 10 kOm

R18 PesuncTtop 0805, 5% 1 kOm

Bepcua 2.0
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R19, R33...R56 PesuncTtop 0805, 5% 100 Om
R22 Pesunctop 0805, 5% 100 MOwm
R30...R32 Pesunctop 0805, 5% 1 kOm
RP1 MoacTpoeyuHbl pesmctop 10 kKOm
SW1...SW3 Knonka KLS7-TS6604 -

VD1, VD3...VD6 Csetoguon FYLS-0805 -

VD2 Csetogunon TO-3228BC-MRPBGHF -

XP1 He3no nutaHua DS-261A -

XP2 Pasbem USB t1n B posetka -
XP4...XP44 Bunka wrbipeBas 2.54mm -

ZQ1 Keapuesbi pesoHaTop HC-49SM 4 My

Bepcua 2.0
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PucyHok 2. QnekTpuyeckas cxema otnagoyHon nnatel KOLIC.441461.196
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PucyHok 3. Qnektpuyeckasn cxema otnagoyvHon nnatel KOLIC.441461.196 (npogormkeHne)
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YctaHoBKka n Hactpounka Keil IDE

Mepen Havyanom paboTbl Heobxoammo 3arpy3unTb apxmbl DCSProg6 u projects_keil ¢ canta komnaHum
https://dcsoyuz.ru (pasgen «lMporpaMmmHoe obecneyeHne») 1 n3Bneyvb AaHHble Ha NepPCOoHarbHbIA KOMMNbIOTEP.
Hoctyn k pasgeny «lMporpammHoe obecrneveHne» NpefoCTaBnsieTCst Mo 3anpocy Ha 3MEKTPOHHYK MOYTY
support@dcsoyuz.ru.

Ona nporpammupoBaHusa mukpocxembl 5400TP105-003 notpebyerca nporpamma DCSProg6. CosnaHue
KOHGMrypauuoHHon nocnenosatenbHocTH BbinonHsaercd B 10 Keil MVision C51.

Ckavatb IDE Keil MVision C51 MOXHO c odmumanbHoOro canta paspaboTtynka
https://www.keil.com/download/product/

ArmekeEiL

| Products Download Events Support  Videos

Download Products

Select a product from the list below to download the latest version

MDK-Arm [T C51
Version 5 33 (November 2020) Version 9 60a (May 2018)
Development environment for Cortex and Arm devices. ' Development tools for all 8051 devices.

C251 f-1) C166
Version 560 (May 2018) 1 Version 7.57 (May 2018)
Development tools for all 80251 devices. Development tools for C166, XC166, & XC2000 MCUs.

Keil products use a License Management system - without a current license the product runs as a Lite/Evaluation edition with a few Limitations.

PucyHok 4. Ytunuta Keil MVision C51
1. YCTaHOBWTb CKayaHHy Nporpammy, UCMosb3yst HACTPOMKU NO YMOMYaHUIo.
2. OTKpbITb NpoekT Example.uvproj.
Ins otkpbiTvs npoekTa B Keil MVision C51 Heobxoaumo BeidpaTh MeHto «Projecty —> «Open Projecty.

MyTb Kk dpanny npoekTa B apxmse projects_keil «...\Projects\Example\Example.uvproj» (PucyHok 5).

Project Flash Debug Perpherals Tools SVCS Window Help
a bt " @ A Q-|e 5 &-
Target 1 KB
Project s g ) regsin | ] regs_map Ch
3 Project Example
& Target1
& Source Group 1
) STARTUP.AS!
A mainc
2 regsth
) regsmap.Ch

El
+

) smaarupssi ) maine

»

Dprajea| @ 0 [%
Buid Output

Simulation vict P NUM

PucyHok 5. Beibop npoekta B MVision

Bepcus 2.0 Ctp. 8
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3. B Hactpolikax npoekta («Alt+F7») Bo Bknagke «Target» yctaHoBUTb pasmepbl namstn O3Y un M3Y
(PucyHok 6):

e Off-chip Code memory: Start — 0x0000; Size — 0x1000;
e Off-chip Xdata memory: Start — 0x0000; Size — 0x1100.

KA options for Target ‘Target 1' X K Options for Target "Target 1' X
Device Target | Output | Lising | User | €51 | A81 | BLST Locate | BLS1 Misc | Debug | Uiites | Device | Target Output |Listing | User | €51 | AS1 | BL51 Locate | BLS1 Misc | Debug | Uiites |
Microchip ATBILPS2 Select Folder for Objects Neme of Executable: [Erample
el [iAD | UseOnehe ROM (G0017ER)
Memory Model: | Small: variables in DATA - % Create Executable: \Objects\Example
Code Rom Size: |Largs: 64K program = [¥ Debug Information ¥ Browse Information
Operati stem: -
P — [rTr— " \Objects\Example.LIB I Create Batch Fie
Start: Size: Start: Size:
Eprom [20000  [&x1000 Ram 20000 | [0<1100
Eprom Ram
Eprom Ram
[~ Code Banking Start End =
Banks: |2 Bank Area: |(x0000  |OxFFFF [T
oK Cancel Defas | Help oK Cancel | Defauts | Help

PucyHok 7. Hactporika npoekTa gns co3gaHus

PucyHok 6. YcTaHoBka pa3mepos namsatn O3Y u
¢anna c pacwmpeHmem hex

M3Y B HacTponkax npoekTa
4. B HacTtponkax npoekta Bo Bknagke «Output» yctaHoBWTb ranoyky «Create HEX File» ans cosgaHus
davina ¢ pacwupeHneM hex. Haxatb «OK» (PucyHok 7).
YctaHoBka n Hactpouika MO gnsa pabotel ¢ mukpocxemornt 5400TP105-003 3aBepLueHa.

B pmemoHcTpaumoHHon Bepcumn npoekta Example.uvproj peannsoBaHa nporpamMma ¢ NpUMepoM paboThbl
cBeToanonos u BbiBogos Mukpocxembl GPIOA 4 — GPIOA 7.

Ctp.9
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Cos3paHue n o6HoBneHne danna koHdpurypaumm (hex-cann)

[ns komnunaumMm TeCToBOro NpoekTa BbINONHUTE KoMaHAay «Projecty —> «Build Target» vnun knaesuwa F7.
Owunbkm komnunauum 6yayT BbiBedeHbl B okHe Build Output.

I i Projecta\ Example Exampleasvpre; - ¥imon - 8 x
Fie EGR Viw Polect Fiash Dbua Penghurals Toos SVCS  Window Hel
Sda@ Mew w¥ision Proiec, - JR, Q-lecca-|@ R
. Hew Mt Project Workspace
& @ i 5
. Gpen Froject
o maine - x
Chose Project LI —
Project: Exan g =
S Trget1  Eport v
=& Sour Manage »
9
=@« 5
Remere File main.c
& ostonsto
Ciran Targets
51 ouiaTarger 7
) Rebuitd sl target fles
@ Batch Build
@ Baten seup.,
&1 Transiste C:projects Exampleimin ¢ P hencnoge 1ngscarors o2
¥ 1 CoProjects Example\Example wipro)
2 CADCSProg-5.T\ProjedsExample’ Example.vpro) -
3 CADCSProg- 5.3 Projects\UART uart_ex.uvprc) B
L
bit
3 CADCSProg 53 Prajeds\DAT dac_exuvpro)
3 CIDCSProg:S. I Projects ANAL | TXH L CIFO_TXL
10 CADCSProg.5 3 Projecti2CH2e_ex.
3
33
3
3
3e
18
0
a1
az
a3
s
. | 45 v
erojec[@toon: {1 runc.. lly < >
Budd Cutput i@
B tanget ies Simutstion we 28 UM scL

PucyHok 8. Komnunsauua npoekra

Ons co3pgaHusa unn obHoBnNeHus cyulecTsytowero hex-carna BeinonHuTe kKomaHay «Projecty —> «Rebuild
all target files».

B pesynbraTte BbiNonHeHWs kKomaHabl Oyaet chopmmnpoBaH dann ¢ pacwmpeHnem hex.

MyTb k hex-cpanny «...\Projects\Example\Objects\Example.hex».

o - a8 x
Fie Ean view | Projea Debug Pt Tools SVCS vandow Hen
Sda@ Mew w¥ision Proiec, - TR - S a-|@- %
5 Hew Must-Project Warkspace.
@& e ! *
Gpen Prject
Projea - %
Close Project
% Project: Fxi S
W3 Trget1 Ewport .
56D Sow  Manage v
) ¢
=@+
Ciean Targets
151 Builg Target Lid
(] Rebuid si target fies
& SatenBuid
@ Baten seup.,
¥ 1 CADCEProg-S 3 Projects Exampie Exampie.npre)
2 CADCSProg 5 3ol
3 CADCSProg S 3P
4 CADCSProg-S Projectn P
5 CADCSProg-5.3\Projedtsy
6 CADCSProgss
3 CIDCSProg:s P sieass ]
10 €ADCSProg-5.3\Projects\ GO\ gpio_ex uwpro)
‘ 0| - -
Devojed[@occn: | (1 0, < >
Bud Output g
Rebuiid s target fies Simutation e 46 NUM SCRL

PucyHok 9. Komanga ona dopmmupoBaHus n obHoeneHus hex-carna
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Otnapka B Keil IDE
HacTtpoiika oTnagumka
1. NMomecTtutb han 7105-003.dll ns apxnea DCSProg6 B katanor C:/Keil_v5/C51/BIN/.

2. B katanore C:/Keil_v5/ B panne TOOLS.ini B pasgene C51 Hantn makcumansHbin Homep ans TDRV
n nobasutb ctpoky TDRV*=BIN\105-003.dIl ("5400TP105-003"), rae * — crneqytoLLmin Homep nocre MakCUMarnbHOro.
[anee Heobx0QMMO COXpaHUTb U3MEHEHNS 1 3aKPbITb hans.

1 B2l

2 ORGENIZATION="HP Inc."

NEME="HP Ipg.", "13"

EMAIL="13"

LTOOL VARIANT=mdk lite

B[c51]

PATH="C:\Keil v5\C51\"

VERSTON=V9Y. 60

: BOOKG:HLE\Release_NOtes.Q;L;m("gg;gg@g Notes"™, GEN)

10 BOOK1=HLP\C51TOOLS.chm ("Complete Useris Guids Selesction”.C)
11 TDRVO=BIN\MONS51.DLL ("Egil Monifor-51 Drivexr™)

12 TDRV1=BIN\ISDS51.DLL ("Kgil ISD51 In-System Debuggsr™)

13 TDRV2=BIN\MON3%0.DLL ("MON390: Dallas Contiguous Mode")

14 TDRV3=BIN\LPC2EMF.DLI, ("LPC%00 EPM Emulatorn/Erogrammern”)

15 TDRV4=BIN\ULZUPSD.DLL ("ST-uPSD ULINK Driver™)

16 TDRV5=BIN\UL2XCS00.DLL ("Infineon XCB00 ULINK Driver")

17 TDRVE=BTN\MONADT .DLL ("&DT Mgnihor Driver™)

15 TDRV7=BIN\DASZXCE00.DLL ("Infineon DAS Client for XCBOO™)
TDRVA=BIN\UL2LPCY.DLL, ("NXP LPC95x ULTNK Driver™)

20 TDRVY=BIN\JLinkEFMB8.4l]l ("J-Link / J-Trage EFM8 Driver™)

21 TDRV10=BIN\JLinkIS2083.d1l ("J-Link / J-Trace IS2083 Driver")
22 TDRV11=BIN\Nuvoton 8051 Keil uVision Driver.gll ("Nuvofon 8051 Keil Driver™)

[T

23 TDRV12=BIN\105-003.¢g11 ("5400TP105-003")
24 RTOS0=Dummy . DLL (" Dummy ™)

25 RTOS1=RTXTINY.DLL ("RTX-51 Ting™)

26 RTOS2=RTX51.DLL ("RTX-51 Eull")

3. Banyctutb Keil IDE. B HacTpoikax npoekta (kombuHauusa Alt+F7 unum kHonka «Options for Target»
Ha naHenu MHCTPYMeHTOB) BO Bkaake «Debug» noctaButk nepekntoyatens «Use» n Bbibpath «Octopus Driver».
Hwxe yctaHoButb «Load Application at Startup».

m Options for Target Target 1" X
Device | Target | Output | Lising | User | C51 | AS51 | BL51 Locate | BLS1 Misc  Debug | uyities |
" Use Simulator Settings |f3' Use: |5400TP105-003 | Settings |
[ Limit Speed to Real-Time
IV Load Application at Startup ¥ Run to main() [V Load Application at Startup I~ Runto main()
Inttalization File Intialization File:
Restore Debug Session Settings Restore Debug Session Settings
[V Breakpoints [V Toolbox [~ Breakpoints I~ Toolbox
[V Watch Windows & Performance Analyzer [~ Watch Windows
¥ Memory Display ™ Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
[ssosto | [ssostoLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[oPs1oLL [pATe9LP2052 [rPst.oLL [pAT8sLP2052
[ ok Cancel |  Defauts | Help

PucyHok 10. Hactpownka Keil IDE

4. HenocpeOcTBeHHO neped 3anyckoM oOTnagvvMka HeobxoaMmo co3fgaTtb  BbixogHow hex-chann
oTnaxusaemon nporpammsbl («Project» —> «Rebuild all target files»), nogkntounte nporpammatop DCSProg6
B USB-nopt komnbloTepa, nogatb Ha Nnaty nuTaHue 1 4acToTy.
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Ha4yano pa6oTbl ¢ oTnagkon

3anyck oTnagyuka npov3BoauTcs KombuHauuen knasuw Ctrl+F5. TMpu ycnewHom nNoaxnioYeHnm
nporpammaropa K oTnaaquKy B OKHe rnoros 6yaeT BbiBeAeHO crieayloliiee coobLLeHue:

NaMumanusaums noporpaMMaTopa

[porpaMMaTOp OOAKIDYEH

Banuce Barra 0x7 no agpecy 0x3200 Bo BHem=EDD RAM
M3 sHemsey RAM no agpecy 0x3200 cumuran Bamr O0x7
Reset

PucyHok 11. CoobLueHMe Npu ycnewHoM NOAKMIYEHUN NporpaMmaropa

Mpu HeycneLwHOM NOAKMKYEHUN NporpamMmmaTopa oTnag4vmk 6yaet npuHyauTenbHO OTKMOYEH, NGO B OKHe
noroe 6yaeT BbiBeeHO criedytollee cooblieHue:

Mmumamsauma nporpaMMaTopa

lporpaMMaTop NOAKJIOYEH

Samuce Ganra 0x7 no agpecy 0x 0 Bo BHemxDD RAM
M3 BHemuey RAM no agpecy 0x3200 cumrax Gawmr Oxcs
set

w
m

H

m

nonyd4eH KOFEEKTHH}?X OTBET OT MMXPOCXeMH Npy Reset, NpoOBEpLTE NUMTAHME M TaKTUPOBaHME

PucyHok 12. CoobLueHre Npu HeyCcrnewHOM NOAKMIYEHUM NporpaMmMaropa

B atom cny4yae Heobxoanmo npoBepUTb NMUTaHne N TakKTUpoBaHUE MUKPOCXEMbl U 3aHOBO BKITHOYUTb
oTnagyuk.

Bepcus 2.0 C1p. 12



5400TP105-003 MpunoxeHune A

Bo3mMoOXXHOCTK oTrnaguuka

lMocne 3arpy3ku nporpammbl B MUKPOCXEMY, OTKPbIBAETCS OKHO C acceMbnepHbiM kogom. Ecnn okHo
He OTKPbISIOCb, €r0 MOXHO OTKPbITb BPY4HYIO Haxatnem «View» —> «Disassembly Window». B aToM oOkHe
MOXHO MpocMaTpuBaTb accembnepHbI KOA, COMOCTaBMEHHBbIN CTPOKaM WMCXOOHOro Koga Ha sa3bike Cu
(PucyHok 13). Ecnn okHO acceMBnepHbIX MHCTPYKLMI M3HaYanbHO oTobpaxaeTcs no-Apyromy, 370 MOXHO
N3MEHNTb OOMHOYHBIM HaxkxaTnem NKM no okHy accembnepHbIX MHCTPYKLMI 1 BbIGOPOM pexuma oTobpaxeHus
«Mixed Mode» (PucyHok 14).

18: gpica 4 "= 1;
C:0x08AC L284 MOV C,gpica 4(0x80.4)
C:0x08AE B3 CPL C
C:0x08AF 9284 MOV gpioa 4(0x80.4),C

PucyHok 13. MNMpumep accembrniepHoro koga B yqobountaemom Buae

v | Mixed Mode
Assembly Mode
Address Range »

Show Disassembly at Address...
et Program Counter
{} Runto Cursor line Ctri+
nsert/Remove Breakpoint
Enable/Disable Breakpoint tri=FS

nsert Tracepoint at 'C:0x088B1'.., »
Enable/Disable Tracepoint
Inline Assembly...

Load Hex or Object file...

Instruction Trace »

Execution Profiling »

nsert/Remove Boo a ri=F2
=3 Copy Ctri=C

PucyHok 14. Beibop pexuma otobpaxeHns
acceMbnepHbIX MHCTPYKUMI BMecTe ¢ Cn kogom

MpumeyaHue! Npy 3anonHeHNM OKHa acceMBnepHbIX UHCTPYKUUA OTNaduuK HEe CYUTLIBAET MHCTPYKLMK
13 MUKPOCXEMbI, a8 aHanu3npyeT BxoaHon hex-chann. Bepudukaumns sanncaHHOro koga nponcxoauT TOrbKO
npu koMaHae «Flash Download» (cM. nyHKT KomaHaa «Flash Download»).
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MpunoxeHue A

B oTnago4HOM OKHe B NeBOM BEepxXHeM yriny HaxoguTtcAa OCHOBHasA naHesrlb MHCTPYMEHTOB A514 ynpaBlieHUA
BbIlMOJIHEHNEM NpOorpamMmmbl:

o m [

13

¥

KHonka «RST» cOpacbiBaeT BbINOMHEHNE BCEX MHCTPYKUMIA 1 Bo3BpaLlaeT PC («Program Counter»)

B Ha4alio nporpamMmmbl;

KHonka «Run» 3anyckaeT BbinonHeHve nporpammbl ¢ Tekywero PC. BbinonHeHne nporpammbl
OCTaHOBUTCH MO OKOHYAHWUIO NN NPy BCTpeye BPenknonHTa;

KHonka «Stop» npepbiBaeT BbiNnonHeHWe nporpammel. PC ocTaéTtca Ha nocnegHewn BbINOMHEHHON

WHCTPYKLWK;

KHonka «Step» BbINOMHAET O4HY MHCTPYKLUMIO MPOrpamMmebl, Ha KOTopyto ykasbiBaeT PC;

KHonka «Run to Cursor Line» BbINONHAET NporpaMmmy 40 TOW CTPOKU, HA KOTOPYIO YKa3bIBAET Kypcop

B OKHe acceMbnepHoro Kkofa (kentast MeTka) unm B okHe kofa Ha Cu (CUMHAst cTpernka);

[ I 08 )
[

J
O O o

0

o
[

X X N
L=
w0 o m

)
.

o
o

(&4}
™

Al

1]

C

gpioa 6 = 1;
MOV C,gpioca 6(0x80.6)
CPL C

MOV gpioa €(0x80.6),C

PucyHok 15. NMpumep noctaBneHHoOro Kypcopa Ansi KoMaHabl
«Run to Cursor Line» B okHe accembriepHoro koga

P

21

gpioa 6 "= 1;

PucyHok 16. lNpumep nocTtaBneHHOro Kypcopa Anst KoMaHabl
«Run to Cursor Line» B okHe koga Ha Cu

KHonka «Step Over» nponyckaeT OgHYy MHCTPYKLUIO MPOrpaMMbl, Ha KOTopyto yka3biBaeT PC.

E5C:0x0813

Delay(10000);

LCALL L?0009 (C:084E)

PucyHok 17. MNpumep Bbi3oBa pyHKLUUN B accembriepHOM OKHE

Bepcua 2.0
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MpunoxeHue A

Mpn Haxatum NKM Ha cTpoky B accembrnepHom okHe (PucyHok 18) unu B okHe Cu koga (PucyHok 19)
MOXHO 3agaTtb PC Ha aTy MHCTpyKUMIO, Ucrnonb3yst komaHay «Set Program Counter». Mpu HaxkaTum KHOMKK
«Run» ncnonHeHne nporpamMmmbl HAYHETCS C UHCTPYKLUUW, HA KOTOPYHO YKa3blBAET YCTaHOBMEHHbIA « PC».

v

e

Mixed Mode
Assembly Mode

Address Range

Show Disassembly at Address...

<__Set Program Counter

—

%} Runto Cursor line

Insert/Remove Breakpoint

Enable/Disable Breakpoint

ANRNs

Insert Tracepoint at 'C

Enable/Disable Tracepoint

Inline Assembly...
Load Hex or Object file...

Instruction Trace

Execution Profiling

Insert/Remove Bookmark

=3 Copy

Ctri=F10

Ctri=F9

Ctri=F2

Ctri+C

PucyHok 18. YctaHoeka PC B okHe
accembnepHoro koga

Split Window horizontally

Insert ‘#Finclude <AT89LPS2.H>"

Toggle Header/Code File

Show Disassembly at C:0x0806

«__Set Program Counter

——

{} Runto Cursor line

@ Insert/Remove Breakpoint

Enable/Disable Breakpoint

Insert Tracepoint at 'C.0
Enable/Disable Tracepoint
T  Insert/Remove Bookmark
Undo
Redo
Cut

Copy

24 Paste

Select All
Execution Profiling

Outlining
Advanced

Ctrl+=F10

F9

Ctrl=F9

Ctri=F2
Ctri=Z
Ctri=Y
Ctri+X
Ctri+V
Ctrl=A

v | Hexadecimal Display (radix=16)

PucyHok 19. YctaHoska PC B okHe Cu koga

B neBow 4acTu 0TNagoyHOro okHa MOXHO oTcrexusatb coctosiHne SFR peructpos sapa 8051 (PucyHok 20).
[Mpn ocTaHoBKe WCMOMHEHWs nporpamMmbl (MPUHYAUTENBHO WM MO OPEVKNOMHTY) MPOUCXOOUT YTeHue
3HavyeHun n obHoBneHne okHa SFR perucTtpoB. B 0CTaHOBNEHHOM COCTOSIHUM MOXHO M3MEHSTb 3HAYEHUS
SFR peructpos, ncnonb3ys AaHHOE OKHO.

Registers LA |
Register Value
= Regs

0 Oxa7

r1 0x00

2 0x00

r3 0x00

rd 0x00

5 0x00

6 0x27

r7 0x10
=i Sys

b 0x00

sp Ox0a

dptr 0x2300

PC § 0x0813

:

PucyHok 20. OkHo SFR perucTtpoBs sapa 8051

Bepcua 2.0
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Ucnonb3oBaHue ToOYeK OCTaHOBa

OTtnaguuk nogaepXuBaeT [0 4YeTbipéX OpPEenKNnoOMHTOB OAHOBPEMEHHO. YTOObI yCcTaHOBMTB/yganutb
OpenKnonHT HeobxoamMmo B 0b6nacTu Kofda crneBa OT HY>KHOWM CTPOKM HaxaTb JIKM.

16 [ |
17 gpioa 4 "= 1;
18 Delay (10 3):>
O 19 gpioa 5 *= 1;
20 Delay (10 P
f 21 gpioca_6 "= 1;
22 Delay (1l 1) ;
23 gpioa 7 *= 1;
24 Delay (1l )’
29 | }

Mpumeyanue! Komanga «Run to Cursor Line» ncnonb3yet 6penknonHT, N03TOMY Npy MCMONb30BaHNN 3TOM
KOMaHAbl Heobxoaumo y6eanTbCH, YTO B AaHHbBIN MOMEHT YCTAaHOBNIEHO MakCUMyM Tpu BpenknouHTa.

Mpumeuanue! Komanga «Step Over» npu NpoxoxaeHWu (PyHKUMM UCMONb3yeT OGPEenKnouHT, No3ToMy
npyu NCNOMb30BaHWUMN ATON KOMaHAbl HeobxoaMmo ybeauTbCs, YTO B AaHHbIN MOMEHT YCTaHOBIIEHO MaKCUMYM
Tpu OpenknounHTa.

MpumeuaHue! KomaHga « STEP» He paboTaer, T.K. MUKPOKOHTPOIIEP He NOAAEPKNBAET AAHHYIO KOMaHAY.

npOCMOTp COCTOAHUA NepeMeHHbIX

OTKpbITb OKHO C OTCNEXMBaHWEM MEPEeMEHHbIX MOXHO no HaxaTtuo «View» —> «Watch Windows» —>
«Watch 1». CHM3y otnagoyHoro okHa nosiButcs Bknagka «Watch 1» (PucyHok 21). B gaHHOM BKnagke MOXHO
BBECTU Ha3BaHWe nepemMeHHon B ctonbel «Name», COCTOSIHNE KOTOPO HEODOXOAUMO OTCNEXNBATb.

Mpu ycnewHom gobasneHWuM nepemeHHon GydeT oTobpaxeHO €€ 3HayYeHue M TuM, NPy HeyCnewwHoOM
nobaenenun B ctonbue «Value» Byaet otobpaxaTtbca «<cannot evaluate>».

CunTtbiBaHUE nepemeHHon nponcxoanT Npu oCTaHOBKE NporpamMmmebl.

Watch 1

Name Value Type

<Enter expression>

PucyHok 21. OKHO Anga OTCnexunBaHus NepeMeHHbIX

MpumeyvaHue! MNpu NOMOLLM 3TOFO OKHA MOXHO U3MEHSTb COCTOSAHWE NepeMEHHbIX MNP OCTaHOBMEHHOWN
nporpamme. Ecnn nepemeHHasa xpaHuTca Bo BHyTpeHHen O3Y, ToO COCTosSAHME MEHSETCS, €Crv NepeMeHHast
XpaHuTcs BO BHelwHen O3Y (kntoyeBoe cnoBo «xdata»), To €€ cocTosiHue He N3MEHSsIeTCS.
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KomaHnpa «Flash Download»

Ona 3arpysku nporpammbl 13 Keil IDE B Mukpocxemy HeobxoouMo B HacTponkax npoekrta (Alt+F7)
BO Bknagke «Ultilities» B MmeHto HacTpoek «Flash Download» ykasaTtb cneaytowime HacTPONKu:

KA options for Target Target 1' *
Device | Target | Output | Listing | User | €51 | A51 | BL51 Locate | BLS1 Misc | Debug  Utiites |

Corfigure Flash Menu Command

I * Use Target Driver for Flash Programming I
— Use Debug Driver — Settings [ Update Target before Debugging

it Fie: J Ed...
" Use Extemal Tool for Flash Programming

Command:| J

Arguments: |
-

Corfigure Image File Processing (FCARM):
Output File: Add Output File to Group:

Source Group 1 ﬂ

Image Files Root Folder: | [ Generate Listing

OK | Cancel | Defaults | Help

PucyHok 22. HacTponkn npoekTa Ans BKAYEHUS
BO3MOXHOCTU 3arpyxaTb nporpammy cpasy ns Keil IDE

Ha nanenu nictpymeHTtoB okHa Keil IDE ecTb kHoMnka (PucyHok 23), koTopas ouvwaeT naMmsaTb Nporpamm,
3aMnonHAs ee HynsiMu, 3atem nporpamma 3arpyxaetcs B MUKPOCXEMY, B KOHLie nporpaMma CYMTbIBaeTCs
13 MUKPOCXeMbl U MO BaviTam CpaBHUBAETCS C TEM, YTO JOIMKHO ObITb 3arpy’>KeHo.

& E B e Target 1 ol &K dh 4

PucyHok 23. KHonka «Flash Download» Ha naHenu uHctpymeHToB Keil IDE

Mpn ycnewHoM nMOAKMWYEHMM K nnaTte, YCnewHoW 3anucu u  BepuduKaumm  3arpyXeHHoOn
B MUKPOCXEMY Nporpammbl B OKHE NOroB OyaeT BbiBeAeHO COOBLLEHNE O TOM, YTO BCce BalThl 3arpyxaemom
nporpaMmmMbl coBnarnu.

[IporpaMMaTop NOOKMOYEH

Banmuce Bakra 0x7 no aapecy 0x3200 po BHem:HmH RAM
M3 BHemHed RAM nmo ampecy 0x3200 cumradH Bamr 0x7
Flash Erase Done.

Flash Write Done: 249 bytes programmed.

Flash Verify Done: 249 bytes wverified.

Flash Load finished at 10:39:44

PucyHok 24. 'HdhopmauMoHHOE coobLLEHME B OKHE JTOFOB O TOM, YTO Bce 249 GanT nporpaMmebl Gbinu
3arpy>eHbl N YTEHNE Kofa NPorpaMmbl 3TO NOATBEPAUITO

Mpn obHapyxeHun HecoBnageHun GanToB nNporpamMmmbl 00 3TOM Takke OyaeT COOOLEHO B OKHE JIOrOB.
B Takom cnyyae pekoMeHAyeTcsi 3aHOBO NofaTh NUTaHUE Y TaKTUPOBaHNE MUKPOCXEMbI M Nonpo6oBaTb CHOBA

3arpysutb NporpaMmy.
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MpumeyvaHue! KHonka «Flash Download» nuwb Tak HasbiBaeTca B KoHTekcTe Keil IDE. B koHTekcTe
MUKpOCXeMbl NporpaMmma byaet 3arpyxatbcd B RAM_ROM obnacte B SOFT pexume, Tak Kak dornew-namsaTb
y mukpocxeMbl 105-003 oTcyTCTBYET Kak TakoBag.

MpumeuaHwme! Mocne ycnewHow 3arpy3ku 1M BepudmKauumn nporpaMmmbl Ansi €€ 3anycka Heobxogumo
HaXkaTb Ha OTNagoyvHom nnate kHonky « RESET».

MpumevaHue! Takasa 3arpy3ka NpOUCXOAUT OTHOCUTENbHO OONrO, T.K. Nepen 3anuncbio U Bepudmrkalmen
nporpamMmmbl npoucxoauT nonHoe 3atnpaHme RAM_ROM obnactu (Bce 4096 6anT 3anonHAKTCA HynsiMun).
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YctaHoBKa n Hactpouka Eclipse

Mporpamma gns oTnagkn paspaboTaHa B Buae Habopa nnarnHoB ans Eclipse. Ha Tekywuin mMomeHT
nony41Tb NfarMHbl MOXHO TONMbKO B cocTaBe cbopkn DCS-Eclipse.

B ka4ecTtBe komnunaTopa ans 5400TP105-003 npeanaraetcsa ncnonssosatb SDCC (SDCC manual).

Cpepna paspabotaHa 1 npoTecTnpoBaHa Ha onepaumoHHon cucteme «Ubuntu 22.04». MNMogaepxka apyrux
onepaumoHHbIX cuctem byaet nobasneHa nosaHee.

HacTtpowka okpyxeHus
MpenBaputensHo Tpebyetcs yctaHoBUTL SDCC:
YctaHoBka Ubuntu 22.04

3arpy3utb apxuB eclipse_ubuntu ¢ caiTta B pasgene «[porpammHoe obecriedeHne» n U3Bnedb AaHHble
Ha NepcoHarnbHbI KOMMNbIOTEP

YctaHoBuTh java-21 koMaHaon sudo apt install openjdk-21-jdk

YctaHoButb kKomnunatop ans 8051 komaHgon sudo apt install sdcc

MepenTtn B Nanky eclipse n ns tepmmHana 3anyctutb IDE komaHgon sudo ./eclipse
YctaHoBka Windows

3arpy3uTtb apxuB eclipse_win32 c canta B pa3gene «[llporpammHoe obecnedeHne» YcTtaHOBUTL eclipse
n3 apxusa eclipse_win32.

YctaHoBUTH java-21 ¢ canTa paspaboTyuka.

https://download.oracle.com/java/21/latest/jdk-21 windows-x64 bin.msi

mnnn

https://download.oracle.com/java/21/latest/jdk-21 windows-x64 bin.exe

YctaHoButb SDCC. Ckavatb chann sdcc-winX, rae X — pas3psgHOCTb onepaLnoHHON CUCTEMBI.

https://sourceforge.net/projects/sdcc/files/

Mepentn B nanky Eclipse u sanyctuntb eclipse.exe.

MpumeyaHune! B cnydvae, ecnu Ha komnbikoTepe ObiNM yCTaHOBMEHbl Apyrme Bepcun Java v y Bac
He 3anyckaeTcsl nporpamma Huxe npeacTaBreHbl BO3MOXHbIE MYTW peLleHns npobnemsi.

1. Manka, B KOTOPYO yCTaHOBMNeHa Java-21 HaxoguTCs B CUCTEMHbIX NEPEMEHHbLIX Cpeabl OnepaLoHHON
cuctemsl. [yThb Kk charny java.exe OormkeH HaxoauTcs B nepemeHHon Path. [Ins Toro, 4tobbl B 3TOM YoeouTbes
HaxxmuTe MKM Ha «[yck», BbibepuTe «Cructemay — «[JononHUTenbHble napameTpbl cucteMbi»—«llepeMeHHble
cpedbl», BbibpaTb nepeMeHHyto Path u HaxaTtb «N3MeHnTbY.

Ecnu B nepemeHHon Path HaxoguMTcs ogHOBPEMEHHO HECKONbKO NyTen A0 java.exe, TO peKoMeHAayeTcs
yoanuTb T.K MOXET ObITb MCMOMb30BaHa HEKOPPEKTHAst BEPCUS java ANs 3anycka nporpamMmbl.

2. CuctemHasa nepemeHHasa JAVA_HOME pomkHa ccbinatbCs Ha nanky ¢ yCTaHOBNEHHOM java (Hanpumep
C:\Program Files\Java\jdk-21\bin\ unun C:\Program Files\Common Files\Oracle\Java\javapath). Ecnmu
nepeMeHHas OTCYTCTBYET, TO ee HeobxoanmMo co3aaThb.

Ecnv nporpamma nocre Bcex [AeWCTBUMW He 3anyckaeTca W Baw nNyTb K java coaepxut
C:\Program Files\Common Files\Oracle\Java\javapath, To pekomeHayeTcsi 3aMeHUTb Ha SABHbIA NyTb K java
C:\Program Files\Java\jdk-21\bin\
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Cos3paHue npoekTa

OD,HOBpeMeHHO AonycKaeTcAa ncnonb3oBaTb TOJIbKO OOUH MPOEKT. Ecnu Tpe6yeTc;| ncnonb3oBaTb p,pyr0|7|
NPOEKT, OCTallbHbIE Heobxoanmo 3aKpbITb.

[na cospgaHmsa nepBoro npoekta Heobxogmmo HaxaTb Ha cTpoky «Create a new C or C++ project» nnm
«Create new Project...» — «C Project».

runtime-test2.product - des-eclipse

File Edit Source Refac

A% »-K

PucyHok 25. Co3gaHue npoekTa

B kauecTBe kaTeropuu npoekta BbibpaTb «C Project» (PyucyHok 26). Haxatb «Next».

New C/C++ Project

Templates for New C/C++ Project

C Managed Build
A C Project build using the CDT's managed build system.

C++ Managed Build
A C++ Project build using the COT's managed build system.

Makefile Project
(Experimental) Create a new project that builds with

Cancel

PucyHok 26. Bbibop kaTteropum npoekra
BbibpaTtb Tvn npoekTta «Executable/5400TP105-003 C Project» (PucyHok 27).

B okHe «Toolchains» Bblbpate «SDCC Tool Chain», ecnn BapuaHToB Gonee ogHOro, U OH He BblbpaH
Mo YMOSN4YaHuIo.

YKkasaTtb Ha3BaHue npoeKTa.
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Y6eouTbCs, YTO MPOEKT CO3faeTcs B oxuaaemow gupektopuu. Npu HeobxoammocTu ybpaTb ranouky
«Use default location» n N3MeHUTb NyTb.

Haxatb «Next».

C Project

Create C project of selected type

Project name: example\

» Use default location

Project type: Toolchains:
~ e Executable spcc Tool Chain
® Empty Project
ello world RISC-V C Project
® Hello World ANSI C Project
' 5400TP105-003 C++ Project
> &= Shared Library
> B StaticLibrary
> B Makefile project

™ Show project types and toolchains only if they are supported on the platform

Next > Cancel Finish

PucyHok 27. Beibop Tuna npoekta

Mpn HeoBXoaNMMOCTM U3MEHUTL CBONCTBA NpoekTa (PucyHok 28).

XenatenbHo He TporaTk nons «Source» n «Linker other options».

HaxaTtb «Next».

Basic Settings

Basic properties of a project

Author
Copyright notice Your copyright notice
Hello world greeting

source

Linker other options: -specs=nosys.specs

Next > Finish

PucyHok 28. CeoncTtea npoekTa
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B cnepnytolemM okHe H1Yero He namMeHsaTb (PucyHok 29). HaxaTtb KHomKy «fFinish».

Select Configurations

Select platforms and configurations you wish to deploy on i

Project type:  Executable
Toolchains: SDCC Tool Chain
Configurations:

~| 5% Debug

) Selectall
¥ 5% Release

Deselect all

Advanced settings...
Use "Advanced settings" button to edit project’s properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

Cancel Finish

PucyHok 29. Bbibop KoHUrypaumm npoekta

BoamoxHo, IDE npeanoxuTt cmeHuTb nepcnektuBy (PucyHok 30). Heobxoammo cormacuTbCst HaxaTuem
kKHonkn «Open Perspectivey.

MepcnekTuBy Takke MOXHO CMeHWTb B MNpaBOM BepxHeM yrny pabodvero okHa (kHomka «Open
Perspective»).

Open Associated Perspective?

Open the C/C++ perspective?

Remember my decision

No | Open Perspective

PucyHok 30. OTKpbITUE NEepCcneKkTmBbl

Bepcua 2.0
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HacTtpowka npoekTa

lMocne cospgaHusa npoekta Bbibepute dann main.c 1M BbinonHuTe cbopky (Build all). B cnydae
BO3HMKHOBEHMS oMbk ybegmTeck, YTO HacCTpoKiKa NpoekTa BbiNofHeHa npaBunbHO. KoppekTHasa HacTporka
MpoeKTa onMcaHa Huxe.

Haxatb NKM Ha npoekT 1 BoibpaTb «Properties» B NOABMBLLIEMCS KOHTEKCTHOM MEHIO.

B kateropum C/C++ Build HaxaTb kHONKy «Manage Configurations», BblbpaTb «Release» n HaxaTb
«Set Activer.

Properties for Example

C/C++ Build

» Resource
i Configuration: Release [Active ~ Manage Configurations...
~ C/C++Build q g g

Build Variables
Environment
Logging
Settings Builder
Tool Chain Editor
> CfC++ General
Project Natures
Project References Build command:
Run/Debug Settings

B Builder Settings @ Behavior +* Refresh Policy

Builder type: Internal builder

Configure build arguments in the Behavior tab.

Makefile generation

Build location

Build directory:

Restore Defaults Apply

Cancel Applyand Close

PucyHok 31. OkHO HacTpoek npoekTa

Example: Manage Configurations

Debug
Release Ackive

Delete Rename...

Cancel

PucyHok 32. MeHto ynpaBneHuns kKoHgurypaumemn

B «Configuration» Bbi6paTtb «Release [ Active ]» (PucyHok 32).

B kateropun C/C++ Build BeibpaTtb «Builder type: Internal builder».
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[o6aBunTb reHepaunto hex-canna.

[ns aToro nepeintu B nogkateropuio «Settings», B okHe «Build Artifact» BbiOpaTth «Artifact extension: hex».

Properties for Example

Settings

> Resource
+ Cfc++Build Configuration: Release [ Active] ~ Manage Configurations...

Build Variables
Environment
Logging
Settings
Tool Chain Editor
» CfC++ General Artifact name: ${ProjName}
Project Natures

§% Tool Settings Build Steps % Build Artifact B Binary Parsers ® Error Parsers

Artifact Type:

Project References Artifact extension: | hex

Run/Debug Settings Output prefix:

Cancel Apply and Close

PucyHok 33. YcTtaHoBka reHepauun hex-canna

MooTBepanTb nameHeHus Haxae «Apply and Close».
BbinonHMTb COOPKY NpOEKTa HaXkaB Ha MOMOTOK Ha MaHenu UHCTPYMEHTOB Unn KHomky «Build all».

Ecnn B koHconu BO3HukaeT owwnbka «Error: Program "sdcc" not found in PATH», TO Heobxogumo
ybeautbcsa, 4TO B CUCTEMHOW nepemeHHon Path cpegbl onepaumoHHOM cuCTeMbl ykasaH MnyTb K sdcc.
Ons atoro, HaxxmuTe KM Ha «[lyck», Boibepute «Cuctema» — «[JononHuTensHble napameTpbl CUCTEMbI»—
«CnctemHble nepemMeHHble», BblopaTb nepemeHHyto Path n HaxaTtb «M3meHuTb». ECnun nyTb OTCYTCTBYET,
TO HeobXoaMMO HaxaTb KHoMNKy «Co3gate» n gobasuTb nyTh (Mpumep C:\Program Files\SDCC\bin).

runtime-test2product - Example/main.c - des-eclipse
ndow Help
i s 4E i BiE-Fr-eveve -
R Project Explorer : x 8 iz outline x ® Build Targets

& Example

@ main(void) : void

@ main.adb
@ maind
//9pi0a 1, gpioa 3

regs_map_Ch
B stdboolh

X W Properties

Inc Build of configuration Release for project Example ++++
Internal Builder is used for build

~debug -c --model-small -omain.rel ../main.c

--debug -0 Example.hex main.rel

16:47:26 Build Finished.  errors, @ warnings. (took 275ms)

B Example/Release/Example.hex

PucyHok 34. Cbopka npoekTa
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YpaneHue/3akpbiTue NpoekTa

Onsa ynaneHus/3akpbiTus npoekta Heobxoanmo HaxkaTb MKM no npoekTy 1 B BbinagatoLleM MeHto BbiIbpaTb
nyHKkT «Delete» (PucyHok 35).

eclipse-riscv-workspace B O ¢
File Edit Source Refactor Navigate Search Project Run Window Help
e BvRvBigv@vEv@v i #v0vinidgy B 4 Q i@
Iy Project Explorer x 5% 7 & =0 = 0O = Outline X @ Build Targets = 0o
) | There is no active editor that provides an outline.
> { Binaries  DYeW ’
includeq GO Into
3 & build Openin New Window
y & init Show In )
> @ seripts Copy
> = sre
[#] config} *® pelete
,Makentl—g—rlw =
Rename.
Import...
Export
Build Project
Clean Project
Refresh
Cloge Project
Build Configurations ’
Build Targets >
Index 5
O RunAs >
45 Debug As >
Team >
Compare With »
Restore from Local History.
Configure 5
il [# Problems x & Tasks| & Console| = Properties -]

0items

15 example

PucyHok 35. YganeHne/3akpbiTue npoekTa

Ona ynaneHunss HyxHO HaxaTb Ha checkbox «Delete project contents on disk (cannot be undone)».
[ns 3aKpbITUSA NpOEKTa ranoyvky CTaBUTb He HYXHO. [ogTBepanTb HaxaTtmem kHomnkn «OK» (PucyHok 36).

Delete Resources X

® Remove project "example’ from the workspace?

Delete project contents on disk (cannot be undone)

Project location:

/home/agukov/work/eclipse-riscv-workspace/example

PucyHok 36. MNopTteepxaeHne yoaneHns/3akpbiTus
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OnucaHue npoekTa

Ha pucyHke HWXe nokasaHo AepeBo NpoekTa.

8051.h — 6ubnmnoTteka BHYTPEHHNX PETMCTPOB A4pPa;

regs_map_C.h — 6ubnmnorteka BHELIHNX PErMCTPOR S4pa;

lint.h n stdbool.h — dannel ana 6onee koppekTHOM paboTbl CUCTEMbI NPOBEPKN CUHTAKCUCA;

main.c — dyHKuua main.

runtime-test2.product - Example/8051.h - des-eclipse

iELiSBEFIiBIE-F e e

¥
-
a
a
a
a2
a
a

1M
TLCT
T1 GATE

R Problems x

Description Resource Location

B /Example/80s1.h

PucyHok 37. OepeBo npoekta
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PykoBoactBo no otnaake B Eclipse

[Ona otnagku HY>XXHO BbINOJIHUTb NOAKIMHYEHUE nnaTbl K usb nopty yCTpOVICTBa. Hanee Heobxoanmo
BKITHOYUTb NUTaHWE N nodaTb 4YacToTy.

Mpumeyanmne (Ubuntu 22.04): B HeKOTOpbIX Criyyasx OTnagka MOXET He paboTaTb U3-3a CUCTEMbI
BblAeneHna npaB Ha ycTponctse. B atom cnyvae cnegyetr 3anyctutb Eclipse uepes TtepmuHan
C OOMNOSMHUTENBHBLIMK MpaBaMmn C MOMOLLBIKO KOMaHabl sudo ./eclipse

lMocne cOopkM NpoeKkTa MOXHO 3anvcaTb NporpaMmy B MWKPOKOHTPOSIEP M HayaTb OTnagky. [ns atoro
cneayet HaxaTtb [MKM Ha npoekTe 1 B KOHTEKCTHOM MEHI0 BbibpaThb:

Debug As — Debug Configurations...

Cos3gatb HOBYK KOHUrypaumio nNyTéM OBOWHOro Haxatuss Ha «5400TP105-003 Debug» w HaxaTtb
«Debug».

Debug Configurations

Create, manage, and run configurations

FEE®sBRBY BT~ Name: New_configuration

| custom adapter tab [L_eantn]

5400TP105-003 Debug Indicate the voltage LDO: 5.0 ~
New_configuration
» B C/C++ Application
C/C++ Attach to Application
C/C++ Postmortem Debugger
C/C++ Remote Application
» B GDB Hardware Debugging
& Launch Group

Maximum steps no response:

Filter matched 10 of 13 items

(2] Close

PucyHok 38. OkHO 3anycka oTnagku

Mocne Haxatusa kHomku «Debug» OyoeT nmpounsBedeHO MNpPOrpaMMmpoBaHMe MUKpocxembl B « SOFT»
pexuMm, n oHa ByaeT nepeBeaeHa B PEXUM OTMAAKK.

I'IpumeanMe: npn BOSHNKHOBEHUN ownbok crnegyet npoBepuTb U NepenoakrioyYnTb nnary.
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runtime-test.product - ru.dcs.sapphire.test

¥ ww e -

Variables

Go hunt your bugs here.

Find Actions Ctrl+3
0 F5

PucyHok 39. BHewwHui Bug npu oTnagke npoekra

CnpaBa MOXHO yBUAETb 4 OKHa:

Variables: nHdopmauns 06 OCHOBHbIX NEPEMEHHBIX U PErncTpax;

Breakpoints: nHopmaunsi 06 ycTaHOBMNEHHbIX TOYKaX OCTaHOBA;

Expressions: OKHO C BO3MOXHOCTbIO CEXEHMWS 3@ BblOpaHHbIMWN NEPEMEHHBIMU;

Disassembler. okHO an3zacceMbnmpoBaHus.

Ha naHenun MHCTPYMEHTOB eCTb 4 OCHOBHbIX KHOMKU:

Resume — 3anyck paboTbl NporpamMmei;

Suspend — npuocTtaHoBka paboTbl NporpamMmbl;

Terminate — 3aBeplieHne paboTbl Nporpammsl;

Reset — cbpoc nporpaMmbl 1 yctaHoBKy PC B HyneBy MHCTPYKLMUIO.

MpumeyaHue: Npy NepBoy 3arpyske B NaMsTb BbINOMHAETCA koMaHaa Reset ona obHyneHns 3anucaHHON
nporpaMmmel U yctaHoskn PC B Havarno.

Touyknm ocTaHoBa MOXHO [00aBUTb C MOMOLLBbI ABOMHOIO Ha)KaTWsl FIeBOW KHOMKOW Mbln B dhaiine
C NporpamMmmon.

Mpumevanune: ana mMukpokoHTponnepa 5400TP105-003 pocTtynHbl TOnMbko 4  OQHOBPEMEHHO
YCTaHOBIEHHbIX TOYKN OCTaHOBA.
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NMoaroToBKa K pa60Te C OTnNaagoO4HbIM KOMMNEKTOM

1. MopgknounTb 60K NNTaHKA K nnaTe
2. CoepgunHutb nnaty c MK ¢ nomowbto USB-kabens

3aiiTv B gucneTyep yCTpomncTs

Ona Windows 10 — HaxXmMuTe No MKOHKE MOMCKa B naHenu 3agad v HabepuTte «aucneTyep yCTPONCTBY
B nore BBOAA, a Nocre Toro, Kak Hy>XHbI anemMeHT ByaeT HavaeH, HaxmuTe no Hemy JIKM ans oTkpbITus.

Ona Windows 7 n 8 — oTkponTe nyck 1 BBeauTe B Nore nomcka dpasy «aucneryep yCTpoucTB», a nocrne
TOro, KaK HYy>XHbI anemMeHT ByaeTt HangeH, HaxmuTe no Hemy JIKM anst oTKpbITUA.

Bo Bknagke «[Moptel (COM un LPT)» MoxHO nocmoTpeTb kakon COM-nopT COOTBETCTBYET OTNafA0OYHOM
nnarte. B npumepe nnarta nogkntoyeHa k nopty COMS3.

M Nucnetuep ycrpoiicts - O X

®aiin  [edicreme Bwa  Cnpaska
= @ Hm B
ﬂ[ Ay,qwoaxo,m:l M ayAMOBBIXO bl ~
2} batapen
[ Buaeoanantepsi
¥ Bapoentoe MO
== [JWcKoBLIE yCTPOWCTBA
i 3BykoBblE, MIPOBbLIE 1 BMAEOYCTPOMCTEA
® Kamepei
= Knasuatypsl
!t KoMnoHeHTsl nporpamMmHore obecneyeqma
[ KomneioTep
"B Koxtponneps IDE ATA/ATAPI
i KoHTponneps! USB
S KoHTPONNEps! 3aNOMUHAIO WX YCTPOIACTE

[ MonuTops
@ Mbilliv 1 MHBIE YKa3biBalOLLWeE YCTPOMCTBa
A Ouepeaw nevarn
& MNoprsi (COM 1 LPT)
#§ Arduino Uno (COM12)

<Zf_Silicon Labs CP210x USB to UART Bridge (COM3

M Nocraewwk nevatn WoD

<

= MpuHTepsi

B Nporpammnbie ycrpoiicrea
i | Mpoueccoptl

5P Ceresuie agantepui

B3 Cucremnsie ycrpoiictea

sl Vernadieroa HIN (Hniman Intarfara Navicac)

PucyHok 40. ucneTtyep yCTponcTB

Ecnu komnbloTep He pacno3HaeT OTNagoYHyo Nnary, To criegyert yctaHoBuTb Apansep CP210x: 3arpy3uTb
apxuB CP210x_Windows_Drivers ¢ cainta komnaHum https://dcsoyuz.ru B pasgene «[lporpaMmHoe
obecnedeHuney, MMbo ¢ canTa paspabotynka hitps://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers.
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PexXxumbl paboTbl MUKpOCXeMbl
Mukpocxema 5400TP105-003 umeet aBa pexuma paboThbi:
— peXuM OTNagK1 ¢ BO3MOXHOCTbIO MHOTOKpPaTHOro nepenporpaMmmmnpoBaHuns (pexmm « SOFT»);

— pexunmM uHanbHOW KOHMUrypaLmmu ¢ 3anucbio B 3HeproHesaBmucumyto namsatb (pexmm « HARD»).
NMporpammunpoBaHue MUKpoCXeMbl B pexxume oTnagku (pexum «SOFT»)

1. BcTaBbTe MUKPOCXEMY B KOHTaKTUpyloLLee yCTPOMCTBO Ha OTNagoyHon nnate. HanpaeneHme nepeoro
BblBOJ4A MWKPOCXEMbl YKa3aHO Lwenkorpapuen ¢ umcporn «1» Hag KOHTAKTMPYKOLUM YCTPONCTBOM
(PucyHok 1). MpuXMuTe MUKPOCXEMY KPbILLKOW KOHTaKTUPYOLLEro yCTPOMCTBa.

2. 3anycTtute npunoxeHme DCSProg6.exe u3 nankun DCSProg6_ver3.x/Windows.

3. Beibepnte COM-nopT, KOTOPLIA COOTBETCTBYET OTNago4YHown nnate (PucyHok 41).

(=} DCSProg-6 — b

MogkniodeHke

PucyHok 41. BHewHun Bug MO npu nepBoM BKIIOYEHUN

4. HaxmuTe KHOMKy BKNIOYEHUs nuTaHusa Ha nnate (PucyHok 1, Ne18).

5. Haxmute B O DCSProg6 kHonky «[llodknwodeHue» [ns unaeHTUduKauunm OTnafoyHOW nnaTthbl.
Mocne naeHTndUKaLmMm OKHO NPUIOXKEHMS NeEPe3anyCTUTCS C UHTEPEENCOM, COOTBETCTBYIOLLIMM OTNIaA04YHOM
nnate. KHonka «[1odkroyeHue» N3MEHUT LIBET Ha 3eNeHbIN.

6. B cnydyae ucnonb3oBaHUA BHELWIHEro reHepartopa: nepeBecTu nepekntoyaTtens (PucyHok 1, Ne9)
B nonoxeHve «GEN», nogaTb npsmMoyronbHbin curHan (mMeangp) ot 0B po 5,0 B ¢ yactoton 4 My
(oonyctumbin aManasoH yacTtoTbl oT 500 k'y Ao 8 MIMu) Ha BbiBoA (PucyHok 1, Ne8).

B cnyyae ucnonb3oBaHWs KBapLEBOro pe3oHaTopa: nepeBecTtu nepeknodarens (PucyHok 1, Ne9)
B NonoxeHne « RES».

MpumeyaHmne! Ecnn TpebyeTca nporpaMMmpoBaHME MWKPOCXEMbl B COCTaBe Ballero YCTpoOWCTBa
(6e3 otnagoyHon nnatbl KOLIC.441461.196) ¢ nomolibto nporpammatopa DCSProg6, To ans 3aBepLueHus
noeHTnmkaumm HeobxoomMMo HaxaTb codveTaHve knasuw Ctrl+F12 n B OkHe BbIGpaTb MUKPOCXEMY
«5400TP105-003». NMocne atoro naeHTudpukaumna dyaet npongeHa n nporpaMmmMmMpoBaHMe CTaHeT OOCTYMHO
(PucyHok 42).
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BaxHo! Ecnun ngeHTudmkaumsi He npoxoauT, coodwmTe 0 Nnpobrneme B cnyxby TEXHUYECKOW NOAdEPKKM
Mo 3NeKTPOHHON nouTe support@dcsoyuz.ru. NpoBeaeHne ngeHTUMKaLMn ¢ NOMOLLbI AMarioroBoro okHa

(covetanue knasuw Ctr+F12) npu Mcnonb30BaHWM OTNAAOYHONM MNaThl HE SIBMSIETCS LUTATHBIM PEXMMOM
paboThbl.

Momowys

MoaxnoqeHme

COMS

5400TP105-003

oK Cancel

PucyHok 42. 3aBeplueHne naeHTudunkaumm Yepes ananoroBoe MeHo

7. Mocne ngeHTndukauumn sarpysnte dann ¢ KoHurypaumem:

«Mukpocxema» —> «3aepy3ums hex ¢halinn», BolOpaTb paHee CKOMNUIMPOBAHHBIM hex-thann u HaxaTtb
kHonky « Omkpbimby (PucyHok 43) (pacnonoxeHnune davina: «...\Projects\Example\Objects»).

(=} config

T « Windows (C:) > Projects » Example > Objects v O 2 Nowck Objects

=- W @

Pasmep

¥nopaaounts ~ Hosan nanka

~
- Wma [laTa M3MEeHEeHWA Tun
@ OneDrive - Person 4

- Araexe ek 1 Examplehex 19.11.2021 14:39

W 3TOT KOMMEBKOTED
E Buageo

= NokymenTsl

¥ 3arpysxm

&=| Mz06paxeHna
j) My3bika

J OfbemHble 06
[ Pabounii cton

% Windows (C) ol =

Wms daiina: | V‘ Configuration Files (*hex) ~

| OTKpLITE | ‘ OTMeHa

PucyHok 43. PacnonoxeHune hex-canna
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BbibpaHHbIn hex-cann otobpasutca B nporpamme DCSProg6 (PucyHok 44);

(=} DCSProg-6 — b e

Momeowe Mukpocema Kondmrypaunonnas namars VDD_D

[14:31:34] Bribpan daiin /C:/Projects/Example/Objects/Example.hex.

COM5

5400TP 105-00.

PucyHok 44. OkHO nporpammbl nocre 3arpy3ku hex-cgavna

8. [Ins nporpaMMMpoBaHnst MUKPOCXeMbI B pexunme otnagkm (pexxmm «SOFT») BeINOAHUTL:

«Mukpocxemar» —> «[Ipowumsb O3Y» (PucyHok 45);

(#} DCSProg-6 — b4

Momows Mukpockema Kondwnrypaunonnas namate VDD _DR VRP
F2
F4
shift=F4 — yample/Objects/Example.hex.
MporpammHe!

Cunrate M3Y Mukpo

COM5

S5400TP 105-00.

PucyHok 45. MNporpammMmmpoBaHne MUKpOCXembl B pexnme «SOFT»
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9. OTKpoeTcs amarnoroBoe OKHO Bblbopa pexmma pabotbl (PucyHok 46). Ecnn Bbl xoTute, 4TOObI
MUKpocxeMa nocre npowwuneky B O3Y octanacb B TECTOBOM pexume, HaxmuTe «Ja». Ecnu npu otnagke Bbl
ncrnonb3yeTe BbIBOAbI, KOTOPbIE B TECTOBOM PEXMME UCMOSb3YOTCA AN NPOLUMBKUA MUKPOCXEMBI, HAXXMUTE
«Hemy.

omowle Mukpookema Kondurypaunonnas namate VDD_DR VRP

[14:31:34] Bribpan dhaiin rojects/Example/ Objects/Example. hex.

COMS

¥eTaHoBuTe TM = 1 nocne nporpaMMApoBaHHa?

Oa Het

5400TP 105-00:

PucyHok 46. Beibop pexuma paboTtbl nocne npowmskm B O3Y

Mocne 3arpy3ku npowmnekn B namaTb MukpocxeMbl O DCSProg npoBoant BepudmKauunio 3annucaHHbIX
AaHHbIX. B cnyyae ycnewHoro nporpaMMvpoBaHMsA B OKHe mnporpammbl Oyger BbiBegeHo «Mukpocxema
3anporpammupoBaHa B pexume SOFT».

(=} DCSProg-6 _ w

Momowe Mukpockema Kondmrypaunonnas namare YDD_DR VRP
100%

jects/Example/Obj xample.hex.
B8 SOFT ROM muKpo
WCH....

MpoBaHa B pexumMe SOFT.
COMS

PucyHok 47. CoobLieHne o ycnelwuHom nporpaMmmupoBaHum B pexxume «SOFT»
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B cnyyae owwvbGok npu nporpaMMMpOBaHWMM B OKHe Mporpammbl OyayT ykasaHbl agpeca, B KOTOPbIX
BO3HWMKI1a OLMOKa 3anucu.

(=} DCSProg-6 — b e

Momeowe Mukpocema Kondmrypaunonnas namars VDD D

100%

[14:57:27] BuibpaH « M je cample.hex.

[14:57:34] BeINoNHAETCA :

[14:57:34] YTeH 2 f

[14:57:34] Owm xffe ! } cumTaHo Oxff =
[14:57:34] Owm anucaro 0 aHo 0x0 COM3
[14:57:34] Muxp v

5400TP 105-00.

PucyHok 48. Owmnbka npy nporpammmpoBaHum B pexxume SOFT

10. Mukpocxema 3anporpaMmmmpoBaHa u paboTaeT B pexxume otnagku (pexmm « SOFT»).

11. Ons nepenporpaMMmnpoBaHnsa MUKpocxembl B pexume «SOFT» (oTnagka MUKPOCXeMbl) NOBTOPUTb
METOAMKY C MyHKTa 7.

B Chny4ae ycnewHoro nporpaMmMmnpoBaHnAa MUKPOCXeMbl Ha OTragoyHon nnare 6y,D,yT Muratb ceetogmnonbl
VD1-VD4.

BpemeHHasi guarpaMma npefcTaBneHa Ha PUCYHKE HUXKE.

vDDD

GPIOA<4> / \
vssD
vDDD

GPIOA<5> / \
vssD
vDDD

GPIOA<6> / \
vssD
vDDD

GPIOA<7> / \
vssD

PucyHok 49. BpemeHHas guarpamma pabotbl npoekta Example.uvproj (t1 — ~60 mc)
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NMporpammunpoBaHue MUKPOCXeMbl B pexuM (uUHanNbLHOU KOHdUrypauum (pexumm
«HARD»)

1. 3anporpammMmmpoBaTb MUKPOCXeMyY B pexxum « SOFT».

2. BoinonHute  «Mukpocxema» —> «llpoxeyr [13Y». B OTKpbIBLUEMCS OKHE NOATBEPAUTb
NporpaMMmpoBaHne MMKPOCxeMbl — KHonka « Yes» (PucyHok 50);

(*} DCSProg-6 — *

Momowys Mukpockema KondurypaynosHas namate VDD_DR VRP
3arpysute F2
100%
Mpownts 03Y F4

Mpoxeds Shift+F4

xample/Objects/Example.hex.

Mporpa cBpoc
Cunrate M3Y mMukpockembr

COMS

PucyHok 50. MNporpammupoBaHue Mukpocxembl B pexxum « HARD»

MNpumeyaHue: [Mpoxur obbemHOW NporpaMMbl 3aHUMAaET ANUTENbHOE BpeMsi. B MOMeHT npoxwura
B3anmogencTeue ¢ nporpammon DCSProg6.exe 3anpeLueHo.

lMocne 3aBeplweHus nporpammupoBaHms Mukpocxembl 1O DCSProg nposogut Bepudukaumio
3anMcaHHbiX AaHHbIX. B cnyyae ycnewHoro nporpaMMyMpoBaHWs B OKHe nporpammbl OydeT BbiBeAeHO
«Mukpocxema 3anporpammupoBaHa B pexxume HARD». (PucyHok 51). o 3aBepLUeHnio NporpaMmmupoBaHus
Npou3onaeT aBToMaTMYeCK1in NporpaMMHbIN cOpoc MukpokoHTponnepa no JTAG.
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Momowes Mukpockema KowdmrypauuonHas namats YDD_DR VRP

100%

[15:33:11] Buibpan daitn /C:/Projects/Example/Objects/Example.hex.
[15:33:16] BrinonHaeTca npoxur M3Y.

[15:33:19] YTenwe _

[15:33:19] Mukpocxema 33 aMMUpOBaHa B pexxume HARD.

COM5

PucyHok 51. OkHO OKOHYaHMSA NporpaMMUpoOBaHUS

B cnyyae owmnbok npu nporpaMMMpOBaHWM B OKHE Mporpammbl OyayT ykasaHbl agpeca, B KOTOPbIX
BO3HMKIA oLLIMOKa 3anuncu.

(=} DCSProg-6 — *
ema KondurypaymonHaa namate VDD_DR

100%

[15:39:22] Buibpan daiin /C:/Projects/Example/Objects/Example.hex.
[15:39:30] BuinonHaeTca npoxaar N3Y.
[15:39:32] Yrenn 8

COMS

PucyHok 52. Owmnbka 3anucu B M3Y
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lNocne nporpammupoBaHus B pexnme «HARD» B KayecTBe NpoOBEPKN BEPHOM 3anMCU JaHHbIX MOXHO
cyMTaTh MX U3 OOHOKpaTHO nporpammupyemoro M3Y. [ns atoro HeobxoauMo BbINOMHUTL «Mukpocxemay —>
«Cyumamb [13Y mukpocxembi». CUATaHHbIE AaHHble 3anuwyTcsa B dhann Read ROM_<time>.ixt.

(*3 DC5Prog-6 _ %

hnrypaynonHan namate VDD_DR VRP

100%

[15:43:38] N3Y MUKPOCXEMbI CYMTAHO, PE3YNLTAT HaxoauTca B nanke DCSProge.

COM35

5400TP105

PucyHok 53. CuntbiBaHue MN3Y
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MporpammupoBaHmne KOH(pUrypaLumMoHHON NaMATH

B mukpocxeme peanunsoBaHa KOHMUrypauMOHHas namsaTb, koTopas MOXeT pabotate kak B « SOFTy,
Tak n B «<HARD» pexxume. bonee nogpobHo o pernctpax KoHUrypaumoHHom namst cm. B « Cneundumkaums
5400TP105-003» pasgen «ANALOG_CFG». Peructpel mogyns ANALOG _CFG  nogkrntoueHbl
K KOHUrypaLMoOHHOMY OAHOKpaTHO nporpammupyemomy M3Y.

1. B nporpamme DCSProg6 Haxmute «KoHguaypayuoHHasa namsmey —> «Hacmpodka» (PucyHok 54).

(%} DCSProg-6 _ %

Momowe Mukpocema KoHGUIypaLnoHHaR NamATe VDD_DR VRP

Hacrpoiika F&

COMS5

5400TP105-003

PucyHok 54. Hactpoiika koHdurypaunoHHoOM naMmaTtu

2. OTKpoeTCcs OKHO HACTPOMKM KOH(MIypaLmoHHon namaTtn (PucyHok 55).

Momowe Mukpockema KondwrypauwonHas namate VDD_DR VRP

(O] Kondurypay,.. ? *

ANALOG_O_BUF

ANALOG_O_RC
ANALOG_O_REF
ANALOG

MpowwTe

HARD roH. Bilkn. KoHg.

5400TP105-003

PucyHok 55. OKHO HacTpomnKkn KOHUIypaLMOHHON NamMaTH
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3. [N HacTpomKkn KOHUrypaunoHHon namatn B pexume «SOFT» HeobXxoaMmo BBECTM 3HAYEHUs
perucTpoB B Buae AECATUYHOrO YMcra B COOTBETCTBYIOLLEE MOSe 1 HaXaTb KHOMKY «/Ipowumsb». Ecriv B none
HMYEro He BBEAEHO, B PEMMCTP 3anUCbIBAOTCH HYMW.

4. B OCHOBHOM OKHe nporpaMmmbl Oyaetr BbiBedeHo «KoHguaypayuoHHas namMsme HacmpoeHa
8 pexume SOFT». B OkHEe HaCTpPOWKM KOHMUrypauMOHHOM NamaTX CTaAHET AOCTYyNHa KHONKWU «[Ipoxeyby
(PwncyHok 56).

Momowe Mukpooxema Kondurypaunoddan namate VDD DR VI

[14:36:41] KoHdwrypaluMoHHaA NaMATE HACTPOEHa B pexdame SOFT.

(O Kondurypau... ? ®

ANALOG_O_BUF coms

ANALOG_O_PLL
3
ANALOG_O_RC
ANALOG_O_REF

ANALOG_O_RC_R

MpownTe Mposeys

HARD koHd. Biikn. KoHd.

5400TP 105-003

PucyHok 56. OkHO nporpamMmbl nocne HacTpouikn B « SOFT» pexume

5. 0ns HaCTPOWKM KOH(UrypaumoHHON namsatu B pexunme «HARD» HeobxoaMmo BBECTU 3HA4YeHus
pernctpos B BuAe [eCATUYHOrO 4YMcna B COOTBETCTBYKOLWlEe Mnone U HaxaTb  KHOMKY
«lpowumpby» —> «[poxeyb». Ecnn B none HMYero He BBEAEHO, B PErMCTP 3arnucbiBalOTCH HYNM U HUYEro
He rnpoxuraeTcs.

6. B ocHOBHOM OkHe nporpammbl OyaeT BbiBegeHO «KoHuaypayuoHHass namMsimb HacmpoeHa
8 pexxume HARD». Nocne nporpaMMnpoBaHns KOHUrypaLuuoHHOW NamaTtu B pexum « HARD» nepenpolunska
OPYrMX 3Ha4YeHWU B Hee HEBO3MOXHA.
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Momowe Mukpookema Kondurypaunonnaa namare VDD DR VRP

[14:42:12] KondwmrypauuoHHan NaMaTs HACTPOEHA B PE
[14:51:18] KoHdwmrypauWoHHaa NaMATL HACTPOEHa B

(*} Kongarypay,.. 7 x
COM3

MpownTb

Hib,

5400TP 105-00:

PucyHok 57. OkHO nporpammbl nocne HacTponku B «k HARD» pexvme

7. Mocne npoxura MOXHO NpoBepuTb paboTy KOHUrypaunoHHoW namsatn B pexmme «HARD», Haxas
Ha kHONKy «HARD koHgh.» (TM = «1», H_S = «0»). [lna Bbixoga M3 pexuma NpoBepPKN KOHGUIypaLMOHHON
NamsaTn B CTaHAAPTHBIN pexum paboTbl Mukpocxembl (TM = «0», H_S = «0») HaxxMnTe KHOMNKY «BbIK/. KOHED. ».

MporpammMmHbIN cOpoc

Momumo annapatHoro cbpoca (kHonka RESET (PucyHok 1, Ne14) Ha otnagoyvHon nnate) B DCSProg6
peanunsoBaH NporpaMMHbIin copoc. Ansa cobpoca Heobxoammo BbINONHUTL «Mukpocxemar» —> «[Ipo2pamMMHbIL
cbpoc» (PucyHok 58), npu aToM nporpamMma HayHeT BbINOMHATLCH 3aHOBO.

(=} DCSProg-6 — b e

Momowe Mukpockema Kondmrypaunonnas namare YDD_DR VRP

100%

[15:25:10] Bribpan 1] xample.hex.
[15:25:28] BrINONHAET CA 3an

[15:25:28] YTeHwe 1 BepudrKaLm UCH...

[15:25:28] Mukpocx 1pOBaHa B pexme SOFT.
[15:25:41] MNporpaMmubii chpoc.

COM5

5400TP 105-00.

PucyHok 58. MNporpammHbIn copoc
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HacTtpoiika HanpsbkeHU NUTaHUA YHUBepcanbHbIX MOPTOB BBOAAa-BbIiBOAA

B MO ecTb BO3MOXHOCTb HAcCTpPOMKM HanpsbkeHusi Ha BbiBoge VDD DR (monoxuTtenbHoe HanpsikeHue
NUTaHUS YHMBepCanbHbIX MOPTOB BBOAA-BbIBOAA MUKPOKOHTposnepa). Mo ymonyaHuio Ha BbiBoge VDD DR
ycTaHoBneHo HanpskeHue 5,0 B.

B nyHkTe meHto « VDD _DR» u3 BbinagatoLLero cnucka Bolbepute Tpebyemoe HanpspkeHue (PucyHok 59).

(*} DCSProg-6 — *

Momowys Mukpocxema Kondurypaunoqsas namats YDD_DR VRP

[15:33:10] Hanpsokerme VDD_DR ycrawos VPD-DR=1.88

COMS

5400TP 105-003

PucyHok 59. Beibop HanpsikeHus Ha BbiBoge VDD_DR

Mocne BbIbOpa HanpsXeHWs NporpaMma BblgacT MHdopmaLmoHHoe coobuieHune (PucyHok 60).

(*3 DC5Prog-6 - X

wowe Mukpocxema Kondmrypaunonnas namare VDD DR VRP

[15:44:57] Hanpsokenne VDD_DR ycravoeneHo 3.3 B.

COM35

PucyHok 60. Pe3ynbTat ycneluHoro nepeknioyeHms HanpsbkeHus Ha Boisoge VDD DR

Mpy OTKNIOYEHUU NUTAHMA M NOBTOPHOM BKMIOYEHWUW, HanpsbkeHue Ha BbiBoge VDD DR yctaHoBuTcs
no ymonyanutio (5,0 B).
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HacTtpowka HanpsixeHus onopHoro ypoBHs AL, LIAM

Ha oTtnagodHon nnate peanu3oBaHa BO3MOXHOCTb MOA4ayn OnMopHoro Hanpsbkenuss Ha AL mn LIATI
C MOMOLLBI BCTPOEHHOrO Ha Mnare MCTOYHMKa Nnbo C BHELWHEero UcTodHuka. Ons nogaym OmnopHoOro
HanpsP>KeHWs CO  BCTPOEHHOr0  MCTOMHMKA  COEAMHUTE  MEepeMbldKOM  KOHTakTbl 2-3  pa3bemoB
XP10 (PucyHok 1, Ne 12), XP12 (PucyHok 1, Ne 13).

[na HacTpoWkM HanpsXXeHust Ha BCTPOEHHOM WMCTOYHUKE OMOPHOro HanpsbkeHus Haxmute «VRP» un
B BbiNajaroLleM MeHto BbibepuTe ogHO 13 4 4OCTYMNHbIX NpeaHacTPOEHHbIX HanpsXXeHn (PucyHok 61).

(#} DCSProg-6 — b4

Momowe Mnkpooxema Kendwurypaunonnas namate VDD DR yRP

COM5

S400TP 105-003

PucyHok 61. HacTpoiika HanpsskeHns VRP
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MHcopmaumnsa o6 oTnagovyHoOM KOMNseKkre

UTo6bl NocMoTpeTb MHopMaumio 06 oTrnagoYyHOM Komnsekte HaxmuTe «Momowpb» —> «MHdopmaums
06 OTNago4YHOM KOMMIIEKTEY.

(*3 DC5Prog-6 _ %
Momowe Mukpockema Kondmrypaunonnas namare VDD DR VRP

100%

[16:0:3] Bepcua DCSProg-6: 3.5
[16:0:3] Bepcua oTnagodHoii nnatel: 2.1

COM35

[16:0:3] CepwitHeit Homep nporpammaTopa: 165

PucyHok 62. lhgopmaums 06 oTnagovyHoM KOMMIeKTe
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O6HoBneHue nporpammHoro o6ecnevyeHusa DCSProg
[nsa obHoBneHus MO nporpammaTopa HeOOX04UMO:

1. CkauaTb HoBbil apxmB DCSProg6 c cainrta komnaHum https://dcsoyuz.ru (pasgen «[porpammHoe
obecneyeHne») 1 U3BneYb AaHHbIE Ha NePCOHanbHLIN KOMMbIOTEP.

2. OTkpbITh Nporpammy DCSProg6.exe u3 ckayaHHOro apxuea v BbINonHUTb «llomouwib» —> « O6Hosumsb NO»
(PwncyHok 63).

Mporpammartop OOHOBNSET CBOK MNPOLUMBKY C nomowbio dawnna «prog firmware.hex» 13 kKopHeBOMW
ONPEKTOPUN apXmBa.

(=} DCSProg-6 - *

Momowe Mukp Kondwnrypaunonnas namate VOD_DR VRP

Wudopmauma ob oTnagouHom KoMnnekTe
- 100%
OBHosuTs MO

5400TP105-003

PucyHok 63. MeHto o6HoBneHns DCSProg6

3. MNMepesanyctutb npunoxeHne DCSProg6.exe.
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MpunoxeHue A

JNlncT perucTpaunm nameHeHUn

OaTa Bepcua | U3meHeHus
[okymeHTaumns nonHOCTLI0 OBHOBEHA NoA4 OTNAA0YHbIN KOMMNEKT
15.11.2023 1.5 K®LIC.441461.197 n MO DCSProg6.
VMcxogHas Bepeus.
22.08.2025 2.0 MpaBkn No TekcTy
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