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INTRODUCTION

LDM-MCp0411100101-Q208 Evolution development kitdssigned for high-
performance, power efficient devices developmentseda on multi-cell
MCp0411100101-Q208I processor of a Russian com@&y “MultiClet”. Well-
balanced board architecture allows to simplify dt@boration and implementation
programming modules as long as minimize financeaEt @and schedule times. This
development kit is designed to meet both beginreerd’ professionals’ needs.

This manual describes basic characteristics andratbpe of LDM-
MCp0411100101-Q208 Evolution (fig. 1); drivers arsmbftware setup is also
presented. The manual contents in brief main feafuarchitecture angkeriphery of
MCp0411100101 microprocessor.
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Figure 1. Main view of LDM-MCp0411100101-Q208 Eviddun
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1 ABBREVIATIONS
MP — Microprocessor;
ROM — Read-only memory;
PM — Program memory;
SW — Software;

DM — Data memory.
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2 DESCRIPTION and OPERATION
2.1 Device application

LDM-MCp0411100101-Q208 Evolution Development kit designed for
development systems based on multi-cell MCp0411Q00frocessor made by
Multiclet, OJSC. LDM-MCp0411100101-Q208 Evolutione®lopment kit allows
the developer to quickly learn how to work with tmngell MCp0411100101-Q208I
processor and to control its peripheral devices.
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2.2 Description of MCp0411100101-Q208I microprocess
Multi-cell MCp0411100101-Q208I microprocessor issigaed for resolve a

wide range of operation tasks and digital signakcpssing in applications requiring
minimal power consumption and high performancehsas

industrial automation systems from smart sensoc®mdrol systems;

motor control device;

universal receivers for navigation GLONASS / GP&dlileo / COMPASS

(China) / IRNSS (India) / QZSS (Japan);

mobile phones;

visual 3D;

automotive Electronics for "intelligent" on-boargstgems that control the

traffic situation and warning drivers of the dargyand traffic jams;

the automatically recognizing “friend-or-foe” idditation system

2.3 Technical features of microprocessor

MCp0411100101-Q208I microprocessor incorporatestiosllular processor
core - the first processor core with a radicallywnpost-Neumann multicellular
architecture developed in Russia. Multicellulargassor consists of 4 cells (coherent

processing units) combined intellectual commuta&@owironment.

Basic features:
Cells — 4;
Processor capacity - 32/64 bits;
Data memory - 128 Kb (4*4*64);
Program memory — 128 Kb (4*464);
ROM — (in case «1» is absent) for storing execetdinhary external serial
FLASH ROM (FLASH XCF04S XILINX is installed on thisoard) should
be used;

floating point numbers calculation block (in eaeti)c
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Clock frequency — 100 MHz;
Processor throughput — 2,4 Gflops.

Basic characteristics:
Package — QFP-208;
Temperature conditions — (-60...+125);
Max power consumption: 1,08 W;
Supply voltage:
Core—-1,8V;
Peripherals — 3,3 V.

Peripherals:
2 SPI with slave selector (in master mode);
4 UART with FIFO / ;
2 12C (1 «master» and 1 «slave»);
12S;
Ethernet 10/100 b/s;
USB 1.1 FS (device) controller with external sem&rface for 1/0 devices;
7 general-purpose timers;
4 1/0O ports, (104 pins total);
4-channel pulse-duration modulation;

Watchdog timer.
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2.4 Technical description
The main structural external and internal companendf LDM-
MCp0411100101-Q20Bvolution board are shown on fig.2.
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Figure 2. Block diagram of LDM-MCp0411100101-Q20&Hkition board
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Components:
MCp0411100101-Q208I processor;
clock oscillator 80 Hz ( MCp0411100101 core);
clock oscillator 48 Hz (USB interface);
DAC - 2 channels, 12 bit,sét=1 ns;
ADC — 4 channels, 12 , 500kSPS
operational amplifier on the output of DAC and be tnput of ADC,;
12C EEPROM 64 Kb;
NAND FLASH 64 Mb;
program FLASH (XCF04SVOG20C).

Interfaces:
USB 1.1 FS, connector Mini USB-A,;
UART-USB, connector Mini USB-A (for PicoTAP);
12S, connector PLS-4;
connector micro SD;
7 power supply lines 0,5 A, 30 V;
UART-RS485, connector TJ4-8P8C.

Debug tools:
built-in JTAG programmer PicoTAP;
all ports of microprocessor are divided within 4ectors;

control sport on the board.

Controls and indication:
buttons: «reset», «wake-up», «<nmi» and 4 optiondbhs;
LEDs: «MP-ready», «power» and 4 optional LEDs;

4 digits seven-segment LED indicator.
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Power supply:
switching power supplies 3,3 V, 3and 1,8 V, 3 on the board,;
when plugging to USB with «Host» mode the boardukhde powered by
5V (taking into account max current of the USB jort
maximum current on 5V line (maximum performanceB@t Hz, without
extra communication) — 400 m
power supply of 5-12 V is needed when powering @aonnector or clip
connection;

all lines have protection from opposition circuit.

Structural specifications:
board material: FR-4, 1.5 mm, 4 layers with streatand mask;

dimensions: 140 x 110 x 15 mm.

Delivery set:
development board LDM-MCp0411100101-Q208 Evolutionwith
MCp0411100101-Q208I processor;
USB-A - mini USB-B cable;
CD-R with software and documentation;

special box container.
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2.5 Structure and operation

2.5.1 Operaton controls

Components layout
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Figure 3. Components layout on LDM-MCp041110010DB8&Evolution

H## Description ## Description

1 | Processor MCp0411100101-Q208I 15 | miniUSB connector, PicoTAP+USB-COM

2 | Clock oscillator 80 MHz 16 | Button and LEDs block

3 | Clock oscillator 48 MHz 17 | ADC, DAC

4 | Programm FLASH (XCF04SVOG20C) 18 | RS485

5 | Processor “Ready” indicator 19 | Switches for 8 /0

6 | NAND FLASH 64 Mb 20 | Power connector 0,5 A, 30 V

7 | PicoTAP+USB-COM 21 | 12S, PLS-4 connector

8 | Button «wake-up» 22 | microSD-card connector

9 | Button «reset» 23 | 4 digits LED indicator

10 | Button «nmi» 24 | Port (32 1/0)

11 | DC/DC convertor 25 | Port D (16 I/O) + port C (4 1/0O)

12 | Power indicator 26 | Port B (32 1/0O)

13 | EEPROM 64 Kb (12C) 27 | Port C (20 1/0O)

14 | USB 1.1 (miniUSB connector)
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Controls description

Jumpers:
## Position 1-2 Position 2-3 Default
Connection to power line 3.3 V
JP1 ) - 1-2
(powering 1/O ports of processor)
Ip2 Connection to power line 1.8 V i 1-2
(processor core power)
Ip3 Conngction of TCK PicoTAP line to i 1-2
TCK line of processor and PROM
P4 Connectiqn of RST PicoTAP line to i 1-2
JNTRST line of processor
Ip5 Board power from external power Board power from USB port (XS3 1-2
supply (XS1 and XS2 connectors) | and XS6 connectors)
Connection of TMS PicoTAP line to | Connection TMS PicoTAP line to
JP6 | TMS line PROM (DD2) TMS line of processor 1-2
XCF04SVvV020C
JP7 PicoTAP program mode USB-COM (when jumper seal) 1-2
P8 Conngction of SCL line EEPROM i 1-2
SCL line of 12C of processor
Connection of PC16 processor line to
JP9 | NAND FLASH activation line (if - 1-2
memory is not used -jumper is out)
IP10 Setup mode of USB bridge USB1T1[1Setup mode of USB bridge 1-2
(MODE = 0) USB1T11 (MODE = 1)
jp1q | Connection of OE' line of USB bridge i 1-2
USB1T11 to processor operation ling
Connection of 120 hm shunt resistor
P12 |4 RS485 line ] 1-2
Connection of 3,3 V power line to 1, [2ZConnection to power lines of XS1,
pins of XS9 connector (RS485) (if | XS2to 1 and 2 pins of XS9
JP13 | power to external devices from RS488onnector (RS485) (if power to 1-2
not needed — jumper is out) external devices from RS485 not
needed — jumper is out)
Connection of processor line PC19 to
JPL4 | \woi controller?3,3 V) ] Absent
Connection of RST PicoTAP line to
IPLS | ihe line of general RESET ] 1-2
DS-MCp0411100101-Q208 Evolution-1.2 12
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Figure 4. Default jumpers position on LDM-MCp0410101-Q208 Evolution board

Buttons:

SW1 — SW4 — user buttons;

SW5 — general RESET button;

SW7 — «wake-up» button;

SW8 — nonmaskable interrupt «nmi».

Indication:
VD3 - VD6

— user LEDs;

VD8 — Power LED +3,3 'V,

VD10 —-MCp memory READY.
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2.5.2 Drivers and software setup

Before working with the board it is necessary tstall a driver of FT2232 chip
of USB-COM interface and JTAG-controller PicoTARver. The required drivers
are on the CD, included in the delivery, or theyn cae downloaded from

manufactures websites (www.goepel.com, www.ftdictom).

STEP 1: The driver of chip FT2232 of USB-COM interace setup
Linux
The latest version of the driver for Linux and mstion for its installment are
on websites above. Also you may use the driveludueg in the delivery.
On the CD of the Development Kit find the file
CD:\DRV\FT2232\Linux\libftd2xx1.1.0.tar.gz:
1. Open the file into the appropriate folder on dirsk:
gunzip libftd2xx1.1.0.tar.gz;
tar -xvf libftd2xx1.1.0.tar.
2. Change the folder on the required for architecMP of your PC: build/i386 — for
32-bit system or build/x86_64 - for 64-bit system.
3. Under the user name «root» copy files mentiobetow into the folder
/usr/local/lib:
cp libftd2xx.s0.1.1.0 /usr/local/lib.
4. Change the folder to /usr/local/lib:
cd /usr/local/lib.
5. Create a link to files:
In -s libftd2xx.s0.1.1.0 libftd2xx.so.
6. Change the folder to /usr/lib:
cd/usr/lib.
7. Create a link to the driver:
In -s /usr/local/lib/libftd2xx.s0.1.1.0 libftd2x>os
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Windows
1. On the CD of the Development Kit find and executhe file
CD:\DRV\FT2232\Windows\CDM20824 Setup.exe, follogiig procedure.

STEP 2: JTAG-controller PicoTAP driver setup

1.0n the CD of the Development Kit find and executhe file
CD:\DRV\PicoTAP\Pico_TAP_ohnegoJtag(DRV).exe, fallsetup procedure.

2. Plug LDM-MCp0411100101-Q208 Evolution board t&,Pthe following

window appears:

Mactep Hoeoro obopyaoBaHHA

MacTtep Hoeoro o6opy0BaHuUsA

310T Ma CTEP NOMOraeT yCTaHO B1TE NPorpa MMHoe
008 CNeYeHnE ANA YKa3aHHOM YCTPOACTES:
PicoTAP

I'\") Ecrm c ycrpoiicTeom nocraenaeTca
U yCTaHDBOYHHHA QMCK, BCTABLTE €rD.

BuifiepwTe ASACTEME, KOTOPOE GrEAYET BHMOMHWTE.

(&) ApToMaTMuUECKaR YCTAHOBKS (pEKOMeHoyETCH)
() YoTaHoEKE US YKESEHHO D MECTa

JLlnA NpomormseHuA HaxmuTe kHonky " Oanee”.

[ Haree = ] [ OTmena ]

3. Choose automatic installation software procedumess "Next”.

4. If needed confirm driver setup for not-testedicke PicoTAP, press "Continue
Anyway”.
Mogoxarre. Macrep ycrasasrmeact nporpammioe oBecnesime.

% FicoTAP

< -

CospaHWe KOHTPOMEHOMH TOUKKM EOCCTEHOENEHUA CHCTEME
W PESEpEHOR KOMKM CUCTEMHBX DEAN0E Ha CIy4al

5. After installing drivers press “Finish” in thm&l window:
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Mactep Hoeoro obopyaoBaHHA

3aeepiueHue paboTbl MacTepa
HOBOIo 06OpYAOBaHUA

Macrep saeepumn ycTaHOEKY MpOrpamMM Ara:

% Pico TAP

[rr szmpmmis MacTepa HaxmnTe kHonky ToToea ",

loToE

6. The system again informs you about the foundceeRicoTAP. It is normal
because bridge FT2232 consists of two ports PicoRdpeat actions from par.3,
7. After finishing installation the system informgu that the device is

connected and works properly.

STEP 3: Compiler Installation
Compiler distribution is on the disk included inetldelivery, also you may
download it from the website of manufacturers (wmwiticlet.com).
1. On the disk included in the delivery find filasd install its:
Linux: CD:\Compilern\Linux\MultiCletSDK.20121205.ta@z;
Windows: CD:\Compile\Windows\MultiCletSDK.201212@%e.
For example of  Windows:

2. In the welcome screen press «Next»

® Ycranoeka MultiClet SDK E|§|@

Bac npueeTcTBYET MacTep
ycraHoeku MultiClet SDK

STa nporpaMMa yeTaHosMT MultiClet SDK Ha saw
KOMMbHOTEP.

Mepen Ha4anoM YCTEHOSKM DEKOMEHAYETCA 3aKPEITE BCE
paﬁoTanouJ.ne MPUNOAHEHMA. ST No3BonMT nporpaMmMe
YCTAHOBKH 00HOBWTE CHCTEMHEIE dainel Ge3 nepesarpyskn
KOMMEHITERa,

HamuTe KHonky Manee’ ANA NPOAOMKEHHA,

Hanee = ] [ OTHEHS
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3. In the window «Installing program componentsesgr«Next»

© Ycranoeka MultiClet SDK

KoMnoHeHTH yCTaHaEMME3EMON NporpaMMe -
BriGepuTe KomMnoHeHTEl MultiClet SDK, KOTODEIE Bl XOTHTE YCTEHOBMTE. (

BblGEpKTE KOMNOHEHTBI NPOrpaMMbl, KOTOPBIE Bbl XOTWTE YCTAHOBMTh, HEMMATE KHOMKY
‘Aanee’ AnA NpogomKkeHns,

BrIBEpMTE KOMNOHEHTEI m ITTER
MporpaMMsl ANS YCTaHOBKM:
TpebyeTca Ha ancke: 38.5
MBaiAT
[ < Haszan ” Hanee > l [ OTmMeHa ]

4. In the window «Select setup folder» leave tHaweand press «Install»

# Ycranoexa MultiClet SDK T |§|g|

BuBop nankm ycTaHo BKU -
BriGEpMTE Nanky ANA yCTaHoBExm MultiClet SDK. (‘;j

Mporpamma yeTaHoeuT MultiClet SDK B ykasaHHY nanky. YTobbl yCTaHOBMTE MPMADKEHME
B ApYryrD Nanky, HakMUTe kHomky '0630p" 1 ykaknTe ee, HamuTe keonky Y oTaHoBnTs',
4Tofbl YCTEHOBMTE NPOrpaMmy.

Manka ycTaHoBkM

=

TpebyeTca Ha ancke: 38, 5 Mbaiim
OocTynHo Ha aucke: 28,2 MbaiT

[ < Hasan "YtraHanTbl [ OTMEHE ]

5. In the window «Complete setup» press «Finish»

© Ycranoexa MultiClet SDK

¥YcraHoeka saeepwena -
YCTaHOBKE YCNEewHo 3aBepLIeHa. (

FoTos0

[ i

6. Compilator has been installed.
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2.5.3 Device application

Preparing for use, connection

1. Remove the card, USB cable and a CD with compitel drivers from the
box.

2. Install the drivers for the JTAG-Controller (BTAP) and for an interface
chip USB-UART (FT2232) (§ 2.5.2).

3. Check the jumper settings (Section 2.5.1, Figlf4ou do not have the power
supply 9-12 V, the board for testing can be powédngdny USB port (XS3 or XS6).
To enable this feature, you need to put the jurdp?5 from 1-2 to 2-3 position.

4. Connect the USB interface cable to the conne&8. LED Power supply
VD8 is activated, operating system detects a Pidd@Avice.

Now the board is ready for operation.

Verifying functionality of the board
Once the device is ready for operation, check aleviing:

VD8 and VD10 LEDs should be ON, (VD10 getting ONelathan VD8).
LED display VD11 will show the number “0” and it increase by 1 every second.
(preloaded software in the processor on the run);

Use a voltmeter to measure the voltage test poii®s. - +5 V £ 5% (or 9-
12V), TP1 - +3.3V £ 5%, TP2 - +1.8 V = 5%;

Press and release the «<RESET» button, (VD10 andl\viist go out). Once
the button was released, after a while VD10 shbght (less than 1 sec), and VD11
will display again 0,1,2,3... .

If any other behavior, please contact the card riseturer.
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Creation test program
To quickly learn how to work with LDM-MCp04111001@1208 Evolution, we

present a step by step example of creating a siogale.

STEP 1: Description of the software algorithm
VD11 LED displays numbers from 0 to 9. Increasing Yalue of the number in
the display is produced when you press the SWa&skirg the button SW1 decreases

the number in the display.

STEP 2: Create a new project in the MultiCletSDK
1) Go to “Start/All programms/MultiCletSDK/ PSPad. RsFmain window will

appear:

@aiin [poexTel MMpaska [ouck Bun Popmat WHCTpyMEHTS  CrpunTel  HIML HacTpoitk  Okdo  Cripaska
EREg-AE0-c-0 F F a8 a0 Re|s¢cimAax|s9@Rsws
=19 mm@ NG| | EMmE]e o]
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2) Open in «File» menu - «<New».

< PSPad
ETN MpoexTel Mpaska Mowck Bua  @opeat  HCTPyMeHTs!  Crpwnmsl  HIML HacTpoiki  Okho  Cnipaska

T ¢ | © A @ % B8 7¢ ) max

L OTkpeiTE. .. Cirl+0 7
” O'I'K.EbITbBHEX-DEﬂaKTDDE... Shift+Ctrl+0 * ‘ by G oy .‘ mG || 07 e || & ik |
i' Azt Ctrl4F4
Ciri4Fa
O MPOTPEMMEL 4
{@ CeaHob 4
OrmrpeiTs {(dononHuTensHo WMoTopua) L4

LOXPSHATE DADK.

SKCNOPTHDOESTE L4

'. HaHrse o haine
‘ A HTEHWA
&
l I NEH! At
! FlapamMETps CTpaHMLbL
.? HaCTpolKE NeYaTh. ..
Beixoa Ctrl+Alt+F4

3) In the next window select C/C++ and press.

<. PSPad
MaRn . OooerTel MNpaska ToMcE Bra ®OpnaT  MHGTREMSHTR! Ckpantel HIML HacTpoben OeHO  Crpaska
MRE-RES | 0-S-0 - F| 8 #3% RE[(90¢) ma x|

STwk-wr w190 nw@EG | [HEEe |

RN
e o, Hoeni. ...
%_g?:n?;oem Hoesit @aiin | s watnona | Mocrearve oripsTae |

M5-DOS Batch
Cascading Style Shest
Fartran

Fopro

HTML

HTML multihighlighter
KHTML

INI

Inne Setup Script
Java

JavaScnpt

Kixtart

Object Pascal

Per

PHP

SQL {Standard)
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4) Save created file. Select «File» menu then selgav& as...». Create a new
subfolder «LED button» in «C:\MultiClet\Projects3et the filename «main.c» and

then press «Save».

= PSPad - [Hoewik1.c]

Ef o=Vl TNpoexTel lMpaska Towck Bug  @opmar WHCTpyMerTe! Ckpuntel HIML  HacTpoliku Okeo  Cripasks -
||;éH°Bb'ﬁ Cv'WHcaaa.euﬁ{},eualmfw % Wl X
= OTKPEITE. . Cirl+0 T |
U @ b
,.l._g OTkperms 5 HEX-peaasTtope...  Shift+Chl+0 bt «@ WG | CR m” |
_D SaKpeTe Ctrl+F4
#l_; SaKpeITe BOE i ; 2|0 i _3ID i 4|0 i EIG i EID i 'TIIJ i B!D
.. A
[ 5% wemmuniposats Ciri4Fg ] —
= -_l OTKPBITE C NOMOLLLHD NPOrpartsl i o
Bm=. C g
L {@} CeaHisl Y b1 Aued &
OTKpLITh {AononHnTensHoACTopnA) L A
1 CoxpaHiTs crlss [ERTen i
'y
|  CcoxparwTekax... A B
MEPEUHEHOBETE. .\ ;
(]
SKOMOPTUPOEETD L)
6 OaHHeie 0 Dakine
gQ‘_| TONLKO 4RA YTEHHA
&4 Newats Ctri+P
ul MpeasapUTENsHEI NDOCMOTD Alr+P
L-EJ MapamMeTpe! CTREHNLE. ..
g HarcTpoika neYaTk. . |
; 5
Beikoa Gl 31] = CfC++ Das Kogosas crpartiua: ANSI (Win|
P5Pad - [Hoswii1.c]
B ann  OpoeeTtel MNpaska  [opce Bua  Soppas MHCTEYMEHTRI CRpRMTel HIML Hactpownkn OkHe  Chpaska
HRE-mEG -5 W- a <£3 ) {}.4 ud.d'| «m a, B x|
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5) Add the created file to the project. Select «Pigjdald all open files». After
adding a file «main.c» appears in the project tree.

: S : : 3 S 1]
< PSPad - [C:\MultiClet\Projects\LED button\main.c] I._“ED_(
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6) Set file “main.c” to be the main project file. Higght the file main.c in the

project tree and follow the "Projects/main filetbé project.”
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7) Save the project. Select «Projects/Save projectrasset the project name to

be «LED button» and press «Save».
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Now the new project is created. Tow files main.d &&ED button.ppr are in the
«LED button» filder.
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STEP 3: Create definition and structure of a test ppgram

1) definitions

#define | volatile const [* readly */
#define __ O volatile [*iteronly */
#define 10 volatile [* ceAwrite */

2) uint32_t variable type

typedef unsigned int uint32_t;

3) Structure and definitions of a watchdog timer WDT

typedef struct
{
__ 10 uint32_t CNT;
__ 10 uint32_t KEY;
10 uint32_t RESERVEDO;
__ 10 uint32_t ST;
} WDT_TypeDef;

#define APBOPERIPH_BASE (0xC0000000)
#define WDT_BASE (APBOPERIPH_8B& + 0x000E0000)
#define WDT ((WDT _TypeDef *)DW_BASE)

4) Structure and definitions of B, C and D ports

typedef struct

{
__ 10 uint32_t IN;
__ 1O uint32_t OUT;
__ 10 uint32_t DIR;

__ 10 uint32_t MSK,;

__ 10 uint32_t POL,;

__ 10 uint32_t EDG;

__10 uint32_t BPS;
} GPIO_TypeDef;

#define APB1PERIPH_BASE (0xC0100000)

#define GPIOB_BASE (APB1PERIPH_HAS 0X000F0100)
#define GPIOB ((GPIQpEDef *) GPIOB_BASE)
#define GPIOC_BASE (APB1PERIPH_BASE -008F0200)
#define GPIOC ((GPIO_TypePpGPIOC_BASE)
#define GPIOD_BASE (APB1PERIPH_BASE -©0RF0300)
#define GPIOD ((GPIO_TypePpGPIOD_BASE)
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5) Create definitions for easy use of B and D ports

#define GPIOB_s(poz,val) if(val==1) GPIOB->0UT|=Kpoz);else GPIOB->0UT&=~(1<<poz);
#define GPIOD_s(poz,val) if(val==1) GPIOD->0UT|=Kpoz);else GPIOD->0UT&=~(1<<poz);

6) Create definitions for LED display lines

#define DA(x) GPIOB_s(25,x)
#define DB(x) GPIOB_s(26,x)
#define DC(x) GPIOB_s(27,x)
#define DD(x) GPIOB_s(28,x)
#define DE(x) GPIOB_s(29,x)
#define DF(x) GPIOB_s(30,x)
#define DG(x) GPIOB_s(31,x)

#define S1(x) GPIOB_s(20,x)
#define S2(x) GPIOB_s(21,x)
#define S3(x) GPIOB_s(23,x)
#define S4(x) GPIOB_s(24,x)

7) Create a delay function

void Delay(int data)

{
int j,k;
for(j=0; j<data; j++)
for(k=0; k<1000; k++);
}

8) Create a function for LED digits

void DataL (unsigned char data)

{

switch(data)

{

case O:
DA(0); DB(0); DC(0); DD(0); DE(0); DF(0); DG{;
break;

case 1:
DA(1); DB(0); DC(0); DD(1); DE(1); DF(1); DG{;
break;

case 2:
DA(0); DB(0); DC(1); DD(0); DE(0); DF(1); D@®{;
break;

case 3:
DA(0); DB(0); DC(0); DD(0); DE(1); DF(1); D@®{;
break;
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case 4.
DA(1); DB(0); DC(0); DD(1); DE(1); DF(0); D@y;
break;

case 5:
DA(0); DB(1); DC(0); DD(0); DE(1); DF(0); D@®Y;
break;

case 6:
DA(0); DB(1); DC(0); DD(0); DE(0); DF(0); D@y;
break;

case 7:
DA(0); DB(0); DC(0); DD(1); DE(1); DF(1); DGJ;
break;

case 8:
DA(0); DB(0); DC(0); DD(0); DE(0); DF(0); D@y;
break;

case 9:
DA(0); DB(0); DC(0); DD(0); DE(1); DF(0); D@y;
break;

STEP 4: Correct main() {} function
1) Add variables

int status_in;
unsigned char Led_dat = 0;

2) Turn WDT off
WDT->KEY = ((uint32_t)0x00003333 // WDT OFF

3) Set ports pins for input and output

GPIOC->DIR = ((uint32_t)(0<<23)|(0<<22)|(0<<21)|KR0));
GPIOD->DIR = ((uint32_1t)(1<<12)|(1<<13)|(1<<14)|KdK5));

GPIOE->DIR = ((uint32_t)0xFFB0000C

4) Turn on the first digit of a LED display
S1(0); S2(0); S3(0); S4(:

5) Set the start value

DatalL(Led dat
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6) Add to the main block
while(1)
{
status_in = GPIOC->IN; // Remember the vatithe register IN port C

if(!(status_in & (1<<20))) // If you press S\When decrease the value for LED

{
if(Led_dat > 0)
Led dat--;
else
Led dat=09;

DatalL(Led_dat);

GPIOD_s(12,0); // Turn on the LED VD3 n&AWV1
Delay(1000);

else if(I(status_in & (1<<21))) // If you me SW1, then decrease the value for LED
{
if(Led_dat < 9)
Led dat++;
else
Led dat =0;

DatalL(Led_dat);

GPIOD_s(13,0); // Turn on the LED VD4 n&AW2
Delay(1000);

}

if((status_in & (1<<20))) // If the button SMWs not pressed, the LED will turn off VD3
{

GPIOD_s(12,1);
}

if((status_in & (1<<21))) /I If the button SW&not pressed, the LED will turn off VD4
{
GPIOD_s(13,1);
}
}
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STEP 5: Project compilation
Select «File/compile» or press Ctrl+F9.

Compilation log will be shown at the bottom of thandow.
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Wait for compilation to be completed:

Process completed, Exit Code 0.
Execution time: 00:04.125

In the project directory folder «out» is createdvimich a binary file “image.bin”

will be placed

Downloading the project to the board

Check the connection of the board to the USB pba BC and the availability
of power by LED VDS8. Start the flash process «Eigén with/Load» or press
Alt+F9.

An appeared window will show process of erasingrtfemory and loading the

project:

DS-MCp0411100101-Q208 Evolution-1.2 29



After loading is completed press RESET button (S\WW3pading is OK — LED
VD10 is ON. Now you can test the functionality b&tprogram.

LED display will show «0x».

Make a single press of a button SW2. Value on thplaly will change to "1".
The next presses will increase this value up to If9/ou press the button SW2 again
the display will show "0", and the algorithm wilberate in the same cycle.

If pressing the button SW1, number on the displdlydecrease.

If you have mastered this section, you can nowtergaur own algorithm and
test a variety of interfaces: UART, USB, I12S, IZRI, and other peripheral units of
the processor and the board: ADC, DAC, EEPROM, etc.
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2.6 Electrical scheme of development kit

VD8
R20 g
]
om0 L
TPS 1 kOhm
0 DD3 ST1S1@PHR — P4
L Vina—FGND|-2 L1 JP1
> 2 [Zimg sw? X ‘ ‘ , R )
9 o — vmlgu w8 2.2 mkH > > >
X — x 4 {AGND ﬁwc 5 . 9 9 9
— G:j% = x| %l
S O—% O— & Oo—=%
XS1 ] s o 1S S £
GND |1 —— N 3 3 S
+5.12V | 2 — — R9 RS -
XS2 — — —
GND | 1 2,4 kOhm 7,5 kOhm
+5.12V |2 —
- DD4 ST1S10PHR P2
bt oo 8 L2 <f JP2
> 3 Ll v swl2 2288 ’ ’ ; o )
9 o J— vmlgu w8 2.2 mkH > > >
x| —*aeND ﬁwc S ® ) ®
=N & - - «
o—LL o——;é 0 X © X o w
£ O—% O—/& O—%
® S 1 £ £ g
- - R10 R11
] — pr— p—
L — = —
2,4 kOhm 3 kOhm
— TP3
@)
TP22
O
P23 DAt
ZQ 1 RESET"| ¢ ; RST” vCcC 5 ’ +3,3V]
B . o oND JP14 y
. X }:C GON; = T w5 o woij-+ i gj—%‘
© —
foE SMD@7958C4 GEN L (RESET) TPS3823—-33QDBVRQ1 o ;
- (80 MHz) —
€ P24 JP15
202 e [Re3] =
433 ’ Vee Out [aswrz) 1 kOhm
3 =-{NC GND DD1:5
~ € SMD@705eC4 GEN fewrz—188 Joik_use/usse_cLk oK
o - (48 MHz) weor—193 lwake_up
IS Bawz)—— 9% Iyral_IN
Feser— 295 | /ReSET/XTAL_ OUT

— MCP2411100101—Q208C

SW7 E R30
1@ kOhm

Figure 3. Electrical scheme of voltage converted¥3nd 1,8 V

For easy control of electrical characteristics ¢hare contact spots on the board

(TPx) for basic lines.
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Figure 9. Electrical scheme of processor procgssaering (7 channels 0,5, 30 V)
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Figure 10. Electrical scheme of external connectors
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2.7 Assembly scheme
TOP layer

BOTTOM layer
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2.8 PCB layers
TOP layer

LAYER1 layer

DS-MCp0411100101-Q208 Evolution-1.2

38



LAYER2 layer

BOTTOM layer
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3 OPERATION, KEEPING AND TRANSPORTATION

Operational environment:

Testing, transportation, storage and operationh tlevice do not harm the
environment and human health. It keeps its parasetethe whole temperature
range from 0 °C to +70 C with a relative humidityss than 80%, without-
condensing, when the primary power supply voltag@iw acceptable limits. EMC
product complies with all requirements for this ipguent class. Produced
asymmetrical interference voltage does not exceeel allowable values in

accordance with government standart 51318.22-99.

Storage conditions:

The product should be stored in warehouses, peateiom the effects of
precipitation, on the shelves in the same ordether absence of vapors of acids,
alkalis and other corrosive materials. Conditiohstorage products in accordance
with with government standart 15150-69: air tempem 5 to 40 C, relative
humidity 80% at 25 C. Limit in these conditionthree years.

Transport conditions:

Transportation of the product is permitted in matdrer's packaging - all
kinds of transport, except for non-pressurized cantmpents of the aircraft, without
distance limitations.

Transportation of packaged products can be madevered wagons and cars,
the holds of ships and aircraft cockpits sealedh ait air temperature from -20 to to
+70 C. For any means of transportation provide rtf@inting fixture to the body -

mount box (platform, etc).
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