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1. OnucaHue naarbl

Mnata UDK-32F107V npeaHa3HavyeHa AN1a OTAAAKM NPUAOKEHUN Ha Ba3e yCTaHOBIEHHOTO
MUKpPOKoHTponnepa STM32F107VCT6. Kpome Toro, umeeTcAa BOSMOXHOCTb MCNONb30BaATb €€ B
KauyecTBe BCTPaMBAaEMOro MoAynA roTOBOro YCTPOMCTBA, A TaK¥Ke Kak nocobue gna obyyeHuns
NPOrpPaMmMMPOBaAHNID MUKPOKOHTPOI/IEpoB cemencTBa STM32. B uncne npoyen nepndepumn, Ha
nnaTe yCTaHOBNEH pa3bem A/14 CTbiKOBKU ¢ TFT XK.

Ona UDK-32F107V HanucaHa 1 NnpoBepeHa B pabote bubanoTteka gpansepoB nepnudepumn, a TakKe,
npuUmepbl PaboTbl C HUMU, YTO NO3BONAET HAYMHAKOLWMM Pa3pPaboTyMKam B KOPOTKUE CPOKM
CaMOCTOATENIbHO HanMcaTb NePBOE NPUNOXKEHUNE, He Yrnybasach B HIOAHCbl HU3KOYPOBHEBOIO
NpPOrpPaMmmmMpPoOBaHUA.

MmeeTca BO3MOXKHOCTb 3anycka Ha naate GUI ot ST Microelectronics, a Takke SAFERTOS, FREERTOS
n uC-OSlIlI/MI.

Ha noctaBnsiemom c nnaton DVD HaxoasaTca npuHUMNManbHaa cxema naatol (B8 popmate pdf),
3/IEKTPOHHbIN BapuaHT PYKOBOACTBA No/sib3oBaTena, bubnmoteka gpansepo UDK-32F107V_LIB, a
TaK e, NporpammHble npumepbl n becnnaTHble cpeacTBa pa3paboTkm. Mck cHabxeH yaobHoM
CMCTEMOM aBTO3aNyCKa, yNpOoLLAOLWEN HABUIALMIO MO ero Kataaoram.
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1.1 MexaHun4yecKue XapaKTepUCTUKMU:

FabapuTHble pa3mepbl 62 X 95 mm.

MaTepuan ne4yaTHOM NAaThl - cTeknoTekctonut FR-4 1,6mm.

LiBeT Nas/IbHOM MaCKu - YEepHbIM.

MOKpPbITME KOHTAKTHbIX NIOWAAOK NAaTbl — UMMEPCUOHHOE 3010TO.
MOHTa) KOMMOHEHTOB — ABYXCTOPOHHUMN.

MapKMpOBKa KOMNOHEHTOB — ABYXCTOPOHHAA.

VVVYVYVYY

1.2 dneKTpuyeckue XxapaKTepUCTUKMU:
» HanpsaxeHue nutaHus : 5B.
» MoTtpebnaembint TOK : He 6onee 400 mA.
» [lopava NUTaoLWEro HanpaXXeHmsa yepes o4MH U3 TPEX Pa3beMOB:
v paszbem nutaHus,
v’ pasbem mini-USB,
v/ pasbem paclumpeHus.

1.3 YcraHoBneHHasA Ha nnate nepudepusa:
» 3ByKOBas cuctema:
v' 1°S ayamo-LAN,
v 3,5 mm pasbem “Audio out”,
v 3,5 Mmm pasbem “Line in”.
» BHewHAsA namATb:
v' 4MB Dataflash,
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>
>

>

>

v I°C 256K6uT EEPROM,

v' Pasbem gna microSD Card™.

Ethernet:

v/ 10/100MBog RMII PHY,

v’ |EEE-802.3-2002 coBmectumbliit Ethernet pasbem RJ-45.

USB:

v Host/Device/OTG USB PHY, BCTpOEHHbI B MMKPOKOHTPONED,
v’ KNIOY HanpaXeHuWa nuTaHuna B pexknme USB-Host ¢ KOHTposiem ToKa noTpebnenus,
v’ pasbem miniUSB-B.

MocnepoBaTenbHblie MHTEPDENCHI:

v' CAN,

v RS-485,

v" Pasbem RJ-11 ¢ BbiBeAeHHbIMM Ha Hero curHanamu CAN u RS-485.
Pasbem ans noakntodeHms TFT KU 3.2” 240x320 nukc.

Yacbl peasnibHOro BpemeHu, BCTPOEHHbIE B MUKPOKOHTpOANED.

v’ Pe3epBHOE NUTaHMe OT MOHUCTOPA.

Pasbem BHYTPUCXEMHOIO OT/Ia4uMKa:

v JTAG,

v" SWD.

Ceetoanoapbl:

v’ cBeToamos, nonb3osaTens,

v/ cBeToamos, NpesblWeHna 4oNycTUMOro Toka ana USB-Host,

v CBETOAMOS, NMUTAHMNA OT BHELLHEro NCTOYHMKA,
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v cBetoamop nutaHua ot USB.
» DIP-nepekntovatenu:

v’ 2 DIP-nepekntoyaTens Bbibopa pexkmnma 3arpy3ku ynpasaaioweil nporpammol.
» KHonKku:

v" KHOMKa “Reset”,

v KHonka “Wake-up”,

v’ KHonKa “Tamper”.
» Pasbem paclumpenus PLD-40.

2. KomnneKT nocrtaBku

lNnaTa noctaBnAeTcA B O4HOM U3 TPpeX CTaHAaPTHbIX BAPUAHTOB KOMMNMJ/ZIEKTALUW:

» MuHumanbHbin “UDK-32F107V Minimal”
» Tunnudbin “UDK-32F107V Typical”
» MakcmmanbHbin “UDK-32F107V Maximal”

Kpome Toro, BO3MOXHa NocTaBKa naaTbl B UHANBMUAYANIbHOM BapuaHTe No NpeaBapuUTenbHOM
[LOrOBOPEHHOCTU C 3aKa34yMKOM. Hanpumep, MOXKHO 3aKa3aTb NaTy C HE YCTAHOB/IEHHbIM Ha HeW
ayauo-UAMNom, nnu Ethernet PHY — 370 yaeLWweBUT CTOMMOCTb KOMNAEKTA U YBENNYUT KONIMYECTBO
cBODOOAHbIX NOPTOB BBOAA-BbIBOAA Ha pasbemMe pacliMpeHUs.
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CocTaB CTaHZAPTHbIX KOMMIEKTOB NOCTaBKM OTobpakeH B Tabauue:

BapuaHTbl NOCTaBKM

Minimal Typical  Maximal
Ty . .

- lwr  dwr
Lwr lwr  dwr
- : Lwr
- 4wt 4wt
- 4wr 4wt
- - 4 wr
- lwr  dwr
. lwr  lwr
- lwr  dwr
- lwr  dwr
Lwr lwr  dwr
- lwr  dwr
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3. CTpyKTypHasa cxema OTNa404HOM NNaTbl:

320 x 240
TFT LCD
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4. OnucaHue nepudepun MUKPOKOHTPOI/Iepa U OPraHOB ynpasieHus
4.1 DIP-nepeKkntoyaTenu pexxmma sarpysku

KaK y BceX MMKPOKOHTPO1NEepOoB, OCHOBaHHbIX Ha Aape Cortex M3, y STM32F107VCT6 3arpy3ka
npouncxoanTt c agpeca 0x0000 0000. Mepsbie 2 Kb namatn moryT 6biTb cBA3aHbI ¢ Flash-namaTblio,
CUCTEMHOW NAaMATbIO UK cTaTndecknm O3Y, B 3aBUCMMOCTM OT COCTOAHMA YCTAHOBNEHHbIX Ha NaaTe
DIP-nepekntoyatenen.

Mpw 3arpy3ke n3 FLASH-namAT nonb3osatena byaeT BbINOAHATLCA NPUKAAAHAA Nporpamma. Joctyn
K ee KoZy Npon3BoANTCA, HauMHaAa ¢ agpeca 0x0000 0000, nan 0x0800 0000.

Ecnun BbiBpaHa 3arpy3ka M3 CUCTEMHOM NAaMATH, BbI3bIBAETCA 3aNPOrpaMmMmMPOBAHHbIN
NPOM3BOAUTENEM 3arPy34mK, MO3BONAIOWMI NporpammmpoBaTb FLASH-namATb MUKPOKOHTpOANEpPA
yepes USART,. [locTyn K Ko4y 3arpy3ymKka npomnssoamtca no agpecy 0x0000 0000 nnum Ox1FFF BOOO.

3arpyskKa 13 BCTpoeHHo SRAM mMoXKeT MCNo1b30BaTbCA BO BPEMS OT/IaA4KMU NPUKAALHON NPOrpaMmmsl
C LLeNblo COKpaLLeHUs umKaoB nepesanucn FLASH-namATM MUKPOKOHTPOANEPa, a TaKKe Ann
YCKOPEHWUs CaMOro NpoL,ecca 3arpysku.

JocTtyn Ko BcTpoeHHo SRAM npownssoautca no agpecy 0x2000 0000.

n WWW.UNIDK.COM
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KombuHaunmn nonoxkenuma DIP-nepekntovatenen otobparkeHbl B Tabaumue.

DIP-nepekntoyatenun Pexxum 3arpysKku
BOOTO BOOT1 |
0 X FLASH-namATb nonb3osBaTtens
(dmsnuecknit gnanasoH agpecos 0x0800 0000 - 0x0803 FFFF)
1 0 CuctemHada namaTtb
(dmsnuecknin gnanasoH agpecos Ox1FFF BOOO - Ox1FFF F7FF)
1 1 BctpoeHHaa SRAM
(dunsmuecknin ananasoH agpecos 0x2000 0000 - 0x2000 FFFF)

«0» COOTBETCTBYET MOIOKEHMIO «BbIKNOUEHO», «1» - «BKIOYEHO», «X»-HE UMEET 3HaYeHu .
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4.2 Pazbem TFT XXKU

Mnata cnpoeKTMpoBaHa aasa coBmecTHoM paboTtbl ¢ -KKU HY32D u cooTBeTcTBYET emy no rabaputam.
KU Kpenutca K nnate BuHTamn M3 x 5 yepes pe3bboBble CTOMKW.

YnpasneHue KOHTponnepom nHanKaTopa (SSD1289) ocywectsaserca nocpeacTBom 16-pa3pagHoi
napannenbHom wWuHbl. *)KKU no3sonseT otobparkatb rpadpuyeckme gaHHble ¢ paspeweHnem 320x240
nukcenen go 262000 yBeToB. B coctaB moayna MHAWMKATOPA BXOAUT pe3ncTmMBHbIM Touchscreen ¢
KoHTponnepom XPT2046. YunTtbiBasa To, YTo MUKpocxema XPT2046 He nogaeprKmuBaet
BbICOKOCKOPOCTHOro o6meHa no wuHe SPI, Touch Screen ynpasnsaeTtca nocpeAcTBOM NPOrpammHO
opraHusoBaHHoro SPI-uHTepdeica, 4To No3BonAeT 0cBo6oAMTb annapaTHbii SPl, ans paboTol ¢
6onee 6bICTPbIMUM YCTPONCTBAMMU, TaKUMU, Kak Dataflash u microSD card.

B KOHCTPYKUMIO OTNaA04YHOM NNaTbl BBEAEHA BO3MOXKHOCTb yrpaB/ieHns noacseTkon TFT-maTpumubl
nocpeacTtsom noaayvum yposHa nor.1 Ha BbiBog BLCNT pasbema mogyna KKN.

Ecnu HeT HyXKAabl ncnonb3osaTtb KKWU, To curHanbl ynpaBaeHMA noab3oBaTe/lb MOXKET UCM0/1b30BaTb
ANA APYIUX HYXK A, NO CBOEMY YCMOTPEHMIO, MOYYMB TaKMM 06pa3om Ha nnaTte ABa pa3bema
pacwmpeHna BMeCTo O4HOrO.

WWW.UNIDK.COM
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CurHanbl pazbema mogyna XKW npusogAatca B Tabauue:

[ Ne | Curnan ®yHKUNOHaNbHOE onucaHne

[ +5V  Hanpawene nuTammamogyna +5V.

GND O6buwwuit npoBsoga.

D1

O
w

)
]

)
~

D9

O
=
=

O
=
w

RR(R|R|IR[(R|PR|R[m ¢
NVIN(O NN |WIN(RIO

O
=
(2]

W ONIDK CoM



UDK-32F107V v1.1

CS
RS

EE
=

)
O

RESET

e
S -
O

BLGND

~N
o
—
(@)
=2
=

TP_IRQ

—
I'U
(@)
wn

TP_SCK
TP_SI

_|
"
w
@)

w
w
<

BEEEEEEEEEESEAEEEES

()
p=d
O

CurHan Bblbopa SSD1289. AKTMBHbIN ypoBeHb — nor.0.

CurHan nepeknoYeHma AaHHble/KoMaHaa.

CurHan 3anucu no 16-pa3pagHomn wuHe B KOHTpoanep KK SSD1289.
AKTUBHbIN ypoBeHb — sior.0.

CurHan yTeHua no 16-pa3pagHomn WwuHe ns KoHTpoanepa KU SSD1289.
AKTUBHbIN ypoBeHb — sior.0.

CurHan cbpoca KoHTponnepa SSD1289. AKTUBHBbIN ypoBeHb — sor.0.

He nogkntoyeH.

HanpaxkeHue nutaHmAa noacsetkm TFT-matpuubl +5V.

O6wwui npoBoA noacseTkn TFT-maTpuubl.

CurHan BkAKOYEHMA noacBeTkn TFT-maTpuubl. AKTUBHbIN YpOBEHb — nor. 1.

CurHan npepbiBaHuA ot Touch Screen. MNMpepbiBaHWe BO3HMKAET NO 3agHEMY
GPOHTY CMrHaNa Ha 3TOM BbIBOAE.

CurHan Bblbopa KoHTposiepa XPT2046 Ha wnHe SPI. AKTUBHbIM CUTHaN —
nor.0.

TaKToBbIN cUrHan WuHbl SPl KoHTpoanepa Touch Screen XPT2046.

Bxoa, aaHHbIX KOHTponnepa XPT2046. [JaHHble «3aLWenKMBatoTCA» Mo
nepeaHemMmy GPOHTY TaKTOBOrO CUTHaNa.

Bbixoa gaHHbIX KOHTpoanepa XPT2046. [laHHble «3alLe/IKMBAOTCA» Mo
3agHemMy GpPOHTY TAKTOBOrO CMrHaNa.

Bbixoa Hanps»keHua 3,3 ¢ DC/DC-npeobpasoBatensa

O6wui npoBoA,
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4.3 I°C EEPROM

Ha nnaTe yctaHoBneHa MUKpocxema 256K6umT (32K x 8) I°C EEPROM Microchip 24LC256. OHa
CKOHUIypMpOBaHa ANA OTKAMKA MO WMHE Ha du3mnueckuii agpec 0XAO no wuHe 1°C;. CurHanbl
yNpaB/ieHMA MUKPOCXEMOM M306parKeHbl Ha PUCYHKE:

TLV320DAC23

Kpome EEPROM, wuHa I°C noakMtoueHa K Mukpocxeme ayamo-LAMN TLV320DAC23, a Tak»e
BblBEZEHA Ha pa3beM paclIMpeHUs oT1IafouHoM naaTel. NMoapobHoe onncaHue paboTel ¢ aygmo-LAN
npusogmtca B n.4.10 HacToALWEro pyKoBoACTBA.
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4.4 DATAFLASH

YcTaHoBNEeHHaA Ha naaTte mukpocxema Dataflash AT45DB321 nmeet o6bem 4MB n ynpasnaeTtca no
nHTepdency SPI;. Bbibop MMKpocxembl oCyLL,ecTBAAETCA NO 3a4HeEMY PPOHTY MMMNY/IbCa HA BbIBOAE
PB5 MUKPOKOHTpOANEepa. JIMHWUM yNpaBieHUA MUKPOCXEMOM NOKa3aHbl Ha CXxeme:

AT45DB321

microSD card

Kpome Dataflash, wuHa SPI ncnonbsyerca gna obmeHa gaHHbIMM C KapTOM NamaTK microSD, a Takke
BblBEAEHA Ha Pa3beM paclIMPEHMA OTNAL0UYHON NNATbI.

WWW.UNIDK.COM



UDK-32F107V v1.1

4.5 Kapta namatu microSD Card™.

Mnata noaaepkusaet paboTty ¢ Kaptamum namaT microSD n microSDHC. KapTa yctaHaBamBaeTca B
Aepxatenb XS2 DM3AT-SF. YnpasneHue npounssoauntca yepes nHtepdeinc SPI1, Bbibopka — no
3agHemy GpOHTY cMrHana Ha BbiBoge PC5 mukpokoHTponnepa. Mmeetca pyHKLMA onpeaeneHma
Ha/AMYMNA KapTbl B AepxaTtene nytem onpoca amHum PD11 Ha nor.0. lMpoxoxaeHne CUrHanos

yrnpaB/ieHNa KapToi NamATU MOKA3aHO Ha PUCYHKE:

microSD card

AT45DB321

CurHanbl Bbibopa KapTtbl namatn (SDCS) u Dataflash (DFCS) «noaTaHyTbi» K +3,3V — 370 no3BosAeT
n3berkaTb KOHPAMKTA Ha WKHe SPl gaXke B TOM CUTyaLMK, €CAN NOb30BaTENb HE CKOHGUTYpUpYyeT

nopTbl BBOAA-BbIBOAA O4HOIO U3 yCTDOﬁCTB namaAaTu.
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4.6 ETHERNET

B nnate UDK-32F107V npumeHeH Ethernet PHY DP83848, noakntoueHHbIn no nHtepdency RMII
(Reduced Media Independent Interface). CurHanbl ynpasneHuna mmkpocxemom Ethernet PHY
MOKa3aHbl Ha cxeme:

RMIL_TX_EN

RMII_T<D[1:0]

RMII_RXD[1:0]

RMIL_CRX_DV

RMII_REF_CLK

MDIO

MDC

TaktnposaHue DP83848 npounsBoauntca oT KBapueBoro reHepaTtopa ZQ3 c yactoTton 50,0MTru.

(58 WWW.UNIDK.COM
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BHumaHue! MukpokoHTponnep STM32F107VCT6 He no3BoAsSE€T 04HOBPEMEHHO NCNOb30BaTb
Ethernet n USB. bonee noapobryto nHpopmaumio 06 aTom Mor*KHO nony4mntb n3 Datasheet Ha
OMWUCAHHbIA MUKPOKOHTpoANep dupmbl ST Microelectronics.

[nsa coeAnHEHMA OTNaA04YHOM NAaTbl C KOHLEHTPATOPOM MM KOMMbIOTEPOM HA HEWN YCTAaHOB/EH
CTaHaapTHbIM Ethernet-pasbem RJ-45. HasHaueHme ero BbiBoA0B 0TObparkeHo B Tabauue:

| No| Curnan | HasWauewme |

n X+ Bbixog nepepaTtymnka +
n TX- Bbixog nepegatymka -
B RX+ Bxoa npuemHumka +
n CH O6wmin nposog,
BN cH

n RX- Bxoa npuemHumKa -
CH O6wmin nposopA,
Bl cH

WWW.UNIDK.COM
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Cxema 06xKMma npoBoaa 414 NOAKIOYEHUA NAATbl K KOMMNbIOTEPY NPUBEAEHA HA PUCYHKE:

Cxema o06xKnma Kabens Aana coeanHeHnA naatbl C KOHUEHTPATOPOM M306pa>1<eHa Ha CxXeme:

RJ45 Pin#

BEI0—0paHKERR

Pin# RJ45

NCOINEN
NCOINCIN

OpaHHERLEIT

BEA0—SEASHE11

e A0— =S ASHE11

S AEHEIT

CLHL

SEa0—0paHHeEREI

BEI0—CuHI

SEI0—HOpUYIHERERIT

SEAEHEI]

HOpU3HEREI

OpaHHEREI]

BEA0—HODUYHEREIT]

KODUYHERER11

==l I E=ARL IR R L AT

CUuHU

==1 LTI R= T | PO LT ] P

BEA0—CUHUL

RJ45 Pin#

e A0—0paHKERE 1L

Pin# RJ45

N NN IS
N NSNS

NN N
NSNS

OpaHKEREIT

BEA0—OpaHHEREIT

BEA0—SSASHE11

OpaHKEREIT

CUH

BEA0—SEASHR 11

BEA0—CUHI1

CUHUIL

SEIEHEI

Bea0—cuHI

BEI0—HODUYHERERIT]

EEAEHEIT]

HODUYHERR11

O |l | | | | L |

BEA0—HODUYHERERI]

==l ] =] P C L] L] P

HKODUYHERR 11

NEINN
NEINCN
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4.7 RS-485

NHTepdeinc RS-485 Ha nnate UDK-32F107V peannsoBaH nytem npeobpasosaHus 3,3B TT/1
nornyeckmx yposHen ¢ USART; B curHanbl anddepeHumanbHOM IMHUN NPU NOMOLLN MUKPOCXEMDbI
MAX485. YnpouieHHaa cxema nHtepderica nokasaHa Ha PUCYHKe:

W

]
]

Fs
b
!

Rt

RJ-11

I

s

CANM

iI—

Mnata NnocTaBNAETCA C YCTAHOBAEHHbIM Ha Hel pe3nctopom R12 (Rt), Ho 6e3 R10 n R13 (Rs). Ans
BbIYMCNEHUA HOMWHANA MOC/AeAHUX B 3aBUCUMOCTU OT TUMa U A/IHbI IMHUM Nepeaayn,
Nno/ib30BaTeNto pekoMeHayeTca obpaTnTbea K cneundurkaumm npotokona RS-485.

CurHanbl wunH RS-485 n CAN BbiBegeHbl Ha pa3dbem XS3 RJ-11.
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4.8 CAN

YcTaHoBNEHHaA Ha naaTte mmkpocxema MAX3051 oTeBeyaeT 3a npeobpasoBaHMe YpPOBHEN
BCTPOEHHOr0 B MMKPOKOHTpOAAep npuemonepegatinka wuHol CAN. NogkntoyeHne cmMrHanos
nHTepdeiica oTobparKeHo Ha PUCYHKe:

RJ-11

RS5-485

HasHauyeHue BbIBOAOB pa3bema XS3 RJ-11 nokasaHo B Tabauue:

BbiBog Ha3HaueHue

1 GND
2 RS-485 A
3 CANL

4 CANH
5
6

RS-485 B
GND
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4.9 USB

USB-nopT oT/1aa04HOM NAaTbl MOXKeT paboTaTb B 04HOM M3 Tpex pexnmos : Host, Device unn OTG
(On-The-Go). MpoxoxkaeHne curHanos ana pexkmma Device NoKa3aHO Ha CXxeme:

OTG PHY

W UNIDKCOM
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MpUHUMN GYHKUMOHNPOBAHUA pexkuma Host n306parkeH Ha pUCYHKe:

OTG PHY
| USB full speed/

UserLT | = 1MP>2141
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NoakntoyeHue USB B pexkume OTG :

OTG PHY
' USB full speed/

USBFLT | =
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4.10 Ayauocuctema

Ayaumocuctema O0TNa404HOM NNaTbhl NpeacTaBAeHa MUKPOCXEMOM 3BYKOBOIO AenbTa-cmrma LIAT
Texas Instruments TLV320DAC23. [1na ynpaBAeHUA BHYTPEHHUMU PErUCTPAMMN KOHPUrypaumm
33eNCTBOBAH MHTepdENC I°C. Nepepnaya ayano-noOTOKA OCYLLLECTBAACTCA MO WnHe 1°S.

Ha nnaTe yctaHoBneHbl pa3bembl XS8 (“Audio out”) n XS9 (“Line in”) 3,5mm Audio Jack,
MCNONb3yeMble KaK COOTBETCTBEHHO BbIXO4, U BXOZ 3BYKa.
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4.11 Pa3vem pacwmpeHusn

UDK-32F107V v1.1

Ha3HayeHune cnMrHanos no HOMEPY KOHTAKTa B pa3beme pacllnpeHuna npmneeeHo B Ta6I'IMLI,EZ

] T A repiatunisic (s

+5V
TAMPER
WKUP
MCK
SDCS
MCO
PC11
CK
SD
PB14
PD2
PD3
PD4
TXD2
RXD2
PD7
SCL1
SDA1

PC13
PAO
PC7
PC5
PAS

PC11

PC10

PC12

PB14
PD2
PD3
PD4
PD5
PD6
PD7
PB8
PB9

Hanpspkenne nutanus 5V
[IpepsiBanne TAMPER
Curnan npooyxaenuss WAKE-UP
TakToBbli curHan s ayano-1{AIL
Curnain BbIOOpa KapThl maMaTu microSD

Brixon wactorer SOMI 11 st taktupoBanus Ethernet PHY

Ctpo6 I°S st aymuo-1IATT
JlanHbIe 1°S st ayano-1ATT

Brixox nanaeix USART2
Bxon nanaeix USART2

Ctpo6 mmus I°C
Jlansbie umHs! 1°C
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MIl_MDC
+3,3V
PC3
RS485
GND
WS
PA3
PC2
MISO1
MOSI1
DFCS
SCK1
RMII_TXEN
RMII_RXD1
RMII_TXD1
RMII_TXDO
RMII_REF_CLK
USER_LED
GND
MIl_MDIO
RMII_CRS DV
RMII_RXDO

PC1

PC3
PCO

PA4
PA3
PC2
PAG
PA7
PBS
PA5
PB11
PD10
PB13
PB12
PAl
PB10

PA2
PD8
PD9

Curnan MDC Mll-untepdetica Ethernet
Hanpspokenue +3,3V

Curnan HanpaBieHust 1anHbIX RS-485
OO6mwmit mpoBoA
Curnain nepekntoueHus Mexay Kkananamu ayauo-LAII

Master In, Slave Out mmnasr SPI;
Master Out, Slave In muas1 SPI;
Curnan BeiOopa Dataflash
TaxkToBBIN cUTHANI UHBI SPI;

Curnan TXEN RMII-unrtepdeiica Ethernet
Curnan RXD1 RMII-untepdeiica Ethernet
Curnan TXD1 RMIl-untepodeiica Ethernet
Curnan TXDO0 RMIl-untepdeiica Ethernet
Curnan REF_CLK RMII-untepdetica Ethernet
CurHaj ynpaBJeHHs CBETOAMOIOM MOJIb30BATEIIS

OO0t mpoBOa
Curnan MDIO Mll-untepoeiica Ethernet
Curnant CRS_DV RMII-untepdeiica Ethernet
Curnan RXDO0 RMII-untepdeiica Ethernet
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PacnpeaeneHue CUrHanoB no nepnpepuyeckum Moaynsim:

o
SDA1
RXD2

RMII MCO

Ethernet

MIl_MDC
MIl_MDIO
RMII_TXEN
RMII_RXDO
RMII_RXD1
RMII_TXDO
RMII_TXD1
RMII_REF_CLK
RMII_CRS_DV
MISO1
MOSI1
SCK1
DFCS
SDCS

18
14
15
6

19
38
31
40
32
34
33
35
39
27
28
30
29
5

| Momye L Citnanet | Buporell ___________Omhcanxe _____

Ctpo6 mmss I°C
Tlauusie muHs! 1°C
Breixox manaeix USART,
Bxon manaeix USART,

Brixon wactorsl SOMI 11 17151 TAKTHUpOBaHUA
Ethernet PHY

Curaan MDC Mll-untepdeiica Ethernet
Curnan MDIO MIl-untepdeiica Ethernet
Curnan TXEN RMII-unrtepdeiica Ethernet
Curnan RXDO0 RMII-untepdeiica Ethernet
Curnan RXD1 RMII-untepdeiica Ethernet
Curnan TXDO RMII-untepdeiica Ethernet
Curnan TXD1 RMII-untepdeiica Ethernet
Curnan REF_CLK RMII-untepdetica Ethernet
Curnan CRS_DV RMII-untepoeiica Ethernet
Master In, Slave Out mmnsr SPI;
Master Out, Slave In munsr SPI;
TakToBbIi curaain muHel SPI;
Curnan BeiOopa Dataflash
Curnain BbIOOpa KapThl maMaTu microSD
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1°S MCK

CK

SD

WS
IHopTtsl PB14
001Iero PD2
HA3HAYCHHUSA PD3
PD4
PC11
PD7
PA3
PC2
PC3

IInnbI GND
NMUTAHUA

+3,3V
+5V

RS485

USER_LED
TAMPER
WKUP

TakroBbiil curnan s ayano-LAIT
Ctpo6 I°S st aymuo-LIAIT
JlaHHBIC 1°S ns aynno-1IATT
CurHan nepeKIroYeHIs MEXITy KaHaJIaMU ayIHo0-
IHAIT

OO6muit mpoBoOa

Hanpsoxenue +3,3V
Hamnpsixenue +5V
CurHan HanpaBieHus TaHHBIX RS-485
Curnain ynpaBiaeHUs! CBETOAUOOM I1OJIb30BATENSA
[IpepsiBanne TAMPER
Curnan npooyxaeans WAKE-UP
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4.12 Ceetogmopbl
Ha nnate ycraHoBneHbl 4 cBeTOogMOAa:

» HL1 (3eneHbiin) — ceeToamnon nonb3osatens. NoakntoueH K PB10.

» HL2 (3eneHblil) — UHAMKATOP NUTAHWUSA NAaTbl OT CETEBOro aganTepa.

» HL3 (KpacHblit) — cUrHanU3MpyeT 0 NPEBbILWEHNN AONYCTUMOro noTpebasemoro Toka USB-
YCTPOMCTBOM BO Bpems GYHKLUNOHMPOBaHMSA pexkuma USB-host. T.K. BbiBoa N23 DA2 apnsetca
BbIXOZ40M C OTKPbITbIM CTOKOM, TO AaHHbIA CBETOANOA MOXHO UCMNO/1b30BaTb KaK
NONb30BaTENbCKMIN, CKOHPUIYPMPOBaAB BbIBOA MUKPOKOHTpoANepa PD12 Kak BbIxoa, €
OTKPbITbIM KONNEKTOPOM.

» HL4 (cHMIM) — yKa3biBaeT Ha NMTaHKWe NaaTbl OT pa3bema USB.

4.13 KHoONKMu

Ha nnate YCTaHOB/1EHbI TPU KHOMKW:

» "Reset” — KHOMKa CUCTEMHOTrO cHpOCa MUKPOKOHTPONNEPA.

» “Wake up” — KHoMKa npobyxaeHua ns pexxknuma ”Stand by”.

» “Tamper” — KHOMKa Bbi3oBa nNpepbiBaHMa TAMPER, cTMpatoLero cogep>xMmoe pe3epBHbIX
PerncTpos.

NocnegHwne aBe KHOMKMK MOTYT NCNOJ1Ib30BaTbCA KaK NOJ/Ib30BaTE/IbCKUE.
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4.14 3anucb U oTNagKa NPUKAAAHON NPOrpaMmmbl

Ha nnate UDK-32F107V nmeeTcA BO3MOXHOCTb 3aMCKU NPOrpammbl B MUKPOKOHTPO1IEP NO OAHOMY
N3 Tpex MHTepdencos:

» USART,
> JTAG
» SWD

MocneaHue asa MHTepdeiica NO3BONAIOT NPOrPaMMNPOBaATb MUKPOKOHTPOINED, a TaKXKe
NPOM3BOANTb OTNAAKY NPOrPamMmMbl B peXXMME peaibHOro BpemMeHu Npu NOMOLLU BHELLIHEro
oTnaauuKa. B HacToslee Bpema onpoboBaHa paboTa NaaTbl COBMECTHO CO CaeayoLnumm

OTNaAYNKaMMU:

» JetlLink Pro
» TE-ST-LINK
» Jetlink 5

> Jetlink 8

» Jetlink Ultra

Bce onncaHHble OTNaAUYMKKN NoAAepPKMBaAtOTCA cpeaamm paspaboTkm Keil u IAR. Mpouecc 3arpyskun un
OT/IaAKM NPUKNALHOM NPOrpammbl U3 onncaHHbIX IDE NpoCT M MHTYUTUBHO MOHATEH.

WWW.UNIDK.COM



UDK-32F107V v1.1

Ona nporpammmpoBaHUA MUKPOKOHTpoanepa Yepe3 USART Bam noHapobutca nepexoaHom Kabenb
USB->TTL UART man RS-232-> TTL UART. lanee Heob6xo0AMMO BbINO/IHUTbL CNeAYOLLYHO
nocnenoBaTebHOCTb AENCTBUI:

1. KoHTaKTbl Kabens NnoAKNIHOYNTb K caeayroumm BbiBOAaM pa3bemMa pPaClUNpPEHNA:

Curnaa Ha mjare BroiBog XS5 Onucanue CurnaJj Ha ka0eJie
TXD2 14 Brixon manasix USART, RXD
RXD2 15 Bxon manaeix USART, TXD
GND 23; 37 OOt mpoBOa GND

2. MMogKNounTb K NnaTe HanpaXeHue nuTaHuA Yepes USB, pazbem NUTaHUA UK pa3bem
pacwmnpeHus.
3. NMepesectn DIP-nepekntoyatenb BOOT1 B nonoxeHue “OFF”.
4. NMepesectn DIP-nepekntoyatens BOOTO B nonoxeHne “ON”.
5. 3anyctute nporpammy “Flash Loader Demonstrator” n HacTpoiTe ee chegyrowmm ob6pasom:
» COM-port — peanbHbIi HOMep ncnosibayemoro Bammn COM-nopra
» Baud Rate — 115200
» Parity - Even
» Echo - Disable
» Timeout - 5 sec
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6. Haxkmute KHonKy “Reset” Ha nnate UDK-32F107V gna 3arpysku BHyTpeHHero Boot Loader’a
MWKPOKOHTpOANEpPA.

7. Cnegys nHctpykumam MO “Flash loader”, 3arpysuTe ncnonHaemyto nporpammy B
MWKPOKOHTpONIEP.

8. MepekntounTte DIP-nepekntoyatens BOOTO B nonoxkeHue “OFF”.

9. HaxkmuTte KHonKy “Reset” Ha oThago4HoM nnate.
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5. PaamelieHue asnemMeHTOB Ha naarte
KoMMoHeHTbI J'IMLI,eBOﬁ CTOPOHDbI NN1aThbl:
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I'Iepequb 91eEMEHTOB, YCTAaHOBJ/1IEHHbIX Ha I'IMLI,EBOI\;1 CTOpPOHE NNaThbl

dnemeHT MapkuposKa nemeHT MapkuposKa nemeHT MapkuposKa
DAl LD1117S33TR R1 10K 5% 0603 R24 10K 5% 0603
DA2 STMPS2141STR R2 4K7 5% 0603 R25 220 5% 0603
DD1 241L.C256T-1/SN R3 10K 5% 0603 R26 330 5% 0603
DD2 MAX3051ESA+ R4 10K 5% 0603 R27 22 5% 0603
DD3 MAX485ESA+ R5 4K7 5% 0603 R28 22 5% 0603
DD4 AT45DB321D-SU R6 4K7 5% 0603 R29 220 5% 0603
DD5 STM32F107VCT6 R7 4K7 5% 0603 R30 10K 5% 0603
VD1 SS26 R8 0 5% 0603 R31 330 5% 0603
VD2 1N4148W R9 4K7 5% 0603 R32 2K2 5% 0603
VD3 SS26 R11 120 5% 0603 R33 1K5 5% 0603
ZQ1 HC49S 25MHz R12 120 5% 0603 R35 2K2 5% 0603
Q2 KX-327LT 32768Hz R15 10K 5% 0603 R39 51 5% 0603
2Q3 KXO-V97 50.0MHz R16 10K 5% 0603 R40 51 5% 0603
SB1 SWT-11 R17 10K 5% 0603 R41 51 5% 0603
SB2 SWT-11 R19 220K 5% 0603 R42 51 5% 0603
SB3 SWT-11 R20 1K5 5% 0603 R48 4K7 5% 0603
L2 BLM18AG121SN1D R21 10K 5% 0603 R49 0 5% 0603
L3 BLM18AG121SN1D R22 330 5% 0603 R51 4K7 5% 0603
LS BLM18AG121SN1D R23 10K 5% 0603 S1 SWD1-2
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Xs1 BH-20 C9 SCDC5R5334V C25  100nF 5% 0603
XS3 YH-55 5521-S-6P6C Cc10 10KF 10V Type A C27  100nF 5% 0603
XS4 DC-140-005 c11 100nF 5% 0603 C28  100nF 5% 0603
XS5 PLD-40 c12 100nF 5% 0603 C30  100nF 5% 0603
XS6 USB-05-FS-90 c13 100nF 5% 0603 c31 10pF 5% 0805
XS7 HR911105 C14 10uF 10V Type A C32 10uF 5% 0805
XS8 AUB-13 (ST-09D-030-00)  C15 100nF 5% 0603 C33  100nF 5% 0603
XS9 AUB-13 (ST-09D-030-00)  C16 100nF 5% 0603 C34  10uF 10V Type A
c1 100nF 5% 0603 C17 100nF 5% 0603 C35  100nF 5% 0603
) 100nF 5% 0603 c18 10WF 10V Type A C36  10uF 10V Type A
C3 100nF 5% 0603 C19 100nF 5% 0603 C37  100nF 5% 0603
ca 100nF 5% 0603 C20 10pF 5% 0603 C38  10uF 10V Type A
C5 100nF 5% 0603 c21 10pF 5% 0603 C39  470nF 5% 0603
6 100nF 5% 0603 c22 4,7uF 10V Type A C40  470nF 5% 0603
c7 22pF 5% 0603 23 100nF 5% 0603 cal 47pF 5% 0603
c8 22pF 5% 0603 C24 10uF 10V Type A ca2 47pF 5% 0603
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KOMNOHEHTbI Thi/IbHOM CTOPOHDLI NNaThbl:
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I'Iepequb 91eEMEHTOB, YCTAaHOBJ/1IEHHbIX Ha Tbl/IbHOM CTOpPOHE NNaThbl

AnemeHT MapKUpOBKa InemeHT MapKupoBKa AnemeHT MapKupoBKa

R10 NP R45 220 5% 0603 HL1 OF-SMD1608G
R13 NP’ R46 220 5% 0603 HL2 OF-SMD1608G
R14 330 5% 0603 R47 4K7 5% 0603 HL3 OF-SMD1608RL
R18 330 5% 0603 R50 4K7 5% 0603 HL4 OF-SMD1608B
R34 4K7 1% 0603 R52 4K7 5% 0603 L1 BLM18AG121SN1D
R36 2K2 5% 0603 R53 4K7 5% 0603 L4 BLM18AG121SN1D
R37 2K2 5% 0603 C26 100nF 0603 DA3 TLV320DAC23PW
R38 2K2 5% 0603 C29 100nF 0603 DD6 DP83848CVV
R43 2K2 5% 0603 C41 47pF 0603

R44 2K2 5% 0603 XS2 DM3AT-SF

* NP- He ycTaHOBNEH.
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1. Developers board description

Developers board UDK-32F107V is intended for debugging applications on the basis of installed MCU
STM32F107VCT6. In addition it is possible to use it as embedded unit of the final device, and also as
an aid to learning how to program microcontrollers of STM32 family. Among other peripherals, the
board has a connector for docking with TFT LCD.

For UDK-32F107V a periphery drivers library has been created and tested, also, examples of it use
were written. This allows beginners to write their own first application in short terms, without
delving into the nuances of low-level programming.

It is possible to run ST Microelectronics GUI on the developers board, as well as SAFERTOS,
FREERTOS and pC-OSli/Ill.

On the supplied with the device DVD a schematic diagram (in pdf), electronic version of the manual,
driver library UDK-32F107V_LIB, as well as software examples and free development tools can be
found. The disc includes a comfortable autorun system that simplifies navigation through its folders.
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1.1 Mechanical characteristics:

Dimensions 62 x 95 mm.

PCB material - glass fiber FR-4 1.6 mm.
Solder mask color - black.

Cover of solder pads - immersion gold.
Installation of components - double-sided.
Marking of components - two-sided.

VVVVYVY

1.2 Electrical characteristics:
» Power supply: 5V.
» Current consumption: less than 400 mA.
» Voltage is supplied across one of the three connectors:
v’ power supply connector,
v mini-USB connector,
v’ expansion connector.

1.3 Peripherals on-board:
» Audio system:
v I°S audio DAC,
v 3,5 mm jack “Audio out”,
v 3,5 mm jack “Line in”.
» External memory:
v 4MB Dataflash,
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v 1°C 256KBit EEPROM,

v" microSD Card™.

Ethernet:

v/ 10/100MBaud RMII PHY,

v |EEE-802.3-2002 compatible Ethernet connector RJ-45.
USB:

v" Host/Device/OTG USB PHY, which is embedded in the MCU,
v’ USB-Host electronic power switch with current consumption control.
v miniUSB-B connector.

Serial interfaces:

v' CAN,

v RS-485,

v" RJ-11 connector for CAN and RS-485 signals.

TFT LCD (3.2” 240x320) connector .

RTC embedded in MCU.

v’ Electric double layer capacitor backup.

In-circuit debugger connector:

v JTAG,

v' SWD.

LEDs:

v’ user LED,

v USB-Host current overload LED,

v’ external power supply LED,
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v USB power supply LED.
» DIP-switches:

v’ 2 DIP-switches for boot mode select.
» Buttons:

v' “Reset” button,

v' “Wake-up” button,

v' “Tamper” button.
» Expansion connector PLD-40.

2. Package contents

The board comes in one of three standard sets of options:

> “UDK-32F107V Minimal”
> “UDK-32F107V Typical”
> “UDK-32F107V Maximal”

In addition, board delivery in the individual variants by prior arrangement with the customer is
possible. For example, device may be ordered with not installed audio DAC or Ethernet PHY on it — it
will cheapen the cost of the kit and will increase the number of available input-output ports on the
expansion connector.
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The compositions of standard sets of options are displayed in the table below:

Sets of options
Components UDK-32F107V
Minimal Typical Maximal

Board without elements 1 -
Board with installed elements - 1

LCD HY32D - -
USB-A (male) — miniUSB cable -
USB-A (male) — power Jack cable -
USB-A (female) — miniUSB adapter -
AC/DC adapter 5V 1000mA -
Technical documentation DVD 1
Packing box 2

PR R R R R R Rk
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3. Structural schematic of the developers board:

320 x 240
TFT LCD
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4. MCU periphery and controls description
4.1 Boot mode DIP-switches

Like all microcontrollers, based on Cortex M3 core, STM32F107VCT6 boots from address
0x00000000. First 2KB of memory can be associated with Flash-memory, system memory, or SRAM,
depending on the state of DIP-switches.

When booting from FLASH-memory, user application is running. Access to its code is made, starting
at address 0x00000000, or 0x08000000.

When booting from system memory, bootloader, programmed by the manufacturer is running. It
allows to program FLASH-memory of the microcontroller via USART,. Access to the boot code is at
0x00000000 or 0x0000 Ox1FFF BOOO.

Boot from internal SRAM can be used during debugging of user software to reduce the number of
FLASH rewrite cycles, and to accelerate the process of boot. Access to internal SRAM is at
0x20000000.
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DIP-switches combinations are displayed in the table below:

Boot mode

DIP-switches
BOOTO BOOT1 |
0 X User FLASH-memory

(physical address range 0x0800 0000 - 0x0803 FFFF)
System memory
(physical address range Ox1FFF BOOO - Ox1FFF F7FF)
Internal SRAM
(physical address range 0x2000 0000 - 0x2000 FFFF)

«0» - «OFF», «1» - «ON», «x»-doesn’t matter.
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4.2 TFT LCD connector
The board is designed to work with LCD HY32D and is of the requisite dimensions.

LCDs controller (SSD1289) management is carried out by a 16-bit parallel bus. LCD can display image
data with a resolution of 320x240 pixels and up to 262000 colors. LCD module includes a resistive
touch screen with XPT2046 controller. Taking into account that chip XPT2046 does not support high-
speed data exchange through SPI, touch screen is controlled via software organized SPI-interface
that allows to release hardware SPI, to work with faster devices such as Dataflash and microSD card.

In the design of the developers board the ability to control the backlight of TFT-matrix by supplying a
high logic level to the pin BLCNT of LCD- module connector is implemented.

If there is no need to use LCD, its control signals can be used for other purposes , thus obtaining two
expansion connectors on the board instead of one.
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LCD module connector signals are shown in the table below:

[ Ne | Curnan ®yHKUNOHaNbHOE onucaHne

[ +5v  Powersupplyvoltage +5V.

GND  Ground.
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S B

RESET
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TP_SCK
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SSD1289 chip select signal. Active level is low.

Data/command switching signal.

Write signal for SSD1289 16-bit bus. Active level is low.

Read signal for SSD1289 16-bit bus. Active level is low.

SSD1289 reset signal. Active level is low.

Not connected.

TFT LCD backlight power supply +5V.

TFT LCD backlight ground.

TFT LCD backlight on/off signal. Active level is high.

Touch screen interrupt signal. Interrupt can be detected on the falling edge.
XPT2046 chip select signal. Active level is low.

XPT2046 SPI clock signal.

XPT2046 SPI data input. Data is latched on the rising edge of TP_SCK signal.
XPT2046 SPI data output. Data is shifted on the falling edge of TP_SCK signal.
+3,3V output.

Ground.
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4.3 I°C EEPROM

256KBit (32K x 8) 1°C EEPROM Microchip 24LC256 is installed on the developers board UDK-32F107V.
It is configured for a response to physical address OxAO on I°C; serial bus.

Chip control signals are shown in the figure:

TLV320DAC23

Except the EEPROM, 1°C bus is connected to audio DAC TLV320DAC23 and to expansion connector
pins. The description of controlling audio DAC is given in chapter 4.10.
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4.5 DATAFLASH

Installed on the board Dataflash AT45DB321 has a volume of 4MB and is controlled by the interface
SPI;. Chip select is carried out on the falling edge of the pulse on the microcontrollers pin PB5.

Chip control signals are shown in the figure:

AT45DB321

microSD card

Except Dataflash, SPI serial bus is used for data exchange with microSD card, and also is connected
to the developers board expansion connector.
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Developers board UDK-32F107V supports microSD and microSDHC cards. Card is installed in the
holder XS2 DM3AT-SF. Memory card control is performed via SPIl,, chip select is on the falling edge
on the pin PC5 of microcontroller. A function of determining whether there is a card in the holder
installed, or not by interviewing the microcontrollers pin PD11 is implemented.

4.6 microSD Card™.

MicroSD card control signals are shown in the figure:

AT45DB321

Chip select signals of microSD card(SDCS) and Dataflash (DFCS) are pulled to +3,3V. This avoids
conflict on the SPI bus, even in that situation, if the user had not configured the 10 port of one of the

memory devices.
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4.7 ETHERNET

On the developers board UDK-32F107V Ethernet PHY DP83848, connected through the RMII
(Reduced Media Independent Interface) is installed.

Ethernet PHY control signals are shown in the figure:

RMIL_TX_EN

RMII_TXD[1:0]

RMII_RXD[1:0]

RMIL_CRX_DV

RMIL_REF_CLK

MDIO

MOC

Clock of DP83848 is performed from ZQ3 crystal generator with 50,0MHz frequency.
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Attention! The microcontroller STM32F107VCT6 does not allow simultaneous use of both Ethernet
and USB. More detailed information can be obtained from the microcontroller datasheet from ST
Microelectronics.

For connecting the developers board to a hub or a computer a standard Ethernet RJ-45 connector is
installed.

Appointment of its pins is shown in the table below:

| No| Signal | Description |

n TX+ Transmitter output +
n TX- Transmitter output -
n RX+ Receiver input +
n CH Common

BN cH

B RX- Receiver input -
CH Common

¥ cH
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RJ45 Pin#

Orangeivhite Tracer

Pin# RJ45

NENENTE
NENEN|

Orange

Green/White Tracer

Green

Green/White Tracer

Blue

Orangehite Tracer

BlueAfhite Tracer

Brown\hite Tracer

Green

Brown

Orange

BrownAWhite Tracer

Brown

1
2
3
F]
5
(i
¥
g

Blue

00 el | S| | | | P

Blue/White Tracer

NCIBE INSE IS
N NS

A scheme of crimping wires for connecting the board to a computer is shown in the figure:

A scheme of crimping wires for connecting the board to a hub is shown in the figure:

RJ45 Pin#|

Orange/vhite Tracer

NENENIE
NENEN

M
Orange | 2 pe— 2

GreenWhite Tracer

Blue | 4 M 4

BlueAvhite Tracer |5 — 5

Green

Brown/Mhite Tracer | 7 [e— 7

Brown | 8 H a8

[Pin# RJ45

GreenWhite Tracer

Green

Orangehite Tracer

BrownAfvhite Tracer

Brown

Orange

Blue

Blue/fhite Tracer

N NS [N
N NS D
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RS-485 interface on the board UDK-32F107V is implemented by converting TTL 3.3V logic levels of
USART; to differential signals with IC MAX485.

4.8 RS-485

Simplified diagram of the interface is shown in the figure:
v

]
]

Fs
Y

Rt

RJ-11

I

s

CANM

iI—

The board comes with installed resistor R12 (Rt), but without the R10 and R13 (Rs). To calculate the
nominal of Rs, depending on the type and length of transmission line, it is recommended to refer to

the RS-485 protocol specification.

RS-485 and CAN signals are connected to XS3 RJ-11 connector.
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4.9 CAN

Installed on the board IC MAX3051 is responsible for the conversion of levels of integrated into MCU
CAN-bus transceiver. The connection the interface signals is shown in the figure:

RJ-11

RS-485
Pin assignment of XS3 RJ-11 is shown in the table below:

Pin Description
GND
RS-485 A
CANL
CANH
RS-485 B
GND

AL WINIPE
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4.10 uUsB

USB-port of developers board can operate in one of three modes: Host, Device or OTG (On-The-Go).
The passage of signals for device mode is shown in the diagram:

OTG PHY
USB full

=y

=

58
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The principle of operation of host mode is shown in the figure:

OTG PHY
| USB full speed/

UserLT | = 1MP>2141
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USB connections in OTG mode:

OTG PHY
| USB full speed/

USBFLT | =
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4.11 Audio system

Audio system of the developers board is represented by audio delta-sigma DAC chip Texas
Instruments TLV320DAC23. To control the internal configuration registers interface 1°C is involved.
Audio streaming is carried out via I°S bus.

On the board UDK-32F107V connectors XS8 (“Audio out”) and XS9 (“Line in”) are installed to provide
audio signals output and input.
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4.12 Expansion connector

Assignment of signals by number of contact in the expansion connector is given in the table:

| Ne|  Signal | Port | Alternative functions

(1] +5V Power supply +5V

TAMPER PC13 TAMPER interrupt

WKUP PAO WAKE-UP signal

MCK PC7 Audio DAC clock signal
SDCS PC5 Chip select signal for microSD card
[ ] MCO PA8 50MHz clock output for Ethernet PHY
PC11 PC11

8 | CK PC10 1°S clock for audio DAC

E SD PC12 I°S data for audio DAC

PB14 PB14

PD2 PD2

PD3 PD3

PD4 PD4

TXD2 PD5 USART, data output

RXD2 PD6 USART, data input

PD7 PD7

scL1 PB8 I°C clock signal

SDA1 PB9 I°C data signal
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MIl_MDC
+3,3V
PC3
RS485
GND
WS
PA3
PC2
MISO1
MOSI1
DFCS
SCK1
RMII_TXEN
RMII_RXD1
RMII_TXD1
RMII_TXDO
RMII_REF_CLK
USER_LED
GND
MII_MDIO
RMII_CRS_DV
RMII_RXDO

PC1

PC3
PCO

PA4
PA3
PC2
PAG
PA7
PBS
PA5
PB11
PD10
PB13
PB12
PA1l
PB10

PA2
PD8
PD9

MDC signal for MllI
+3,3V voltage output

RS-485 data direction signal
Ground
Audio DAC channels switching signal

SP1; Master In, Slave Out
SPI; Master Out, Slave In
Dataflash chip select signal
SPI, clock signal
TXEN signal for RMII
RXD1 signal for RMII
TXDL1 signal for RMII
TXDO signal for RMI|I
REF_CLK signal for RMII
User LED control signal

Ground
MDIO signal for Ml
CRS_DV signal for RMII
RXDO signal for RMII

UDK-32F107V v1.1
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Distribution of signals by the peripheral modules:

SCL1 17 I°C clock signal
SDA1 18 I°C data signal
TXD2 14 USART, data output
RXD2 15 USART, data input
RMII MCO 6 50MHz clock output for Ethernet PHY
Ethernet MIl_MDC 19 MDC signal for Ml
MIl_MDIO 38 MDIO signal for Ml
RMII_TXEN 31 TXEN signal for RMII
RMII_RXDO 40 RXDO signal for RMII
RMII_RXD1 32 RXD1 signal for RMII
RMII_TXDO 34 TXDO signal for RMII
RMII_TXD1 33 TXD1 signal for RMI|I
RMII_REF_CLK 35 REF_CLK signal for RMII
RMII_CRS DV 39 CRS_DV signal for RMII
MISO1 27 SPI; Master In, Slave Out
MOSI1 28 SP1, Master Out, Slave In
SCK1 30 SPI; clock signal
DFCS 29 Dataflash chip select signal
SDCS 5 Chip select signal for microSD card
1°S MCK 4 Audio DAC clock signal

WWW.UNIDK.COM



UDK-32F107V v1.1

CK 8 I°S clock for audio DAC
SD 9 I°S data for audio DAC
WS 24 Audio DAC channels switching signal
General- PB14 10
purpose PD2 11
ports PD3 12
PD4 13
PC11 7
PD7 16
PA3 25
PC2 26
PC3 21
GND 23 Ground
37
+3,3V 20 +3,3V voltage output
+5V 1 Power supply +5V
RS485 22 RS-485 data direction signal
USER_LED 36 User LED control signal
TAMPER 2 TAMPER interrupt
WKUP 3 WAKE-UP signal
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4.4 LEDs
4 LEDs are installed on UDK-32F107V:

» HL1 (green) —user LED. It's connected to PB10.

» HL2 (green) —indicates power supply from power connector.

» HL3 (red) — indicates exceeding the allowable current consumption by USB-device during
operation in USB-host mode. As the pin N2 3 of DA2 is an open-drain output, the LED HL3 can
be used as a user LED by configuring the PD12 pin of the microcontroller as open drain output.

» HL4 (blue) —indicates power supply from USB.

4.5 Buttons

3 buttons are installed on the developers board:

» ”"Reset” — MCU system reset.
» “Wake up” — influences exit from “Stand by” mode.
» “Tamper” — calls TAMPER interrupt, which erases content of backup registers.

The last two buttons can be used as user buttons.
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4.6 Software download and debug

On the board UDK-32F107V it is possible to download the program into the microcontroller through
one of three interfaces:

» USART,
> JTAG
» SWD

The last two interfaces allow to program the microcontroller and debug programs in real time with
an external debugger. In the present functioning of the board has been tested in conjunction with
the following debuggers:

» JetlLink Pro
» TE-ST-LINK
» Jetlink 5

» Jetlink 8

» Jetlink Ultra

All the above debugger are supported by IDEs Keil and IAR. The process of downloading and
debugging of the application in the described IDEs is simple and intuitive.
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For programming the microcontroller via USART a cross cable USB-> TTL UART or RS-232-> TTL UART
is needed. Next, you need to do the following:

10.

11.
12.
13.
14.

15.

Connect the contacts of the cable to the following pins of the expansion slot:

Board signal XS5 pin Description Cable signal
TXD2 14 USART, data output RXD
RXD2 15 USART, data input TXD
GND 23; 37 Ground GND

Connect power supply to the board via USB, power jack, or an expansion slot.

Set BOOT1 DIP-switch to “OFF” position.

Set BOOTO DIP-switch to “ON” position.

Start “Flash Loader Demonstrator” u configure it as follows:

» COM-port — real number of used COM-port

» Baud Rate — 115200

» Parity - Even

» Echo - Disable

» Timeout - 5 sec

Push “Reset” button on UDK-32F107V button to start microcontrollers internal bootloader.
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16. Following the instructions of "Flash loader", download the executable program into the
microcontroller.

17. Set BOOTO DIP-switch to “OFF” position.

18.  Push “Reset” button on the UDK-32F107V board.
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5. Components placement
5.1 Front side components:
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A list of components installed on the front side of the board:

Marking Marking Element Marking

DAl LD1117S33TR R1 10K 5% 0603 R24 10K 5% 0603
DA2 STMPS2141STR R2 4K7 5% 0603 R25 220 5% 0603
DD1 241L.C256T-1/SN R3 10K 5% 0603 R26 330 5% 0603
DD2 MAX3051ESA+ R4 10K 5% 0603 R27 22 5% 0603
DD3 MAX485ESA+ R5 4K7 5% 0603 R28 22 5% 0603
DD4 AT45DB321D-SU R6 4K7 5% 0603 R29 220 5% 0603
DD5 STM32F107VCT6 R7 4K7 5% 0603 R30 10K 5% 0603
VD1 SS26 R8 0 5% 0603 R31 330 5% 0603
VD2 1N4148W R9 4K7 5% 0603 R32 2K2 5% 0603
VD3 SS26 R11 120 5% 0603 R33 1K5 5% 0603
ZQ1 HC49S 25MHz R12 120 5% 0603 R35 2K2 5% 0603
Q2 KX-327LT 32768Hz R15 10K 5% 0603 R39 51 5% 0603
2Q3 KXO-V97 50.0MHz R16 10K 5% 0603 R40 51 5% 0603
SB1 SWT-11 R17 10K 5% 0603 R41 51 5% 0603
SB2 SWT-11 R19 220K 5% 0603 R42 51 5% 0603
SB3 SWT-11 R20 1K5 5% 0603 R48 4K7 5% 0603

L2 BLM18AG121SN1D R21 10K 5% 0603 R49 0 5% 0603

L3 BLM18AG121SN1D R22 330 5% 0603 R51 4K7 5% 0603

LS BLM18AG121SN1D R23 10K 5% 0603 S1 SWD1-2
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Xs1 BH-20 C9 SCDC5R5334V C25  100nF 5% 0603
XS3 YH-55 5521-S-6P6C Cc10 10KF 10V Type A C27  100nF 5% 0603
XS4 DC-140-005 c11 100nF 5% 0603 C28  100nF 5% 0603
XS5 PLD-40 c12 100nF 5% 0603 C30  100nF 5% 0603
XS6 USB-05-FS-90 c13 100nF 5% 0603 c31 10pF 5% 0805
XS7 HR911105 C14 10uF 10V Type A C32 10uF 5% 0805
XS8 AUB-13 (ST-09D-030-00)  C15 100nF 5% 0603 C33  100nF 5% 0603
XS9 AUB-13 (ST-09D-030-00)  C16 100nF 5% 0603 C34  10uF 10V Type A
c1 100nF 5% 0603 C17 100nF 5% 0603 C35  100nF 5% 0603
) 100nF 5% 0603 c18 10KF 10V Type A C36  10uF 10V Type A
C3 100nF 5% 0603 C19 100nF 5% 0603 C37  100nF 5% 0603
ca 100nF 5% 0603 C20 10pF 5% 0603 C38  10uF 10V Type A
C5 100nF 5% 0603 c21 10pF 5% 0603 C39  470nF 5% 0603
6 100nF 5% 0603 c22 4,7uF 10V Type A C40  470nF 5% 0603
c7 22pF 5% 0603 23 100nF 5% 0603 cal 47pF 5% 0603
c8 22pF 5% 0603 C24 10uF 10V Type A ca2 47pF 5% 0603
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5.2 Bottom side components:
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A list of components installed on the bottom side of the board:

Element Marking Element Marking Element Marking
R10 NP R45 220 5% 0603 HL1 OF-SMD1608G
R13 NP R46 220 5% 0603 HL2 OF-SMD1608G
R14 330 5% 0603 R47 4K7 5% 0603 HL3 OF-SMD1608RL
R18 330 5% 0603 R50 4K7 5% 0603 HL4 OF-SMD1608B
R34 4K7 1% 0603 R52 4K7 5% 0603 L1 BLM18AG121SN1D
R36 2K2 5% 0603 R53 4K7 5% 0603 L4 BLM18AG121SN1D
R37 2K2 5% 0603 C26 100nF 0603 DA3 TLV320DAC23PW
R38 2K2 5% 0603 C29 100nF 0603 DD6 DP83848CVV
R43 2K2 5% 0603 c41 47pF 0603
R44 2K2 5% 0603 XS2 DM3AT-SF

* NP- not populated.
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