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BBegeHue

B maHHOM onmucaHuM NpuBOAMTCA MOPSAOK AENCTBUS, KOTOPbI HEoBX0AMMO Mpon3BecT Ans
Hayana paboTbl ¢ nnaTton [leMOHCTpaLMoHHO-0TNagoYHas nnata 1986BE91_EvBrd:

Heobxoaumoe annapartrHoe obecneyeHue ons Havana paﬁoTbI

3arpyska sigpa MexBIOS n 6ubnuotekn 6nokoB BO el namste MoxeT ObiTb Npou3BeaeHa
nsyms cnocobamu: no UART u nporpammaTopom.

[Ana nporpammupoBanus nnatbl yepe3 MexBIOS Development Studio ucnonbsyetcs RS-232.
Ecnn ona paboTel ¢ KOHTpONMepoM ucnonb3yetca komnbiotep 6e3 RS-232 Bbixoga — Heobxoanmo
ucnonb3oBaTth nepexogHuk USB-RS232.

Heobxoammoe nporpammHoe obecneyeHue Ans KOMAUNALMUM CTAPpTOBOrO NPoeKTa u
oubnmotekn 6nokos

1. YcraHosutb MexBIOS Development Studio Bepcun 6.9 1 Bblwwe ¢ canta:
Cant komnaHum 000 «HIM® MexaTpoHuka-Ipo», pasaen npoayKTbI/NporpammHoe obecneyeHme:
http://mechatronica-pro.com/ru/catalog/software

2. YcraHosutb komnunsatop GCC ARM Embedded
https://launchpad.net/gcc-arm-embedded/4.9/4.9-2015-q3-update

2.1. He U3MeHsTb OMPEKTOPUIO YCTAHOBKM KOMMUNISATOPA (YCTaHOBWTL B MpeanaraeMoe MecTo).:
3. YcraHoutb 6ubnmoteky MDR32F9QX_Setup_v1.0 u Bbiwe. B onucannm 6ubnuotekn Ha cainte
ybeauTbes, UTo Tekylas bubnuoTteka nogaepxmeaeTca ycraHosneHHon Bepcuein MexBIOS Development
Studio.

4. Mporpamma 1986UARTWSD — ans 3arpysku no UART. lNoctaBnsietcs ¢ guckom MO K KOHTponnepy.
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Heobxoammoe nporpammHoe obecneyeHue ans 3arpysku nporpammaTtopom J-link

5. Ckavatb gpavsep ans J-link nporpammatopa (apavsep ans nporpammatopa |AR He nogongér) no
CCbIMKeE:

http://zadig.akeo.ie/downloads/
Mo ccbinke ckavatb dann zadig_2.2.exe
Mpu ycTaHoBke BbibpaTh J-link 13 cnincka.

-

Ed Zadig o ]
Device Options  Help

| ik - | [ Edit

Driver  (NONE) WinUSB (v6.1.7600.16385) = More Information

WiInlISE (libush)
USBID 1366 0101 libush-win32
;= Install Driver bt libusbt
we s X WinUSB (Microsoft

1 device found.

L = =

W e—— s

Mpumevanue: Ecnu Bbin yctaHoBneH gpaveep oT IAR, To HeobxoauMMO Yepe3 aucneTyep YCTPOMCTB
yZ4anuTb NOMHOCTLIO ApaiBep 1 YCTaHOBUTL NpeanaraeMbli Apansep.

lMocne KOPPEKTHO YCTAHOBKW YCTPOMCTBO OTOOPAXaEeTCs Kak:

-

= dwcnetyep ycrpolcTs l ] | (=] |_ihl
Dain  Jeidctene Bwg Cnpaeka

&= | T HE ®

> 1.—_-.1 DVD m CD-ROM guckoeogbl
g IDE ATASATAPL konTponnepe
. ¥ Texas Instruments Emulators
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3arpy3ka sigpa MexBIOS no UART

1. CHUMUTE NuUTaHKe ¢ Nnarbl.
2. Mepeknioumnte nepekntovatenn SW2, SW3 B nonoxenue 1.
3. MNopaiTe nuTaHue Ha nnary.
4. Mopgkntounte Nnaty k komnbroTepy no RS-232 nnbo yepes nepexogHnk USB-RS-232.
5. MepeiguTe B nanky yCTaHOBIEHHOK BUBNNOTEKN.
C:\Users\%USERNAME%\AppData\Roaming\NPF Mechatronica-Pro\MexBIOS Development
Studio\Libraries\MDR32F9QX\
5.1. MNepengute B nanky StartUp.
5.2. CkonupynTe cpann StartUp.hex.
6. MepeiguTe B nanky ¢ pacnakoaHHo u3 apxmea ytunuton 1986UARTWSD.

7.Bcraebte B manky StartUp.hex. Ybegutecb, 4T0 B nanke HaxoguTCs UCMOMHSEMbIN (hann
1986WSD.exe.

8. 3anyctute nporpammy 1986WSD.exe.
8.1. Haxmute kHonky Browse... u Bbibepute fobasneHHblin dann StartUp.hex.

[ & 1986WsD S

File to download
| C:\templ1936LIARTWSD\StartUp. hex

Monitor Status

MNogkniowaTe 1986BE9% k PC COM4
Haskmute Start

[v Erase [+ Program v Verify

COomM4 Start Start-Hun Exit

9. 3apaite COM nopt n HaxmuTe Enter.

BHumanue: Homep COM nopta gonxeH 6biTb B gnanazoHe COM1..COM9 (Homep COM nopta
A MOXHO nomeHsTb cpegcteamu Windows). Ecniv Homep COM nopta 10 # Bbiwe — npowmBka no
UART He HauHéTCS.

10. Haxxmute kHonky Start.

11. HauHéTca npouecc 3arpy3ku. locne ycnewHon 3arpysku B OKHe MH(OPMaLIMK NOSBATCS cregyowme
coobLeHus:
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rﬁﬁ, 1986WSD ES S

File to download
| C:\templ1936UARTWSD\StartUp. hex Browse. ..

Monitor Status

MNogknowaTe 1986BE9x% k PC COM4
HasmuTe Start

CHHXPOHK3aUMA, ., DK

baud rate 115200 OK!

boot load...OK!

Full chip erase done!

Program 126208 byte done!

Verify done!

[v Erase [+ Program v Verify

coma RUN Start-+Run Exit

12. CHAMUTE NnUTaHKe ¢ NnaTbl.
13. Mepeknounte SW2 n SW3 B nonoxeHwe 0.
14. MoxHo HayaTb paboty B MexBIOS Development Studio.

3arpy3ka sigpa MexBIOS ¢ nomouibto nporpammaropa J-link

1. ToAaroToBMTL OTNAAOYHBIN KOMMAEKT K paboTe.

2. Y6eputbes, yto SW1, SW2, SW3 ycraHosneHb! B Hynesoe nonoxeHue (FLASH/JTAG_B).

3. MopkntounTts NporpammaTop k pasbembl JTAG-B. MNMoakntounTb nporpaMmmatop K KOMMbTepy.

4. Mopatb nuTaHue Ha nnary (+5 B).

5. OtkpbITb MexBIOS Development Studio u cosaatb daiin npoekta ansg MDR32F9QX.

6. Mepentn Ha Bknaaky lMpa.ka.

7. Haxatb kHonky [powmBka. [lOSBUTCS OKHO ynmpaBneHWs YTUNUTbI 3arpyskn. HaxaTb KHOMKy
Mpowmwueka:
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-

J-LINK OPENOCD Flash

MmA npogykra
McnonHAemenli daiin bin\openocd.exe
Pafouan nanka %MexBiosDirte\Utils\openocd

Pextum komaHgHol ctpokn

KomaHgHanA cTpoka - "kits/MDR32FI1T_jlink.cfg” -c "program "%
@aiin ocHoBHoW cbopkw MpowneKa
@aiin cbopkw nons3oBatens Mpownexa

®aiin ctaprosoro npoekta  %elLibraryDirte\MDR3I2F9QX\StantUp\StatUp.e Npownexa

Yaanute EwiGpats 3aKpbITh

8. B okHe nosiBuTCS MHGOPMALWS O Xo4e NporpaMMUpOBaHKS.
9. Ecnu nosiBunocb coobLueHue:

Info : JTAG tap: mdr32f21t.cpu tap/device found: Ox4ba00477 (mfg: 0x23b, part: Oxba00, ver: 0xd)
mdr32f91t, cpu: target state: halted
target halted due to debugrequest, current made: Thread
¥PSR: 0x021000000 pc: 0x000000a8 msp: Ox20003000
** Programming Started **
auto erase enabled
el e : 0 /NPFMEC ~1/MEXBIO ~2/LIBRAR ~1/MDR.3:

** Programming Finished **
== \erify Started **

erified 126060 bytes in 0.506034s {203,133 KiB/s)

Al tap: mdra219
shutdown comm

.Cp mfg: Ox23b, part: Oxba00, ver: Dxd)
and invoked

3arpy3ka sigpa 1 6nbnuoTeky 6110KOB BbINOMHEHO YCMELLHO, ECAK:

** Programming Finished **- coobLyeHue, 0 TOM 4TO NpOrpaMMMpOBaHNE 3aBEPLLEHO.
** Verify Started **

verified 126060 bytes in 0.606034s (203.133 KiB/s)

** Verified OK ** - coobLyeHne 0 ToM, YTO BepumKaLums 3aBepLUEHa YCMELLHO.

** Resetting Target **

10. OTKMIOYMTb NUTAHKE OT NNatbl.

11. OTKMOYMTb NporpaMmaTop.

12. MoxHo npuctynats k pabote B cpeae MexBIOS Development Studio.
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OnucaHne HaCTPOMKMN CBA3M

HacTpoika cBsi3W Npon3BoaUTCS B CTapTOBOM npoekTe B hanne board_Eval_1986VE91T.c. o
YMOMYaHWI0 HAaCTPOMKM CBS3W BbICTABMIEHbI CM. PUCYHOK HIXKE.

Ecrm Bbinn npousseaeHbl NMtobble M3MEHEHMS B (haitnax CTapTOBOrO MpOeKkTa — Heobxognmo
Npou3BeCTM KoMnunaumio 1 3arpysky StartUp.hex B namsitb KOHTponnepa no OAHOM U3 NPUBEAEHHbIX B
[aHHOM PYKOBOACTBE UHCTPYKLM MO 3arpy3Ku.

B crapToBOM npoeKkTe HacTpoeHO opHO nepuoanyHoe npepoiBaHne SYSTIC, kotopoe
BbINOMHSAETCA Ha Yactote 5 kM. [lonb3oBaTtenb MOXET WCMOMNb30BaTb W Apyre MpepbiBaHus, HO
HeobXoAnMMOo 1X HacTPOMTb No nogobuio ¢ npepbiBaHem SYSTIC.

RS-232

Ona nnatel 1986BE91_EvBrd obmeH pgaHHbiMu ¢ sigpom MexBIOS™ ocywectensercs no RS-
232.

Hactpoiika cBs3u nponsoaumTcs B okHe MapameTpbl Ha Bknagke CBA3b. Bbibop ocyliecTBnseTcs
B pasgene Tun noaknoYeHus.

CBsi3b N0 RS-232 no ymonyaHuo UMeeT CreaytoLine HaCTPOKu:

MapameTphl ﬁ

i| Obwue | Ceast | Bubnwoteka Models  Bubnwnotexka MDR32F9QX 4 |8

Tun nogxnHUYeHHa
MNpeobpazoearene USB - RS-232/485 (MODBUS RTU) o
Ethernet (MODBUS TCP)

USB (npAMoe nogknioueHne)

HacTpoiikn COM-nopTta

MocnenoeatensHBIA NopT A
Appec yana 1 -
Cropocte obmena 19200 -
Pexum naputeta Bes npoeepky -
[nWHa CHMBEONA JaHHLIX 8 bur -
KonwuecTeo cTonoesix Gut 1 Bur v

Ethernet Hacrpoiikn

IP appec 192.168.127.10
Mopr 502
Agpec yana 1 -

ABTomarudecknil nouck
0bwHe HACTPOHKH
MakcumansHoe KONMYECTEO PETUCTPOB 120

Mepuog Taiimepa obHoBneHnA (Mc) 20

0K OTmena
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Hayano pa6otbl B MexBIOS Development Studio

1. Cospartb pann npoekTa:

\j Co3paTh NpoekT Modele

K1921VEDLT
MDR32Fa0K
STM32F30X
STM32F4
TMS320C2834x
TMS320F2833x

e OTKPbITb NPOEeKT

TocnegHwe NMPOCKTEI

333333

1. EV-1986VE9LT_ vl

2. T[lepentu Ha Bknagky MDR32F9QX:

mm-) M MDR32FOQX |2

M MDR32FIQX

C-© +DDCX QF

BACKGROUND

3. Ha none Habopa fobaBneHa CTpyKTypa Mporpammbl, KOTOPasi BbINMOMHSAETCS B LMKIE HE 3aHATOCTU
npoueccopa.
4. [obaBuTb Ha none Habopa 6nok EVENT u HacTpouTb cnegytowym o6pasom.

Herounmk 2 AnnapaTHoe
Bektop 20 ¢ SYSTICK
Mepwog 0.0002

Pexonm mogendpoBaina 2 | HenpepolsHoe

5. [obasutb hopmyny v nogknounts e€ k SYSTICK:
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SYSTICK

FORMULA

6. [ea pasa Haxmute Ha FORMULA — otkpoetcsi none Habopa. MaHenb aneMeHTOB M3MeHunach 1
Tenepb COAEPXUT AOCTYMHbIE AN NPOrPaMMMUPOBaHUs BrOKN.

7. B 6ubnuoteke MDR32F9QX pgoctyneH apaisep anckpetHon Hoxku GPIO.
7.1. Ha nnate eCTb nsTb NOMb30BATENLCKUX CBETOAMOAA:

HL1 PDM0O Hcnonnenue

I @_. Type 1: Output

HLZ PO Pin 58 : PD10

I @__ Value ]

HL3_PD12_
C‘}’ Mpumep HacTpoitku 6noka GPI1O

HLS_PD14_

b, &

8. Togkntoumnte K anckpeTHon Hoxke BUTTON.
9. Ha BKknagke YCTPOMCTBO HaXMMUTE KHOMKY [oakmtoumnTbes. ECiv HacTporku cBSA3u Bbiny Npon3BeaeHb
BEPHO, TO KOHTPONMEpP BbIMAET Ha CBA3b:
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[ MexBIOS e |

'0' ¥CTaHOBNEHD COBAMHEHME C YCTPOMCTEOM.

Kongurypauyus BuBavoterw: Library_ MDR198GBEOLT
Kondurypauma crapToecro npoekrta: Startlp_Eval_1986VESLT

Twn ycTpoictea: 1986VESLT

Cnwucanwne Evaluation Board
Bepowa MC: 01.00

L -

10. [anee HaxaTb kHonky 3arpy3utb O3Y.
11. MNocne ycnewHon 3arpy3kn B O3Y aBTOMaTM4eCKkn HaYHETCH 0BHOBREHME. pn HaxaTun Ha KHOMKY
BUTTON - 6ygeT 3aropaTbCsi CBETOAMOA Ha nnaTe, K KOTOPOK BbINo Npon3BeaeHO NOAKMIYEHNE:

BUTTON HL1_PD10_

£

T
Fa
-
L=
=
=

@ I

)
=
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=
=
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M

T
=
.
-
=)
=
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@ I

HLS_PD

=
I-Il'l-

¥

12. OctaHoBuTb OOHOBREHME.
13. [lanee MoxHO cobpaTb CXeMy MUraHusi CBETOANOAA:
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BUTTON HL1_PD10_
fi"] | Integer |I'ItE§ErI @ Integer
CONST igG_SIMM_PULSE_EN 153 HLZ PD11_10
- Integer Integer, Integer Integer, Integer
1 [l } W o
17 16 HL3_PDM2Z_11
IntEgEr[> @.. Integer
HL4 PD13_12
|I'ItE§Er[> @ Integer
HL5 PD14 13
Integer, Integer
B o
14
13.1. igG_SIMM_PULSE_EN cnegytoLye HaCTponku:
Hocnonnenne
SampleTime 0.0002
Ampl 1
Time_Pulse 0,25

14. CHoBa 3arpy3uTb nporpammy B O3Y, y6eanTcs, 4To Ha4anocb MUraHne OJHOro CBeToanoaa.
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