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ITporpammarop CmdProg

KpaTKOC OIIMCaHUEC

1. BBenenue

1.1. TIporpammatop CmdProg mpeaHasHaueH IS MPOTPAMMHUPOBAHHMS MHKPOKOHTPOJUIEPOB,
MHUKPOCXEM NaMATH, a TaKXKe APYruxX MUKpocxeM ¢ uatepdeiicamu 12C, SPI u 1.1.

B omucanum mnporpaMmHOro obecrnedeHuss MporpaMMHUpyeMas MHKpOCXeMa Ha3bIBaeTCs
«YCTPOUCTBOY.

1.2. OcHoBHBIE XapaKTEPUCTUKH MPOTrpamMmaropa:

- KOMaHTHO-OPUEHTUPOBAHHBIN HHTEP(DENC MOIb30BaTENS;

- CBSI3b MPOTPaMMaToOpa ¢ KOMIIBLIOTEPOM Uepes nocienoBarenbubiii uatepdeiic (COM-mopT);
- IPOrPaMMUPOBAHHUE HECKOJIBKUX YCTPOMCTB MOOUEPETHO UM OJJHOBPEMEHHO;

- IPOrPaMMHUPOBAHHE YCTPOICTBA C yUETOM CUTHATYPBI;

- YCTaHOBKA BBIXOJIOB MPOrpaMMaTopa Mocie MporpaMMUPOBaHUs B TpeOyeMOe COCTOSIHUE;

- BOBMOXHOCTb J00aBJI€HUSI HOBBIX OJTHOTUITHBIX YCTPOUCTB;

- BO3MOXKHOCTb CO3/[aHUs1 6a3bI IPOEKTOB;

- BO3MOXHOCTh UCTIOJIb30BaHUS HAIIMOHAIBHOTO S3bIKa (JIOKaIn3amus);

- oJIAep KUBaeMbIe ornepanuonnsle cucreMbl: Windows (7 u Beimie), Linux.

@aitn  Bug Cepewc 7

B BE

~ [ Projects

| Project_2

v

CmdProg

B v BER®  %|F | D

Set Prog CmdProg: ttyUSBe, cmdprog

Atnel ATnegato [$P1]
v

SEAARSS A S

Identification

EEPROM File Read HEX: eeprom.hex
Erase

Test Empty Flash

Test Empty EEPROM

Flash File Write HEX: Tlash.hex
Flash File Verify HEX: flash.hex
EEPROM File Write HEX: eeprom.hex
EEPROM File Verify HEX: eeprom.hex
Leave RESET, ZZZZ7iZ

MapaMeTpkl KOMaHgb!

Atmel ATmegal6 [SPI] »

MapameTpsl Mogknioyenne OnucaHwe

YactoTta CLK, Hz: | 250 KHz -

fhomefdm/cmdprog/projects/avr/project_1/prj.prj

Pucynok 1.1. 'maBHOE OKHO ITPOrpaMMBbl

1.3. [IporpaMMaTop  OpHEHTUPOBAaH Ha  OOHOBJICHHE  IPOTPAMMHOIO  OOECIICYCHHS
obopynoBaHusi, Tae TpeOyeTCs MOCIeI0BaTENbHOE BHIMOTHEHHE HECKOIBKUX KOMaH/I, HallpruMep:

1 | Yrerne EEPROM COXpaHEHHE HACTPOEK 000pYAOBaHNUS

2 | OuuncTKa namsTy

3 | MpoBepKa Ha NycToTy

4 | 3anuce Flash 3aMMCh HOBOW BEPCUH ITPOIPAMMHOTO 00eCICUCHHS

5 | Bepuiurauws Flash

6 | 3anvice EEPROM BOCCTAaHOBJICHHE HACTPOEK 000PyIOBaHHSA

7 | Bepudurauyms EEPROM

8 | 3aBeplieHvie NpOrpaMMMpPOBaHisl | yCTaHOBKA BBIXOJOB IIPOrpaMMaTopa B TpeOyeMoe COCTOSHIE
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ITporpammarop CmdProg Kpartkoe onucanue

1.4. Onucanue 3J€MEHTOB YIPaBJICHUsI IIABHOT'O OKHA MPOTPaMMBbl.

CmdProg

@ain Bwg Cepeuc 7
J 8B B v B BRNM % 5| D

Pucynok 1.2. DnemMeHTbl ynpaBieHuUsl TJIABHOTO OKHA TPOTrPaMMBbI

- OTKPBITb OKHO BBI60pa CITMCKa IIPOCKTOB

- OTKPBITH CITMCK ITPOCKTOB

Bd [¥ &

- COXPAaHUTD ITPOCKT

—r
—
——

- OTKPBITh OKHO «HacTpoilku mporpaMmsbI»

- OTKPBITH/3aKPBITh OKHO «CeIeKTOp KOMaH I»
- CKPBITH/TIOKa3aTh HEBHIOPAHHBIC KOMAH/IbI

- I0Ka3aTh ONMCAHKUE MTPOCKTA

- IIOKa3aThb 1mapaMeTpbl KOMaHIbI

LARCR TS |

- [IOKa3aTh X0/ BBIIIOJIHCHUA

téi

¥

- BU3yaJibHas WICHTU(UKAIHS TPOTPAMMAaTOpa

§ - coopmuposars curnan «RESET» as ycrpoiicta

[> - BBIIOIHUTE KOHPUTYPALIUIO

1.5. Ctpykrypa (aiiioB mporpamMmmsi.

\devices - TUPEKTOpHs C (pailtaMu ONucaHus NPOTPaMMHUPYEMBIX YCTPONCTB
\language - IUpeKTOopHs ¢ (aililaMu JIOKATU3aH

\progs - IUpeKTopus ¢ (aiilaMu KOH(UTypauy NporpaMMaTopoB

\projects - IUPEKTOpHs ¢ (aiiTaMu IPOEKTOB

cmdprog - BBIIOJIHSIEMBIH (Daiil mporpaMMel

cmdproghk - KOHGHUIypalMOHHBIH (aiil ¢ ONHCaHHEM IOPSYHX KIaBHIII
cmdprog.ini - KOH(GUIypalMOHHBIN (aiil HACTPOEK IPOrPaMMEbI

cmdprog.lpl - KOH(UTypaunOHHEIN (aiiyl CIMCKOB IIPOEKTOB

cre.st - (halluI-CIIMCOK C NEPEYHEM AITOPUTMOB Pacu€Ta KOHTPOJIBHBIX CYyMM
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2. PaboTra co cnmuckaMu MPOEKTOB

2.1. Ciucku TIPOEKTOB CIyXKaT JAJsl TPYNIHPOBKH IIPOEKTOB IO CMBICIOBOMY 3HA4YEHHIO.
JlupekTopusi, B KOTOPOI HaXxoauTcs (aiii criucka npoektoB (*.[st) sBisercst TeKyen sl IPOSKTOB MPH
3aaHUuM MYTH. YTIPaBJIEHUE CIUCKAaMH TPOEKTOB OCYIIECTBISETCS Yepe3 KOHTEKCTHOE MEHIO B OKHE
«BbI0Op criricka IPOEKTOBY, JTHO0 Yepe3 MeHIo «PDalin» - «<CN1MCOK MPOEKTOB.

Buibop cnMcKa npoekToB

Projects (25X) 25x/25x.lst | ~ C03AaTe 7

Projects (AVR) avrfavr.lst DobasuTs F6
Lo6asuTe TekyLWWA Shift+F6
PepakTnpoBate F4
KonupoeaTk F5
Yoanute F8
PacnenoxeHwe caina F3
BHI3 Ctrl+Down

BrifbpaTh OTMeHa

Pucynok 2.1. OxHo «BbI00Op criricka mpoeKTOB»

Onucanue IMYHKTOB KOHTCKCTHOI'O MCHIO BI>I60pa CIIMCKA IIPOCKTOB.

Cozpatb - CO3/1aTh HOBBIN CIIMCOK IPOEKTOB

[obasnTb - T00ABUTH CYIIECTBYIOIINNA CITUCOK ITPOEKTOB

[106aBUTb TeKyLiA - T0OABUTH B CIIUCOK MPOEKTOB OTKPHITHIN Ha JAHHBI MOMEHT CITHCOK
PenakTvpoBaTh - PeIaKTHPOBATh CIUCOK MIPOEKTOB

KonunposaTb - KOMUPOBATh CIIUCOK IIPOEKTOB

YoanuTs - YAJIUTH CIIUCOK IPOEKTOB

Pacronoxenve alina - OTPBITh JUPEKTOPHUIO ¢ (aiiioM CIIHCKA IIPOEKTOB

Beepx - IEPEMECTUTH CTPOKY TIO CIHCKY BBEPX

BHI3 - IEPEMECTUTh CTPOKY IO CIIUCKY BHU3

2.2. Ha3BaHme cmmcKa TPOEKTa MOXKET OBITh OTOOPaXEHO B TJABHOM OKHE IPOrPaMMBI.
«CepBuC» - «HacTponku» - <MHTepdencr» - «OTobpaxaTs HaVIMEHOBaH e CCKa MPOEeKTOBy.

CmdProg
@ain  Bug Cepeuc ?

OB B B v BRIk % F| D>
Projects (AVR) % Set Prog CmdProg: ttyUSBE, cmdprog
Ead
- v Identification
- P Projects v/ EEPRON File Read  HEX: eeprom.hex
Project_1 7| Erase
Project 2 v| [ Test Empty Flash
J| Test Empty EEPROM
| Flash File Write HEX: flash.hex
| [Flash File Verify HEX: fTlash.hex
/| EEPROM File Write HEX: eeprom.hex
| EEPROM File Verify HEX: eeprom.hex
Leave RESET, ZZ7777
MapaMeTpbl KOMaHOk!
Atmel ATmegal6 [SPI] *

MapameTpsl | MogkmodYeHwe — OnucaHve

YacToTa CLK, Hz:| 250 KHz -

[home/dm/cmdprog/projects/avr/project_1/prj.prj

Pucynok 2.2. OtobpaskeHue Ha3BaHUs CIIUCKA IPOCKTOB
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3. PaGora ¢ npoexkTamu

3.1. [IpoexThl Bceraa MpHHAIEKAT KaKOMY-JIMOO CIHMCKY MPOCKTOB. YTIPaBICHHE MPOSKTaAMH
OCYILIECTBIISICTCS  4Yepe3 KOHTEKCTHOE MEHI0 B CIHCKE TPOEKTOB, JHOO dYepe3  MEHIo
«®ann» - «[1poekT». Kaxplil MPOEKT peKOMEHIYETCsl pacioiaraTh B OTACIbHON JUPEKTOPHUH.

CmdProg

©®aan Bug Cepeuc 7

BB B V| | BR M & &|F >
* | |lv] Set Prog CmdProg: ttyUSBB, cmdprog
- Set Device Atmel ATmegalé [SPI
- B3 Projects |8 [Set Device | Gl [P
| Identification
Co3[0aTh NPOEKT hex

Co303Tk NOANPOEKT
OobaenTe NpoekT
[obasuTe MopnpoekT

KonwpoeaTb NpoekT ex

PefaKTWPOBaTE NPOEKT
COXpaHnTL NpoekT Ctrl+s _

YOanMTe MPOeKT *

caHWe
Pacnonoxexne paina F3

V| MepemellieHne NpoexToe (drag & drop)

/home/dm/cmdprog/projects/avr/project_1/prj.prj
Pucynok 3.1. KoHTEeKCTHOE MEHIO CIHCKA IMTPOEKTOB

3.2. CIUCOK  TIPOEKTOB MOXKET ObITh JomoiHeH ¢GuiabTpoM. @DuiubTpamuss MPOEKTOB
OCYIIECTBIIACTCS MO 3amaHHON Macke. KHomka ¢ cMMBOIIOM «*» cIipaBa OT HOJIS BBOJA COpAchIBAaeT
¢uneTp. OrToOpakenne GHUIBTPa NPOCKTOB B TJIaBHOM OKHE IPOTPaMMbI MPOU3BOJHUTCS dYepes
HACTPONKH IporpaMMsl: «CepBuC» - «HacTponkm» - «HTepdencr - <OTobpaxaTs CTPOKy GunsTpar.

CmdProg

@aan Bug Cepewc 7

=R 2 v [BB® #[f|D> |
* V| Set Prog CmdProg: ttyUSB@, cmdprog
L=. = Atnel ATnega16 [SPL]
B Pro"ct 7 V| Identification
e
5 Proect2 v EEPROM File Read HEX: eeprom.hex
- « |Erase
| Test Empty Flash
v Test Empty EEPROM
| Flash File Write HEX: Tlash.hex
| Flash File Verify HEX: Tlash.hex
| [EEPROM File Write HEX: eeprom.hex
V| EEPROM File Verify HEX: eeprom.hex
| Leave RESET, Z7ZZ777
MapaMeTpel KOMaHOk!
Atmel ATmegal6 [SPI] *
MapameTpe! MNogknioyeHne OnucaHwme
HactoTa CLK, Hz:| 250 KHz d

/home/dm/cmdprog/projects/avr/project_1/prj.prj

Pucynok 3.2. ®uiabTp NpoeKkToB
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3.3. KonmupoBanue mpoeKTOB pabOTaeT MEXIY CIHUCKaMHU MPOEKTOB, T.€. MOKHO CKOIMPOBATH
MIPOEKT B OJTHOM CIHCKE MPOEKTOB M BCTABUTH B JPYTO#l CIIHCOK MTPOSKTOB.

3.4. aiin nmpoekTa pacnojaraetcs B AMPEKTOPHH MIPOSKTA U UMEET paciperue «.prj». Daiebl,
OTHOCSIIIKUECS K JAHHOMY IIPOEKTY, IO YMOJIYAHHIO, TAKXKE PACONIAratoTCs B TUPEKTOPUH MPOEKTA.
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4. Padora ¢ koHpuUrypauusiMu

4.1. Kondurypanuu rpynnupyoT KOMaHIbl JUIs TOCIEAYIOMEro BeIMoNMHeHNs. Kax bl mpoekT
COZICP)KUT MUHUMYM OJIHY KOoHuryparuo. KonuyectBo KoH(pUTypauil B mpoeKTe HeOrpaHHUEHHO.

Hcnonp3oBanne KOHPUTYpallUy O3BOJISAET:

- IPOrPaMMHPOBATh HECKOJIBKHUX YCTPOKMCTB Moo4epéaHo (komanaa «JAMP»);

- IPOrPaMMHPOBATh HECKOJIBKO YCTPOMCTB oHOBpeMeHHO (komanaa «EXECUTE);

- IPOrPaMMHUPOBATh YCTPOMCTBO ¢ yU4ETOM CHTHATYphI (KoMana «Auto Detect»).

4.2. YrpaBiaenue KOH(UTypanMsMHU OCYLIECTBISETCS UYEpe3 KOHTEKCTHOE MEHI0O B CIHCKE
KoMmaHa, b0 uepe3 MeH «Danny - «KoHbWrypauys». BeI30B KOHTEKCTHOTO MeHs Al paboThl C
KOH(UTYypalMsMH TMPOU3BOJUTCS HA)KaTHEM IPaBOil KHONKH MBI B CIHCKE KOMaHJ BMeECTE C
kiaBuent «CTRLy.

4.3. Tlopsimok KOHPHUTypauidi MOXKET OBITh U3MEHEH MEPEMEIICHUEM BKIIAJIOK.

CmdProg

@aAn Bup Cepeuc 7

3B E H B v BEBRE®M & F D
ol Start Config [ATmegaB8] Config [ATmegal68]
~ B4 Projects v Set Prog CmdProg: ttyUSBe, cmdprog
5 Project 1 v Set Devip= Atma]l ATmona88 TSDRT]
B Projectz V| Identifi Co3pate KoHdUrypauwmw
| Fuse Bit KONWpoBaTe KOHMMIypaLuw
¥| Lock Bit BCTaBMTL KoHGUrypauuw [ATmegal6sPE]
| |OSCCAL Re P
w Lz= elaKTUPOBATL KOHPUrypaLwuo
Y0anuTe KOHUrypauww

MapameTphl KOMaHOk!
Atmel ATmegags [SPI] »

MapameTpel | Mogknw4edwe | OnucaHue

YacTtoTa CLK, Hz: 250 KHz -

fhome/dm/cmdprog/projects/avr/project_2/prj.prj

Pucynok 4.1. IIpoexT ¢ koHpUrypauusimMu
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5. PadoTa ¢ KOMaHIaMH

5.1. Kaxxnoe BBIOJIHIEMOE AEUCTBHE 3aMa€TCsA C IOMOIIBIO OTHENbHONM KoMaHAbl. KomaHna
BCer/Ia MPUHAIICKHUT OJHOW 3 KoHpurypamuu. JloOGaBiieHne KOMaHJ TPOU3BOJUTCS C TOMOIIBIO
«CenexkTopa KOMaHa». Bce KoMaHAbI AESATCS HA TPU TPYMIBL: «100ls», «Progy, «Device». Komanasl B
«Cenexrope KOMaHI» TaKXKe pa3fesieHbl Ha TpU Ipynnbl. Bei3oB «CenekTopa KOMaH1» MPOU3BOAUTCS
gyepe3 MeHro «Paiiny - «KomaHga» - «CenekTop KoMmar[», a0 Ha)KaTueM KHOIKH B TJIABHOM OKHE
MIPOTPaMMBI.

5.2. YmpaBiieHne KOMaHJaMH B CIHCKE KOMaH] TPOU3BOAMTCS Yepe3 KOHTEKCTHOE MCHIO B
MaHeH KOMaH I, TH00 depe3 MeHto «Paiin» - «KomaHaa».

5.3. st ymydiiieHust BOCIPUSTHSI CIIMCKA KOMaH/ YaCTh KOMaH/I Ipymi «[00[s» u «Prog» uMeror
[[BETOBYIO OKpacKy. L[BETOBYI0O OKpacky MOKHO OTKJIOYHTh WM HW3MEHHTh 4Yepe3 HaCTPONKH
nporpammabl: «Cepaicy - «<HacTporikny - «IHTepdency.

CmdProg Cenexkrop KOMaHg,

@aian  Bug CepeBuc 7

OB5  tH El v BB x| fF| D>

V| COCTORHWE KOMaHIEI npw noﬁaanennm B NpoekT

Tools Prog Device
*|||lv Set Prog CmdProg: ttyUSBE, cmdprog Set Prog Set Device Sat CLK =
Sat Navics Atmal ATmenalf [SPT]
- = ojects CenexTop komaHa Ins Execute Auto Detect Identification
Proectz v DobasuTs KoMaHay "Set Prog” Ctrl+ins Eelay Reset Erase
Ject v " - Counter Generator

OobasuTs KoMaHay "Set Device Shift+1ns Test Empty Flash

v " - am . Jamp Set 1/O

5 NobasuTs koMaHaw "Set Prog” u "Set Device Ctrl+Shift+Ins , Test Empty EEPROM

ause

v | KonuposaTs komaray ctri+c stop Flash Char Write

v KonuposaTe BeIbpaHHLIE KOMaHAak! Ctrl+Shift+C Flash Char Verify

v Calc CRC

7 Flash Data Read

m YAANUTE TEKYLLYI KOMaHOy Del filocess Flash Data Write
YRanuTe BeIBPaHHEIE KOMaHAE! Shift+Del Flash Data Verify

YAanuTe Boe KOMaHObl yCTPOACTRA - Flash File Read
A YAanuThb BCE HEKOPPEKTHLIE KOMaHAs Ctrl+shift+Del ||| 4% Flash File Write

Y0anuTe BCE KOMaHObl Ctrl+Del Flash File verify
BelbpaTk BCE KOMaHAL! Ctrl++ EEPROM Char Write
CHATE BuIbop BCEX KOMaHT Ctrl+- - EEPROM Char Verify
Beepx Ctrl+up EEPROM Data Read
BHUW3 Ctrl+Down EEPROM Data Write

EEPROM Data Verify
EEPROM File Read -

3aKpbiTe
Jhome/dm/cmdprog/projectsfavr/project_1/prj.pri

Pucynox 5.1. KoHTekcTHOE MEHIO TTaHEIN KOMaH U OKHO «CeNeKTop KOMaHI»
5.4. Komanow zpynnst «Tools» He B3aMMOJEHCTBYIOT C MPOTPaMMaTopoM (Kpome KOMaHIbI

«Set Prog») u mporpaMMUpyeMbIM YCTpOHCTBOM. JlaHHBIE KOMAH]Ibl BBIIOJIHAIOT CEPBUCHBIE (QYHKIIUH.
I'pymna «Tools» BkIrO9aeT B ce0st CaeIyroIne KOMaH Ibl:

Komanna Onucanne
Set Prog YCTaHOBKa THUIIA IIPOTrpaMMaTopa ¥ IapaMeTpOB MOAKIIFOYEHUS
Execute 3aIyCK KOH(QUTYpaIly Ha BBITIOJIHEHHE B (DOHOBOM PEXHUME
Delay 3ajiepKKa
Counter CUETYHUK
Jamp Mepexo/1 Ha ONpeAeNEHHYI0 KOMaHy B KOH(QUTYparuu
Pause MIPUOCTAHOBKA BBITIOJIHEHNS! KOH(UTYPAIIH C BO3MOKHOCTBIO TIPOJIOJKEHHSI BBHITIOJTHEHUS
Stop OCTaHOB BBINTOJHEHUsI KOHQUTypanu
Calc CRC pacuéT KOHTPOJIHHOM CYMMEI (haiiia 1Mo 3aJaHHOMY aJITOPUTMY
Process 3aIlyCK BHELIHEH IPOrpaMMbl

9 03.03.2024



ITporpammarop CmdProg Kpartkoe onucanue

5.5. Komanowt cpynnet «Prog» mnpenHa3HadyeHbl JUIsl YOpPABIEHHUS IPOrpaMMaTOpOM, U HeE
B3aMMOJICHCTBYIOT C HIPOTpaMMHUPYEMBIM  yCTpOHCTBOM  (kpome Komanpa  «SetDevice» u
«Auto Detect»). Criucok noaepKuBaeMbIX PorpaMMaTopoM KOMaH Ipymniibl «Prog» 3agaércs B Qaiine
KOH(Urypauu mnporpammaropa «progs/”.cfg». TlonHblid mepeyeHb KOMaHJ TPYMIbl «Prog» BBITIISIAT
CIIEAYIOIIUM 00pa3oM:

Komanna Onucanne

Set Device |ycTaHOBKa THIA IPOrpaMMHPYEMOTO YCTPOICTBA M MAPaMETPOB MPOrpaMMHUPOBAHUS

Auto Detect |ompeneneHne CHTHATYpBI yCTPOWCTBA M IIEPEX0/] Ha BHINOJHEHNE COOTBETCTBYIOIIEH KOHpHTyparmn

Reset (opMupoBaHUe UMITyJIbca cOpoca ¢ 3alaHHBIMU NapaMeTpamMHu (TIOJSIPHOCTD, JUTUTEIBHOCTD)

Generator | hopMHupOBaHME BHEITHEW YaCTOTHI C 33JaHHBIMHK TTapaMeTpaMu (4acToTa, CKBa)KHOCTb)

Set /O yCTaHOBKa BBIXOJIOB IIPOrpaMMaropa B TpeOyeMoe COCTOSHHE
Set Vce YCTaHOBKA HANPSKEHUsI MUTAHUS YCTPOUCTBA

Set Vpp YCTaHOBKA BBICOKOTO HAIPSDKEHHUS IPOTPaMMHUPOBAHHMS

Set Vicc YCTaHOBKA HAIIPSDKEHUS U TOKA IUTAHUS yCTPOUCTBA

Set Vipp YCTaHOBKA BBICOKOTO HANPSDKEHHS M TOKA IPOrPaMMHUPOBAHUS

5.6. Komanowt 2pynnwt «Devicey npenHa3HadeHbl I HEMOCPEACTBCHHOTO B3aMMOJICHCTBHS C
IIpOrpaMMUpyEeMBbIM yCTpocTBOM. Ilepeuenp komanpa rpymmbsl «Device» 3aBUCUT OT KOHKPETHOTO
YCTPOICTBA.

[Tpumep. [lepeuenp komana ycrpoiicts cepuu 24CxX (mamste 12C):

Komanna Onucanne

Set CLK yCTaHOBKA CKOPOCTH Tiepeaadu no unrepdeiicy 12C

Set Address |ycraHOBKa afpeca yctpoiicTBa Ha mune 12C

Erase OYUCTKA yCTPOUCTBA

Test Empty |TecTupoBaHUE HA IIyCTOTY

Char Write | 3amuch KOHCTAHTBI

Char Verify | Bepu¢uKanus ¢ KOHCTAHTOM

DataRead |dreHue OitoKa MaHHBIX (HECKOIBKO OaifT)

Data Write | 3amuch 6J10ka JTaHHBIX (HECKOJIBKO OaifT)

Data Verify  |Bepudukanus 610ka JaHHBIX (HECKOIBKO OalT)

File Read YTEHHE TaHHBIX U3 YCTPOHCTBa B (haiin

File Write 3aIKiCh TaHHBIX B YCTPOHCTBO 13 (aiiina

File Verify BepuGHKalus JaHHBIX YCTPOUCTBA C JaHHBIMHU B (haiiie

Leave BBIXOJ] M3 peXHMMa NMPOrpaMMHPOBAHHUS, YCTAHOBKA BBIXO/I0B IIPOrpaMMaTopa B TpebyeMoe COCTOSTHHE

5.7. IlepBoit KOMaHJO B KOH(PUTYpaLUK JODKHA OBITH JTF00ast KOMaHaa U3 Tpynisl « 1 00ls». Kak
IIpaBUJIO, 3TO KoMaHaa «Set Prog». JlaHHas komaHAa ONpeAeNseT IMapaMeTpbl mporpaMmmaropa. bes
JIAHHOW KOMaHJIbl TPOTPaMMHPOBaHKE HEBO3MOXHO. KoMaH bl rpymiisl «T00[S» MOTYT pacmoyiarathCs B
T000M MecTe KOHPUTypaluu.

5.8. Bropoii koMaH10if B KOH(MUTYpallul MOKET OBITh Jito0asi KOMaHAa U3 rpynnsl «Progy». s
YCTAaHOBKH THUIIA YCTPOWCTBA INpeJHA3HAUYE€Ha KoMaHJa «Set Device», KOTopas BBIIOJHAET CIEAYOLIUE
NEUCTBHUSA:

- yCTaHOBKA MapaMeTpoB MPOrpaMMHUPOBAHHUS;

- MHUIHAM3aus HHTepdeiica mporpaMMHApOBaHUS;

- BBOJI YCTPOMCTBA B PEKUM MPOrPaMMHUPOBAHHUS (3aBUCHUT OT THIIA YCTPOICTBA).

5.9. Ioce komaHs! «Set Device» MOTYT OBITH T0OABIEHBI KOMaH Bl U3 TPYIIIBI «Device».

5.10. [Ipomiecc  mporpaMMHpOBaHUsST JIOJDKEH 3aBepmiaTtbess KomaHmou «leave». B ciydae
OTCYTCTBHMSI KOMaHAbl «lLeave» B cHHUCKe, KOMaHAa «lLeave» OyneT BBINOJIHEHA NPUHYAMTENBHO C
napaMeTpamMM 10 YMOJYaHWIO U1 JTaHHOTO YCTpoWcTBa (Kak IPaBWJIO, C YCTAaHOBKOM BBIXOZIOB
IporpaMMaropa B BICOKOMMIIETAHCHOE COCTOSIHUE).

10 03.03.2024



ITporpammarop CmdProg Kpartkoe onucanue

5.11. TlocnenoBaTebHOCTh KOMaHJA TMPU MPOTPAMMHUPOBAHHUU MHUKpPOCXeMbI mamsTH SPI
(W25Q128JV) npuseneHa Ha pucyHke 5.2.

CmdProg

@aitn  Bug Cepewc 7

all=l{=10ET B v BR® =|f]| D>
* v Set Prog CmdProg: ttyUSB@, cmdprog
- B3 Projects Winbond W25Q128JV [SPI]
B Project 1 v Erase
| Project 2 V| Test Empty
- v| File Write HEX: Tlash.hex

v| File Verify HEX: fTlash.hex
v Leave yravrri

I'IapaMETphI KOoMaHOb!
Winbond W25Q128)V [SPI] E

MapameTpsl | ModkmoYeHWe | OnNUcaHwe

YacToTa CLK, Hz: 8 MHz v

fhomefdm/cmdprog/projects/25x/project_1/prj.prj
Pucynok 5.2. 'naBHOE OKHO IpOrpamMmBbl

5.12. Jlonyckaercs B OAHOM KOH(UIypallMM HAJIWYMS HECKOJBKMX KOMaHJ «SetProg» wu
«Set device». Ilpumep HCHONB30BaHMs HECKOJIbKUX KoMaHp «SetProg» m «Set device» mpuBenéH Ha
pucyske 5.3.

CmdProg

@ain Bupg Cepemc 7

O BE B ¢ BRIk | F >
* cmdProg: ttyUSB@, cmdprog
. v Set Device Atmel AT24C256 [I2C]
~ = Projects :
s . v Char Write %00, .0xTFFF :@x55
Project_1 - -
. Project 2 o Flile Write HEX: data.hex
— V| File Verify HEX: data.hex
 Leave FI7Fi7
v Set Prog CmdProg: ttyUSBE, cmdprog
¥ Set Device Atmel AT24C256 [I2C]
W Char Write Bx08..0xTFFF :@x55
v| File Write HEX: data.hex
v| File Verify HEX: data.hex

v Leave 227777
MapaMeTpbl KOMaHOk!
MporpammaTtop: | CmdProg: ttyUSBO, cmdprog -

MopT: ttyUSBO (FTDI FT230X Basic UART)

fhomefdm/cmdprog/projects/24c/Project_2/prj.prj

Pucynok 5.3. Kondurypanus ¢ HeckoibKuMu Komanaamu «Set Prog» u «Set device»
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5.13. Komanasl rpymnmn «Prog» u «Device» otoOpaxatorcss B «CelekTope KOMaHA» C Y4eTOM
TEKYIIe KOMaHIbl B crHcKe KOMaHI. «CeleKTop KOMaHI» 3HaeT MH(OPMAIMIO TOJBKO O TEKYIICH
KOMaH/Ie ¥ 0 KOMaH/1aX, PAcIOJI0KEHHbBIX BBIIIE TEKYIICH:

-eClId B CIHMCKE KOMAaH] OTCYTCTBYIOT KOMaH[Ibl (CO371aHa HOBas KOH(Hrypamus), TO B
«Cenektope KOMaHa» OyIyT OTCYTCTBOBAaTh KOMaH/IbI Pyl «Prog» u «Device»;

- eciM Tekymas komanaa «Set Progy, To B «CenekTope KoMaH1» 0yayT OTCYTCTBOBATh KOMaHIbI
rpynmsl «Devicer, T.K. KoMaHaa «Set Device» pacmnoioxkeHa HHKE TEKYIeH KOMaH/Ibl,

- eCIM KOMaHJa HEKOppekTHas, To B «Celekrope KOMaHI» OyayT OTCYTCTBOBATh KOMAH/IbI
rpyni «Prog» u «Device».

5.14. KomaHabl MOTYT OBITh HEKOPPEKTHBIMH, T.€. ISl HUX OyAET OTCYTCTBOBAaTh HH(POPMALIHS O
porpaMMaTope WK YCTPOHCTBE, NTMOO KOMAHIbI HE MOJJICPKUBAIOTCS IMPOTrPAMMATOPOM HITU
yctpoiictBoM. Hampumep, eciu komanna «Set Device» HaxoIuTcs B crucke 6e3 KoMaHAbl «Set Prog», To
koMaHza «Set Device» u cnenyromue 3a Hell KOMaH[Ibl OyAyT HEKOPPEKTHbBIE, T.K. OTCYTCTBYIOT JaHHbIE
o mporpammarope. HekoppeKkTHbIe KOMaHAbl OTOOPaXKArOTCS KPACHBIM IIBETOM C 3a4€pKUBAaHUEM
(cM. pucyHOK 5.4).

CmdProg

@ain  Bug Cepeuc 7

O BB B v BlRER®B x| f >

~ [ Projects

B Project 1

| Project 2

i

<.<.<.<.<.<.<.<.<.<.H

MapamMeTpbl KOMaH Lk
Atmel ATmegal6 [SPI] »

MapamMeTpbl Mogknioyenne OnucaHwe

KomaHga "Set Prog" yoaneHa

Pucynoxk 5.4. OtobpaskeHue HEKOPPEKTHBIX KOMaH

5.15. Ecniu koMaH/a ABIsSETCS KOPPEKTHOM, HO MMEET OLIMOKHY B TapaMeTpax KOMaH/bl, TO TaKas
KOMaHJla OToOpaXkaeTcsi B CHHUCKE KOMaHJ KpacHbIM IBeToM. [lons BBojga ¢ HempaBUIbHBIMH
3HAYEHUSIMU [apaMeTPOB, TaKXKe OKpallleHbl B KpacHbId 1BeT. Ilpumep komaHapl ¢ ommOKaMu B
napaMeTpax MpHUBEAEH Ha pUCyHKax 5.5 u 5.6.
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CmdProg

@ain Bupg Cepewc 7

i=3l=]{=19L} B v BRB %5 D>
| ||T| v Set Prog CmdProg: ttyUSBE, cmdprog
- B3 Projects mll| 9 |Set Device Atmel ATmegalé [SPI]
B Project 1 v/ Identification
= Proct2 v/| EEPROM File Read HEX: eeprom.hex
-  Erase
¥| Test Empty Flash
v Test Empty EEPROM
v| |Flash File Write HEX:
v Flash File Verify HEX: flash.hex
v| EEPROM File Write HEX: eeprom.hex
v/| EEPROM File Verify HEX: eeprom.hex
W Leave RESET, ZZZ777
MapameTpbl KOMaHOb
| Atmel ATmegal6 [SPI] (]
MapameTpsl | MNMoaknwo4yeHne onucaHwe
Yactota CLK, Hz: 250 KHz -

fhomefdm/cmdprog/projects/avr/project_1/prj.prj

Pucynok 5.5. OtobpaxeHue KoMaH/ibl ¢ OLIMOKaMU B IapaMeTpax

CmdProg

@ain Bup Cepewc 7

i=di=11=1K") B v BRR | #|f| D> |
[ |[*]| ] set Prog CmdProg: ttyUSBE, cmdprog
- = Projects v Set Device Atmel ATmegalé [SPI]
W Identification
. Project2 v EEPROM File Read HEX: eeprom.hex
-  Erase
v Test Empty Flash
v| Test Empty EEPROM

I [Flash File rice

¥| Flash File Verify HEX: flash.hex
v| EEPROM File Write HEX: eeprom.hex
v/| EEPROM File Verify HEX: eeprom.hex

W Leave RESET, ZZZ777
®aiin: | .| HEX <
HavansHslit agpec B (aine: | 0x00 /o ||E|
HavansHulii agpec B ycTpoiicTae: |0x00 llo [[*]
Konwyectso 6aiT: |0x4000 |l16384 ||E|

fhomefdm/cmdprog/projectsfavr/project_1/prj.prj

Pucynok 5.6. OToOpaskeHre KOMaH/IbI ¢ OIMMOKAMH B TTapaMeTpax
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6. [IporpaMmmupoBaHue ycTpoicTBA

6.1. IIportecc mporpaMMHpOBaHUS TPEACTABISIET COOOM IMOCIEAOBATEIIBHOE BBIMOJHEHUE
KOMaHJl TeKylled KoH(urypauuu. BeimonHsaTecs OyayT KOMaH[bl, HApPOTUB KOTOPBIX YCTaHOBJICH
npu3HaK BeIOOpa « ¥y,

6.2. Hapurammuss mo »dJIeMeHTaM B paMKaxX TMPOEKTa HE TPEphIBaeT XOJl BBITOTHEHHS
(TIporpaMMHUpOBaHHS).

6.3. Ilpozpammuposanue (o6wan uacms).

6.3.1. Beimonnenue KOH(pUrypaluu HPOU3BOIUTCS HAXKaTHEM Ha KHOIKY « >y, IIpu sTOoM
KHOIIKAa MEHSET U300pakeHue Ha «( ), (cM. pucyHok 6.1). [Ipy Ha)kaTHH Ha KHOIIKY « [, Brmonnenue
KOH(UTYypamu npeprIBaeTcs.

[Tocne 3amycka KOH(UTYpalluy Ha BBIIIOJHEHHUE, B 3aBUCUMOCTH OT HACTPOEK MPOTPaMMBI, OyAeT
OTKpbITa BKJIaAKa «BeimonHenue». Ilepekmouenne wmexny BiIaakamu «OmucaHue MPOEKTay,
«[TapameTpbl KOMaHIB», «BBIMONHEHHE» TPOU3BOAUTCS C TIOMOIIBIO COOTBETCTBYIOIIUX KHOIIOK
(OTMEeYeHBI CHHUM I[BETOM Ha PHCYHKE 0.1).

CmdProg
@ain Bup Cepewc 7

M th e
* v Set Prog
=T - Ninbond WasQLzeay (so1)
. E
B Project 1 rase
| Project 2 v| Test Empty
- o Flile Write HEX: Tlash.hex
V| File Verify HEX: flash.hex
« Leave FI7Fi7

' BeInonHeHne

Set Prog (CmdProg: ttyUSBG, cmdprog)
XMC1ii@@ Tﬂiﬁxeﬂﬁd v, @1 17.18.2622
Set Device (Winbond W25Q128JV [SPI])
Erase

[ 12%

fhomefdm/jcmdprog/projects/25x/project_1/prj.prj
Pucynok 6.1. Xoa BbIOTHEHUS

6.3.2. Ecmu B crmcke KOMaHA TPUCYTCTBYET KoMmaHma «Pause», TO BBITOJHEHHE TaHHON
KOMaHJIbl TPUBOJIUT K TNPHOCTAHOBKE BBINOJIHEHUs KoH(purypanuu. Ilocie BBIMOJHEHHS KOMaHJbI
«Pause» m300pakeHWe KHOINKH BBHITIOJTHEHUS MEHSETCS Ha «ll>y. [ToBTOpHOE HaXaTHe Ha KHOIKY
BBITIOJIHEHUSI TIPOJIOJDKHUT BHIIONHEHUE KoH(purypanuu. Ecmm TpeOyercs 3aBepIIUTh BBHITOJHEHHE
KOH(Urypaiuu, To He0OX0IMMO HaXKaTh Ha KHOIIKY BBITIOJHEHHUs1 BMecTe ¢ kiaBuiieid CTRL.

6.3.3. Ecniu ycrpoiicTBO moamepkuBaer curHan «RESET», TO MOXHO c(hOpMHpPOBATH JaHHBINA
CHIHaJI, HaXaB Ha KHOTIKY « ¥ ». [Ipy Ha)XaTHH Ha JaHHYIO KHOIIKY B IIPOIPaMMATOp OyJIeT OTIPaBIcHa
komaHja «RESET» ¢ mapaMmeTpaMu Ui JaHHOTO YCTpPOMCTBa (MOJISPHOCTD, JUIMTENBLHOCTH). [Ipu 3TOM B
CIHMCKE KOMaHJ JOJDKHA OBITh TEKYIIeW KOMaH/a, OTHOCAMIAACA K NMPOrpaMMHUPYEMOMY YCTPOHCTBY
(xomanna «Set Device» u Huxe). [Ipu BbimonHeHun xkomaHnabl «RESET», B 3aBUCHMOCTH OT HAacTpPOEK
MIPOrpaMMbl, OyJIeT OTKphITa BKIIaJKa «BolmonHeHue.

Ecnu yctpolicTBo He noaiepkuBaeT curuan «RESET», To KHOIKa « ¥y OyzeT HeaKTHBHA.
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6.3.4. Ecnu  ucrnonb3yeTcsi HECKOJIbKO IMPOTPaMMaTOpOB  TMOJKIIOYCHHBIX HA  pa3HbIe
TIOCIC/IOBATE/IbHBIC TIOPTEI, TO Ul ONpPEACNCHHsS NPUHAIICKHOCTH MPOrpaMMaropa K TEKyIIeH
KOH(HUTypalu MOKHO HaXKaTh Ha KHOMIKY « g o8 (Bu3yanbHas uACHTUHUKAIMA porpammaropa). [Ipu
Ha)KaTUM Ha JAHHYK0 KHOIIKY B IIpOrpaMmaTop oTnpasisercs KoManna «|D Prog». Belnonnenue
KOMaHJIbl TPUBOJUT K CBEUYECHUIO/MUTAHUIO WHAMKATOPOB Ha IUIaTe mporpammaropa. KomOuHarms
CBEUEHUSI/MUTaHUsI UHIUKATOPOB olpeaeliseTcs: pa3paboTuyukoM mporpammaropa. Ilpu sTtom B cnimcke
KOMaHJl JI0JDKHa OBITh BbIOpaHa KOMaHJa, OTHOCALIAasci K IporpaMMartopy (komanma «SetProg» u
Hmwke). [Ipu BeimoaHeHnu KoMauab! «|D Prog», B 3aBUCUMOCTH OT HACTPOEK MPOTPaMMBbI, OyJeT OTKpPhITa
BKJIaJIKa «BpIosHEHUE».

6.3.5. [Iporpammuoe oOecrieueHre MO3BOJISAET PabOTaTh C HECKOJBKUMHU IPOrpaMMaTopaMu
M00YEPETHO MM OJTHOBPEMEHHO, MCIOJb3Ys KOH(Urypauuu. Kaxaomy mporpamMmaropy Ha3HadaeTcs
cBoii mociuenosarenbHblii mopt (COM-nopT). Ilpy BBIMONIHEHNH MPOrPAaMMHUPOBAHUS, MHIWKAILUS Ha
are  nporpammaropa  Oyner — ayOuMpoBaThCsl  MOJCBEYMBAHUEM  MMEHH  KOH(UIypaluu
COOTBETCTBYIOIIMM IIBETOM (CM. PUCYHOK 6.2).

CmdProg

©ain Bup Cepewmc 7

98 5B Bl Y BRMKB *|f | B
Config 1 | Config_2 | Config_3

~ = Projects =LtyUSBE, cmdprog

B Project 1 v| Set Device Winbond W25(128JV [SPI]
Frovec2 | ]
Test Empty

v| File Write HEX: flash.hex
| File Verify HEX: Tlash.hex
v| Leave I77777

BuinonHeHwe

Set Prog (CmdProg: ttyUSBO, cmdprog)
XMC118@ T@iﬁx@@ﬁ-d ve.81 17.160.26822
Set Device (Winbond W25Q128JV [SPI])
Erase

I 17%
fhome/dm/cmdprog/projects/25x/project_1/prj.prj

Pucynok 6.2. 'maBHOE OKHO TIPOTPaMMBEI
6.4. IToouepéonoe npozpammuposanue ycmpoiicme (komanoa «Jampy).

6.4.1. PaccMoTpuM TipuMep TpOrpaMMHUPOBAaHUS BOCBMH MITYK MHKpocxeM mamstu 24C02
nonkIoueHHBIX K muHe [12C u umeromux pasueie aapeca (A2, Al, AO). [Iis 3Toro co3aaaiuM BOCEMb
BKJIaJoK. CNHCOK KOMaHJ B KaxJ0H KOH(MUTrypaluu OJWHAKOBBIM, OTIMYAIOTCS TOJBKO MapaMeTpbl
komaHs «SetDevice» (ampec yctpoiictBa) M «Jamp» (yka3aTenb Ha KoHgurypauuiwo). Ilocne
BBHITIOJTHEHUST KOHuUrypanuu ¢ umMeHeM «0» 1o KomaHze «Jamp» mepenavya BBITOTHEHUS TEPEHIET
koHpurypamuu ¢ umeHeM «1» u T.4. [locie BeImogHEHWS KOHPUTYpaMU ¢ UMEHEM «/7» MPOIECC
BBIIMOJIHEHUS] 3aKOHYHMTCA. EcCaM OTKpHITh KOHPUIypamuio ¢ HMEHEeM «6» U HaXaTb KHOIKY
BBITIOJTHEHUS], TO OYAYT BHIIOJHEHBI TO0YEPETHO KOHPUTYypauu «6» U «7». ['1aBHOE OKHO MpOrpamMMbl
JUIsL JaHHOTO MIPUMeEpa MPUBEICHO Ha pUCYHKe 6.3.

6.4.2. Xon BBITIOJNHEHUST OyJeT OTOOpakaThCs B KOH(HTyparuu, KoTopas Oblla TEKyIIeH Ha
MOMEHT 3aITyCKa BBIITOJTHEHHUSI.
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KpaTKOC OIIMCaHUEC

CmdProg

@aitn  Bug Cepewc 7

B BE

B v BR®  #=|f D

~ [ Projects

B Project 1

| Project_2

v 9et Prog rog: ttyUSE®, cmdprog
v| Set Device Atmel AT24C@2 [I2C]

o Flile Write HEX: data.hex

V| File Verify HEX: data.hex

 Leave FI7FI7

Elww _____ ['roseteo

MapamMeTpel KOMaHLk!

KoHdurypaunsa: | 1 d

Komanga: Set Prog -

'

fhomefdm/cmdprog/projects/24c/Project_1/prj.prj

Pucynok 6.3. IToouepéaroe mporpaMMUpOBaHNE YCTPOUCTB

6.5. Oonospemennoe npozpammuposanue ycmpoiicme (komanoa «Executey).

6.5.1. It OTHOBPEMEHHOTO IPOTPAMMHUPOBAHUS HECKOJIBKUX YCTPOUCTB HEOOXOIUMO:
- c03/1aTh KOH(UTYpaLuu JUIsl KaKA0Tr0 MPOrpaMMUPYEMOro YCTPOUCTBA,
- JUIsl KaKJI0M KoMaHbl «Set Prog» yka3aTh COOTBETCTBYIOLIHI 1OCIEI0BATENbHBIN M1OPT;
- co3/1aTh KOH(pUryparuio 1 100aBUTh B He€ TpedyeMoe KOJIMYeCTBO KoMaH 1l «Executer;

- B IapameTpax Komas[ «Execute» yka3aTb KOHGUTypamuio JUis BbIOJIHEHHS;

- 3allyCTUTDH Ha BBITIOJIHCHUC I(OH(l)I/IpraLII/IIO, COACPKAITYHO KOMAaHIBbI « Execute».

6.5.2. Kondurypanuu, 3amyckaemble KOMaHAOH «Execute», OymyT BBIIOTHATHCS B (DOHOBOM
pexxuMe ofHOBpeMeHHO. [IpumMep koHUrypanum npuBeaéH Ha pucyHke 6.4.

@ain Bupg Cepewc 7

CmdProg

a8 e

Bl ¢ BR® &*|f | D

~ = Projects
| Project 1

B Project 2

Config_Exec | Config 1 = Config 2

[¥] |Execute Config_1
g
v Execute Config_2

MapaMeTpkl KOMaHgk!

KoHdurypauws: Config_1 v

fhomefdm/cmdprog/projects/avr/project_2/prj.prj

Pucynoxk 6.4. OqHOBpEeMEHHOE MPOTPAMMHUPOBAHNUE HECKOJIBKUX YCTPONCTB
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6.5.3. Xon BBIMOMHEHUSA KaXJ0H KOH(PHUTYypamuu OyIeT OTOoOpakaTbCsi B CBOEM OKHE
BBITIOJIHCHUA.

6.5.4. Pesynbrar  BHIMOJIHEHHMS  KOHUTyparuid  OyneT  oTpakéH Ha  MHAUKATOpPAX,
pacIoyIOKEHHBIX Ha IUIaTe MNporpaMMaTropa, a TakkKe NpoaAyOIMpOBaH IMOJCBEYMBAHUEM HMEHHU
KOH(HUTypalui COOTBETCTBYIOIIMM IIBETOM (CM. pHCYHOK 6.2). Ilepen MOBTOPHBIM BBITIOJHEHUEM
KOH(UTyparuii [10/ICBEYMBAaHUE UMEH KOH(UTyparmii MOJKET OBIThH cOpOILIEHO:
«®ann» - «BoinonHeHve» - «COPOCUTH CTATYC BbIMONHEHWS BCEX KOHMUITYPaLINiA».

6.5.5. Ecntu B mporiecce BBHIMOTHEHHUS KOHQUTYpAlUid TPOU3BOJAUTCS YTCHHE JAHHBIX U3
ycTpolicTBa B (aiii, TO HEOOXOIMMO WCKIIOYHTh 3allUCh B OJWH M TOT Xe (ain pa3HbIMU
koH(purypamusimu. [l uckimtoueHus: KOH(DIUKTa MOKHO YKa3aTh pa3Hble MMEHA (ailyioB B apaMeTpax
KOMaH/I, TUO0O XPaHUTh (PaliiIbl KaXKI01 KOHPHUTypaIluy B CBOCH TUPEKTOPUH.

6.5.6. B ciyuae ecnum HEoOXOAMMO 3alporpaMMHUpPOBATH TOJBKO OJHO YCTPOHCTBO, MOXKHO
NEpEeHTH B COOTBETCTBYIOUIYK0 KOH(UIYpalMI0 M HaKaTb KHOINKY BBINOJHEHUA. JlomonHUTENIbHAS
KOPPEKTHPOBKA MPOEKTa MPH 3TOM HE Tpedyercs. Takyke MOKHO BBIOpaTh Kakue u3 KomMaHx «Execute»
JOJKHBI BBITIOJHATHCS, YCTAHOBHB HJIM CHSIB IIPU3HAK BBIOOPa KOMAHABI « ¥ ».

6.6. Ilpocpammuposanue c yuémom cucnamypul ycmpoiicmea (komanoa «Auto Detect»).

6.6.1. [IporpaMMupoBaHue B JaHHOM pEXUME MOApa3yMeBaeT Moja co0oil ompeneneHue
CHTHATYpbI YCTPOICTBA U Tepelady BBITOJHEHHSI COOTBETCTBYIOIIEH KOH(PUTYPAIIMH B 3aBUCUMOCTH OT
CUTHaTypbl. J{JIs1 HCHONIBb30BaHUS JAHHOTO PeKUMa HE0O0X0AUMO, 4TOOBI BCE YCTPOMCTBa OTHOCHIIUCH K
0JIHO#1 rpyme (crocod OmpeeICHUs] CUTHATYPHI).

Jlis mporpaMMupoBaHMsl yCTPOMCTBA ¢ YYETOM CUTHATYPBI HEOOXOIUMO:

- c03/1aTh KOH(UTYpaLIUH TSl K&KAOTO IPOTPaAMMHUPYEMOTO YCTPOUCTBA;

- co371aTh KOH(PUTYpaIUIO U J00aBUTh B HEE KOMaHABI «Set Prog» u «Auto Detecty;

- B IapaMerpax KoMmauabl «Auto Detect» BbIOpaTh Ipylny YCTPOMCTB, yKa3aTb COOTBETCTBUE
YCTPOMCTB (CUTHATYPBI) U KOHDUTYpALIUi, OTIPEISIIUTh MapaMeTpbl «Jamp» u «Skip»;

- 3aIyCTUTh Ha BBINIOJHEHHE KOH(UTYpaIHIo, CoAepKallyo KoMaHay «Auto Detect».

6.6.2. [Ipumep koHGUTypalMu JiE TPOrPAaMMHUPOBAHHUS YCTPOHCTBA € YYETOM CHTHATYpPHI
MpUBEIEH HA PUCYHKE 6.5.

CmdProg

©aidn Bup Cepeumc 7

3B B = v ar® =|f]| >
* Start Config [ATmegaBg] Config [ATmegal68]
~ [ Projects v Set Prog cmdProg: ttyUSBA, cmdprog
Project_1 Auto Detect AVRE [SPI]: Jamp, Skip
I Project 2

MapaMeTphl KOMaHOk!
AVRSE [SPI] ¥ Jamp ~ | Skip ~

MapwpyThl NapaMmeTpbl NogknoYeHne

YcTpolcTeo Kondwrypauma

ATmegal68[A] Config [ATmegal6s]

MpoekT "Project_2" coxpaHéH

Pucynok 6.5. [IporpammupoBanue yCTporUCTBa C y4€TOM CUTHATYphI
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7. Jlokaausauus.

7.1. IlporpaMmMmHOe  oO€cTieUeHHE TIO3BOJIACT TIEPEBECTH HMHTEpdeic mporpaMmbl  Ha
HAIlMOHATBHBIA s13bIK. Daiiibl, coaepkamue ¢pasbl Ha HALMOHAIBHOM S3BIKE, PA3MEIAIOTCS B

aupekTopur «language». ®pasel B (ailiie MO3UIIMOHHO-3aBUCHUMbIC. 3aKOMMEHTHPOBAHHBIC CTPOKH
HAYMHAIOTCI C CUMBOJIA «#».

7.2. Onucanue nosuiuii B daiine (*.Ing):

- 1 cTpoKa — HAaMMEHOBAHHUE A3bIKA Ha aHTJIMHCKOM SI3bIKE;

- 2 CTpOKa — HANMECHOBAHUE SI3bIKa HA HAI[MOHAJIBHOM SI3BIKE;
- 3 cTpoKa ... — (passl Ha HAIIMOHAILHOM SI3BIKE.

7.3. uTtepdeiic okHa BEIOOpA sI3bIKa OTOOpAXKAETCSI TOJBKO HA AaHTIIMICKOM S3BIKE.

7.4. Ilocnie cMeHBI s3bIKa TpeOyeTcs Mmepe3anyck MporpamMmal.

7.5. B ¢aitnax nokanmuzanuu (*.Ing) ucnons3yercs kongupoka UTF-8 (65001).

| Language
English (English)

Russian (Pycckui)

Select Cancel

Pucynox 7.1. OxHo BbIOOpa si3bIKa HHTEpdEiica mporpaMMel
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8. HacTpoiiku mporpaMmbI

8.1. Hactpoliku mporpamMMbl pa3iefieHbl Ha YeThIPE TPYIIIIbL:

OCHOBHble - OCHOBHbIE (0011IKe) MapaMeTpbl MPOTrPaMMBbl
MporpamMMaTopbl - HACTPOWKA THUIIOB U IICEBJIOHUMOB IIPOrPaMMaTOPOB
ViHTepdeiic - mapaMeTpsl 0ToOpakeHust nHTepdelica MPorpaMmbl

MoaTeepxaeHns - yCTaHOBKA MOATBEPIKACHUM IPU BBIIOJIHCHUU ICHCTBUM

8.2. Hacmpoiiku npozpammel. Ipynna «Ocnoguvien. HacTpoilku mnporpaMMbl

«OCHOBHBIE» IPUBEIEHBI HA pucyHke 8.1.

MporpamMMaTopel
WMHTepdenc
MooTeepxOeHNA

HacTpodku nporpaMmMel

OCHOBHbIE HACTPOWKH

CTuns oopMmneHMa Fusion -
v ABTOCOXpaHeHWe pa3Mepa OKOH NpUNoMeHns
v ABTOCOXpaHeHWe HacTpoeK NPWIoKEHHUA
ABToCOXpaHHWe NpoekTa
V| OTKpPbLIBaTE NOCASAHWA NPOEKT
OTobpamaTe TNABHOE OKHO MPWICKEHWA B LIEHTPE 3KpaHa
v| OToBpaaTe NpoYMe OKHa B LEHTPE POAUTENLCKOrO OKHA

PacnonokeHne okHa CenekTopa KoMaHa CnpaBa 3kpaHa ~
PacnonoeHne crucka KoMaHg, U NapaMeTpoB KOMaHabl BepTuKaneHo =
KaTanor (ainoe onWcaHWs yCTPORCTB: devices

KaTanor (ainoe onMcaHUA NporpaMMaTopoE: |progs
KaTanor (ainoe npoekTos: projects

KaTanor afnoe A3bIKOBOR NOLLEDHKEN: language

NpuMeHnTL OTMeHa

Pucynoxk 8.1. Hactpoiiku nporpamMmelr. OCHOBHBIE

TPYIIIbI

8.3. Hacmpoiiku npozcpammut. I'pynna «llpozpammamopery. HacTpoiiku mporpaMMbl TPYIIIIBI
«[Iporpammaropsl» MIPUBEACHBI HA PUCYHKE 8.2.

HacTpodku nporpaMmMel

OCHOBHEIE
MporpaMMaTopkl

WMHTepdenc
MoaTeepmOeHnA

HacTpoiKu nporpaMMaTopoB

lMceBoHWMEl NpOrpaMMaTopoR

= V MceenoHum  MopT Tun

TWNbl NPOrpPaMMaTopoE

Twun @ann

NpyMeHnTL OTMeHa

Pucynok 8.2. Hactpoiiku mporpammel. [IporpamMmaropbl
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Hacrpoiika nporpaMMaTopoB B IporpaMMe IpOU3BOIUTCS CIEIYIOUIMM 00pa3oM:

- B naHenu «Tumsl mporpamMMaropoB» KOH(GUTYpallHOHHOMY (aiiily omMcaHus mporpaMMaTopa
YCTAaHABJIMBAETCS UMs THIIA IPOTrPAMMATOPA,;

-B mnaHenu «lIceBAOHMMBI TIpPOrpaMMaTOpOB» YCTaHABJIMBAETCA IPUBS3KA IICEBJIOHUMA
IIporpamMmaropa, ocjae10BaTeIbHOro MopTa 1 TUIa IporpamMmaropa (yCTaHOBJIEHHOIO B MaHenu « Tumsl
IIPOrPaMMaTOpPOBY).

Takast HacTpoiika IPOrpaMMaTOpOB CJAEJIaHa JJs TOT0, YTOObl HE MEHATh B KaXJIOM IIPOEKTE
napaMmeTpsl KoMmasapl «Set Prog». JlocTaTOYHO M3MEHUTh HOMEP IOCJIEN0BATEILHOTO IOPTAa W TUI
porpaMMaropa B na"enu «lIceBroHMMBI IPOrpaMMaTOpPOBY.

B manenu «lIceBIOHUMBI MPOTpaMMaTOPOB» UMEIOTCS JBa CTONONA ¢ mMeHamu «*» u «V». B
crosbue «*» BbIOMpaeTcs MporpaMMaTop, KOTOpbId OyAeT Ha3HaueH M0 YMOJIYaHUIO IpU J00aBIEHUU
KoMaHJIbl «Set Prog» B criucok koman. B cronbue «V» BeIOMparoTcs mporpaMmMaTopbl, KOTOpbie OyayT
JOCTYITHBI IPY BBIOOpE B MapamMeTpax KoMaHsl «Set Progy.

8.4. Hacmpouiku npozpammur. Ipynna «Humepgeitcy. HacTpoliku mporpaMmbl TPYIIIBI
«UHTepdeiicy npuBeneHsl Ha pucyHke 8.3.

HacTpoHKH NPorpaMMel

OCHOBHEI2

MporpaMMaTopsl HacTpoWKn uHTepdenca
HonTBepm,quuﬂ Cnucok NpoeKTOoR

PackpeITMe CNACKa NPOEKTOB 3anoMWHaTh PackpeITUE INEMEHTOR
OToBpamaTe HAMMEHOBaHMEe CNNCKA NPOSKTOR

V| OToBpamaTh CTPOKY hUNsTPa

V| MepemelleHne npoekToB (drag & drop)

MpoekT

V| CKpLIBaTL 3arofI0BOK BKNaAKW

KoMaHaa

Y0anATe KOMaHObl MpK CMeHe yoTpoAcTRa
COCTOAHWE KOMaHOkI Nocne nofaeneHns B NpoekT
LieeT Komauael "Set Prog"”

LgeT komaHasl "Set Device"

AT LS

UeeT komaHge "Auto Detect”
LlgeT komaHael "Execute"
LiseT KomaHasl "Delay"

LlgeT komanae "Counter”
LiseT komaHge! "jJamp”

LlpeT komaHgsl "Pause”

LBeT komaHael "Stop"

LgeT KomaHgel "Calc CRC"
LeeT KoMmaHAel "Process”

V| UpeT koMaHAge "Leave”

BeinonHeHwe

V| OToBpaxaTh BpeMA B oKHe "BuINONHEHKa"

OTobpaxaTh MUANNCEKYHOE! NPX 0ToBpameHuM BpeMeHH B OKHe "BrinonHeHne"
OTKpLIBATL BKNAAKY "BeiNoNHeHWe" nepeg BeINOIHEHWEM KOMaHakl "D Prog”
OTKpBIEaTE BKNAAKY "BoinonHeHue" nepeq BLINoNHEHWEM KOMaHOLl "Reset”
OTKpBEIEATE BKNAAKY "BLiNonHeHKa" nepel BLINONHEHWEM KOHUIypawun

<SS s s

O4MLLATE OKHO "BeiNONHEHWE" Nepel Kax kLM BuINONHEHWEM

MpUMEHNTE OTMeHa

Pucynoxk 8.3. Hacrpoiiku nporpammsl. aTEpdeiic
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8.5. Hacmpouiku npozpammot. I'pynna «lloomeepicoenusy. HacTpoliku mporpaMMbl TPYIIITBI
«[ToaTBepxaeHUs» MPUBEICHBI HA pUCYHKE 8.4.

HacTpodKkn nporpaMmmel

OcHoBHBIE
MporpamMmmaTopel

WHTepdenc
MoLTEEpMAEHUA

NMoaTBepXOoeHue NelcTBUA

Cnuvcok NpoEKTOR

V| OBHOBEHWE CNMCKA NPOSKTOR
V| ¥YOaneHwe cnncka NpoekToB

Mpoekt
CoxpaHeHue npoekTa

V| YOaneHue Tekylero npoexkTa
V| Ynanenue Bcex NOAMNpPOEKTOR TEKYLLEro NPOEKTa

KoHdurypauna
v ¥YoaneHue KoHgurypaunm

KomaHna

v [obaeneHwe KoMaHa "Set Prog” v "Set Device”
OofaeneHne KoMaHgs! "Set Prog"
Nofagnedne KoMaHow "Set Device"

v BCTaBKa OaHHBIX

v ¥OaneHue Tekylwed KOMaH gkl

V| ¥YpaneHue EbBpaHHbIX KOMaHA

V| ¥YaneHue BCeX HEKOPPEKTHLIX KOMaH[, yCTpONCTBa

V| ¥YaneHue Bcex KOMaH[ yCTPoMCTEa

V| ¥YaaneHwe BCeX KOMaH[ KOHGMrypaumn

BeinonHexHne
BhIMOMHEHWE TEKLLEN KOHHUrypaLmum
v BeINOJHEHWE KOMaHOk "Reset”
Mpoyee

3aBepLUeHWe NporpaMMel

Pucynok 8.4. Hacrpoiiku nporpammsl. [loaTBepxaeHust

OTMeHa

21

03.03.2024



ITporpammarop CmdProg Kpartkoe onucanue

9. AnnaparHas 4yacTth (0a30Basi Bepcus)

9.1. Jlnst cBsizu mporpamMmaropa ¢ KommbloTepoMm BbiOpaH uHTepdeiic UART, Bkimtouas ero
peanusaruu yepes apyrue narepdeiicsl (USB, Ethernet). Beibop nannoro untepdeiica ocBOO0XIaeT OT
npobneM ¢ apairiBepamu. MHorue mnpeooOpazoaterin USB-COM ompenensitorcs B OC Linux 6e3
JIOTIOJTHATETHHBIX MAHUITYJISIIUAN.

s yBeTMYeHUs] CKOPOCTH TPOTrPaMMHUPOBAHHS MTPEOOpa30BaTEH JODKHBI UMETh JIOCTATOYHO
oonbion Oydep mpuéma/mepenaun. MakcumalibHbI pa3Mep nakera (TouHee moje data), a Taxke
Apyrue TapamMeTpbl Iporpammaropa, 3agaroTcs B (daine KoHUTrypanuu mporpammaropa,
HAXOJAIIETOCS B AUPEKTOPHH «Progs».

B 06a3oBoii Bepcuum mporpammaropa CBSi3b C KOMIIBIOTEPOM OCYIIECTBIISIETCS —4depe3
npeobpaszoBarenns USB-COM  FT230XS (FTDI), 4ro mo3BOMMIO MOAHATH CKOPOCTH OOMEHa
nporpamMMaropa ¢ Komnbsiorepom 10 3 Mbur/c.

9.2. 3amura umHTepderica USB oT anekTpocTaTHuecKuX paspslioB peaii30BaHO Ha COOpKe
USBLCG.

9.3. Ilpumenenne wmukpocxembl ADuMI2INI1 (Analog Devices), momMuMo coriacoBaHHUs
YPOBHEH, MO3BOIHIIO T00aBUThH TATbBAHUYCCKYIO Pa3BA3KY.

9.4. B xauecTBe OCHOBBI MporpamMmaropa BeiOpan MukpokoHTpoiiep XMC1100T016X0064 u3
cepur  XMCI1000 (Infineon). HMcmomb3oBaHue  JaHHOTO  MHUKPOKOHTPOJUIEpA  TO3BOJIHIIO
IIPOrpaMMUpPOBaTh YCTPOMCTBAa B AMana3zoHe HanpsokeHuid oT 1.8 B 1o 5.0 B 6e3 nomonHutensHOro
COIJIaCOBaHUs YPOBHEH.

OCHOBHBIE XapaKTEPUCTUKKA MUKpOKOHTposiepa XMC1100T016X0064 (Infineon):

- o0weMm Flash — 64 KbaiiT;

- 006éM RAM — 16 KbBaiir;

- MakcuMalibHas ckopocThb 1o unrepdeiicy UART (cBsi3b ¢ kommbroTepom) — 8 Mburt/c;

- MaKCUMalibHasi CKOpocThb 1o untepgeiicy SPI — 16 Mout/c;

- MaKcuMalbHas ckopocTthb 1o uatepdeticy 12C — 400 Kbut/c;

- HanpspkeHue nutanus — 1.8...5.0 B.

Muxkpoxontposiep XMC1100T016X0064 MoxHO 3aMEHUTH JIFOOBIM MHUKPOKOHTPOJJIEPOM U3
cepurt XMC1000 (TpeOyercst mepeKOMITUIISILINSA).

UcnonwszoBanne mukpokontpoiiepa cepun XMC1400 (Infineon) B cBsi3ke €O CKOPOCTHBIM
npeobpaszosareneM USB-COM no3BoiuT yBeIHMUUTh CKOPOCTH OOMEHa ¢ KoMIbioTepoM 110 12 Mout/c.
IIpu 3TomM coxpansercs paboTa mporpaMMaropa B auana3zoHe HampspbkeHui nurtanus 1.8...5.0 B 6e3
JIOMIOJTHUTEIBHOTO COTTIACOBAHMSI YPOBHEH.

Pucynok 9.1. BHemnuii Bug nporpammaropa CmdProg

9.5. Ha murate mporpammaropa pacrnoiokeHbl 4etbipe naaukaropa «VBUS», «OK», « WORK,
«ERRORY, oToOpaxaromue TeKkyliee COCTOSHUE!

- «VBUS»y (x€nterit) — nanuKaTop nutanue muHsl USB;

- «OK» (3en€Hblif) — mpoliecc MporpaMMHUpPOBAHUS 3aBEPIIMIICS YCIIEIIHO, MO0 MporpaMmMarop
BKJIFOUYEH M TOTOB K paboTe;

- «\WORK» (cunuit) — uaér mporiecc nporpaMMUpOBaHHS;

- kKERRORY (kpacHbIit) — mporiecc mporpaMMHUPOBAHUS 3aBEPIIHIICS HEYAA4HO.

9.6. IlporpaMMaTop MOXeET OBITH pEaNIM30BaH Ha JOOOM MHKPOKOHTPOJUIEPE, HMEIOIEM
HeoOXoauMBIE ammaparHbie nHTepdeiich (Bkmodas annapaTabiii USB B pexxume Virtual Com Port).
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9.7. Hcnonvzoseanue npozpammamopa ¢ OC Windows. Jlns yBenudeHUss CKOPOCTH OOMEHa
MEXJy KOMIIBIOTEPOM M MPOTrpaMMaTOpOM, MOCTPOCHHbIM Ha 0aze mpeodOpazosarens USB-COM ot
kommaauu FTDI, Heo0X0IMMO M3MEHUTH MapaMeTpbl COOTBETCTBYIOIIETO IOCIIEI0BATEILHOTO TIOPTa,
KaK [M0Ka3aHo Ha pucyHke 9.2.

[ononHuTenbhbie napaMeTpul COM2 e |

—Pasmep USB-naxeTta OTHMeHE |

Y1obkl YCTPaHUTE NPoBNeEMs! © NPOMZBOAMTENEHOCTEID HE HUSKMX CKOPOCTAX NEPEAEYM,
nonpoByITE YMEHBLWMTE SHAYEHME., YMOnYaHUA |

Y1olkI yEEMMHYMTE MPOMSE0ANTENEHOCTE, NONPOBYIATE YBEAMHMTE 3HAYEHME,

Bydep npuema (BaiTe): 4096 =
Bydep nepeaaqm (BaiTe): 4096 -
~ [JononHUTENbHEIE HACTPOMKKM ANA BM cep ————— [~ [lONQNHUTENEHEIE OMLMKM
MpW BOZHUKHOBEHAW OLMBOK NP NPMEME AaHHEIX 0T OfHapy#eHWe ycTpoicTe Plug-and-Flay v
YCTPOACTER, NOMPOGYITE YMEHSILMTE HaueHHE. MzMeHeHWE TaliMayTa npy paboTe c npuHTepon [
erenﬂ OHMAEHWUA {MCEK.}: I 1 j J OTMEHUTE, BT YCI'DOﬁCI'EO BbIKNEOHEHD I_
M (vl IUI:FE‘I'.I.LEHME TP UYHaiIRoM O 1 RIrYeEHin I—
Taﬁmami EE;EEIEF;EI; JMHWED BOLD 1P SdBepueHnn I—
) 3aNpETUTE YNPEBMNEHME MOAEMOM MK CTAPTE o
MUHMMENEHOE 3HaYeHWe TalMayTa m Enable Selective Suspend r

ANA YTEHHA (MCek):

MUHMMENBHOE IHAYEHME TAMAYTE m Selective Suspend Idle Timeout (secs): IS 'l

Ans 3anMon (Meek):

Pucynok 9.2. ITapamerpst COM-niopta 8 OC Windows

9.8. Hcnonvzoeanue  npocpammamopa 6 OC  Linux. Tlepen  ucnoib30BaHUEM
nocienoBarenbHOro nmopra B OC Linux, HE0OX0IMMO BKITFOUHTH MOJIB30BaTels B Tpymy dialout.

Jlnis yBENIMYEHHUsI CKOPOCTH OOMEHa MEXIy KOMIIBIOTEPOM U MPOrpaMMaTopOM, MOCTPOCHHBIM
Ha Oaze npeoOpaszoBarenss USB-COM ot komnanuu FTDI, Heo6xoaumo B pexxuMe cyneprionb3oBaTens
W3MEHUTH MapaMeTPhbl COOTBETCTBYIOIIETO ITOCIIE0BATEIILHOTO MOPTa:
echo 1> /sys/bus/usb-serial/devices/ttyUSBO/latency_timer
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