DVK1207 Evaluation Kit

Features:

120MHz STM32F2071GT6 ARM Cortex-M3 32-bit Flash Microcontroller
CPU Internal 1MBytes of Flash and 128 +4 KBytes of SRAM

1 USB2.0 OTG Full-speed port and 1 USB2.0 OTG High-speed port
3.5-inch TFT LCD Screen with 4-wire Resistive Touch

10/100 Ethernet with IEE 1588v2, CAN2.0B, IrDA, TF, Audio, JTAG
G-sensor 3-Axis Acceleration Sensor

Supports uC/OS-1l and FreeRTOS Real-time Operating Systems

User Manual

Copyright © 2011 by element14 User Manual



elementiuv N

COPYRIGHT

< DVK1207 is trademarks of element14.
< STM32F207, STM32 F217 are trademarks of STMicroelectronics.

< Microsoft, MS-DOS, Windows XP are trademarks of Microsoft Corporation.

Important Notice

element14 has the ownership and rights to the use of this Document. Information in the
Document is within the protection of copyright. Unless specifically allowed, any part of this
Document should not be modified, issued or copied in any manner or form without prior

written approval of element14.
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Disclaimers & Trademarks

General — Information in this document is believed to be accurate and reliable. However,
element14 does not give any representations or warranties, expressed or implied, as to
the accuracy or completeness of such information and shall have no liability for the
consequences of use of such information.

Right to make changes — element14 reserves the right to make changes to information
published in this document, including without limitation specifications and product
descriptions, at any time and without notice. This document supersedes and replaces all
information supplied prior to the publication hereof.

Prohibited use — elementi14 products are strictly prohibited for use in anti-personnel
landmines, or in any connection with biological, chemical or nuclear weapons or missiles
to deliver them under any circumstances. These products are not authorised for use in
space or aircraft or air traffic applications, life support or life sustaining equipment,
surgical implantation equipment or for any other purpose where the failure or malfunction
of the Goods could reasonably be expected to result in personal injury, death,
environmental damage or severe property damage. Use or inclusion of the Goods in any
such equipment, system or applications is also strictly prohibited.

Applications — Applications that are described herein for any of these products are for
illustrative purposes only. element14 makes no representation or warranty that such
applications will be suitable for the specified use without further testing or modification.

Limiting values — Stress above one or more limiting values (as defined in the Absolute
Maximum Ratings System of IEC 60134) may cause permanent damage to the device.
Limiting values are stress ratings only and operation of the device at these or any other
conditions above those given in the Characteristics sections of this document is not
implied. Exposure to limiting values for extended periods may affect device reliability.

Terms and conditions of sale — element14 products are sold subject to the general
terms and conditions of commercial sale, including those pertaining to warranty,
intellectual property rights infringement and limitation of liability, unless explicitly otherwise
agreed to in writing by elementi4. In case of any inconsistency or conflict between
information in this document and such terms and conditions, the latter will prevail.

No offer to sell or license — Nothing in this document may be interpreted or construed
as an offer to sell products that is open for acceptance or the grant, conveyance or
implication of any license under any copyrights, patents or other industrial or intellectual
property rights.

Trademarks — All referenced brands, product names, service names and trademarks
are the property of their respective owners.
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Contact:
United Kingdom
Tel 084471111 11
Sales Office Fax 08447 11 11 12
E-mail sales @farnell.co.uk
Tel 08447 11 11 13
Customer Services
E-mail support@farnell.com
Live Chat Live Technical Chat
Technical Support Tel 08447 11 11 22
(Available to account
customers only) Fax 08447 11 11 23
E-mail techsales @farnell.co.uk
North America
Tel 800-463-9275
Sales Office
Quotation Link Request a Quotation
Tel 800-463-9275
Customer Services
E-mail Send an E-mail
Live Chat Live Technical Chat
Technical Support Tel 1.877.736.4835
E-mail Send an E-mail
China
Shanghai: (86) 21 6196 1388
Beijing: (86) 10 5632 3688
Tel Chengdu: (86) 28 6685 1888
Sales/Customer Office Shenzhen: (86) 755 8305 4888
Hongkong: (852) 2268 9888
E-mail cn-sales @element14.com
Tel (86) 400 820 3793
Technical Support
E-mail cn-technical @element14.com
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Chapter 1 Overview

1.1 Product introduction

The STMicroelectronics’ STM32F207IGT6 flash microcontroller belongs to STM32F207xx
family, based on the high-performance ARM Cortex-M3 32-bit RISC core operating at a
frequency of up to 120MHz, with high-speed embedded memories (1Mbytes of flash
memory and 128Kbytes of system SRAM), 4Kbytes of backup SRAM, 2Kbits EEPROM
and powerful peripheral functions, including digital camera module interface, High-speed
USB OTG, Full-speed USB OTG, Ethernet MAC, CAN2.0B, multiple timers, ADCs and
DACs, 12C, 12S, SPI, UARTs/USARTs, SDIO, LCD interface, RTC and programmable 10s.

The element1i4 DVK1207 Evaluation Kit is a complete development platform for
STM32F2071GT6 devices which enables engineers to easily and rapidly evaluate,
prototype and test designs built around the STMicroelectronics STM32F207xx series
microcontrollers. The DVK1207 board has exposed a full range of hardware peripherals to
support HS/FS USB OTG, Ethernet, CAN, Serial port, IrDA, TF card, LCD, Touch screen,
Audio, G-sensor, RTC, JTAG, etc. The kit is provided with an industrial-level 3.5” resistive

touch LCD screen.

In addition element14 has ported uC/OS-Il and uC/GUI on this board. element14 also has
ported FreeRTOS real-time operating system for LwIP Ethernet applications. element14
provides the uC/OS-Il BSP, FreeRTOS source code and plenty of software examples,
board schematic and user manual for the customers to understand the board better and
make the board application development easy.

Note: You are required to purchase a license for using uC/OS-Il and uC/GUI in any

commercial applications.

Copyright © 2011 by element14 User Manual
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DVK1207 can be used in the following applications:

Industrial Control
Medical Equipment
Home Automation
Human Interface
Consumer Electronics

Test and Measurement

DVK1207 Function Block Diagram

-a,las-f’—‘ -L:;z,l ’—‘_Esn--*’—[ a_én ]—‘mva H ai;rw |—| ongaa H.e.l.ui'fsn H_l'w_a'u

Figure 1-1 DVK1207 Function Block Diagram
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1.2 Features

DVK1207 evaluation board is based on STM32F207IGT6 microcontroller and it integrates
all the functions and features of this IC’s. The features of this board are as follows:
Processor
® STMicroelectronics STM32F2071GT6 Flash Microcontroller
B ARM 32-bit Cortex-M3 CPU with Adaptive Real-Time accelerator (ART
accelerator), frequency up to 120MHz
B Onchip 1Mbytes of Flash memory and 128+4Kbytes of SRAM
B Flexible static memory controller that supports Compact Flash, SRAM,
PSRAM, NOR and NAND memories
B L CD parallel interface, 8080/6800 modes
B USB 2.0 High-Speed / Full-Speed, Device / Host / OTG
B 10/100 Ethernet MAC, supports IEEE 1588v2 hardware, MII/RMII
m 2 CAN 2.0B interfaces, up to 4 USARTs and 2 UARTSs, 3 SPI (30Mbit/s), 2
with muxed 12S
B 8- to 14-bit parallel camera interface (up to 48Mbytes/s)
m  1-/4-/8-bit SD/MMC/SDIO interface, supports up to 32Gbytes storage
B Up to 140 I/O ports up to 60MHz
m  Upto 17 timers (two 32-bit timers), up to 120MHz
B 3 x 12-bit A/D converters, 2 x 12-bit D/A converters
B Analog true random number generator
B | ow power, supports Sleep, Stop and Standby modes
B Supports booting from Flash, System memory or SRAM
B Supports ISP and IAP programming
External Memory
® Onboard 12C compatible serial interface 2Kbits EEPROM

® Micro SD card slot

Copyright © 2011 by element14 User Manual
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Audio interfaces

® Stereo headphone output jack
® Speaker output jack
® Audio DAC output jack
LCD/Touch Screen
® 3.5 inch TFT color LCD (240 x 320-pixel RGB resolution, 262000 colors, 16-bit
8080 parallel interface, brightness control via PWM)
® 4-wire resistive touch screen

Data Transfer Interfaces

5-wire RS232 Serial Port

1 x USB2.0 OTG/Device/Host, High-speed, up to 480Mbps
1 x USB2.0 OTG/Device/Host, Full-speed, up to 12Mbps
10/100 Ethernet with IEE 1588v2 (RJ45 connector)

1 x CAN2.0B interface

IrDA transceiver

Input Interface and Other Facilities

1 x Potentiometer (A/D converter)

2 x USER buttons

1 x RESET button

1 x WAKEUP button

20-pin standard JTAG interface

RTC battery socket (User needs to prepare battery, CR1220 model is
recommended)

1 x LED for Power indicator

2 x LEDs for USB OTG FS indicators
2 x LEDs for USB OTG HS indicators
4 x User LEDs

140 GPIO pins are all brought out

Copyright © 2011 by element14 User Manual
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Mechanical Parameters

Dimensions: 160 mm x 115 mm
Input Voltage: +5V

Power consumption: 0.4A@5V
Working Temp.: -10 'C ~70 C

Humidity Range: 20% ~ 90%

Copyright © 2011 by element14
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1.3 Getting Started Quickly

This section will hell the user to understand on how to use the DVK1207 evaluation kit

better and faster. For more information please refer to the listed document and location.

For hardware development:

Hard Introduce CPU, ded chi

araware niroduce i expanded chip User Manual->2 Hardware System
system and hardware interface
CPU Know principle and ,

CD->\HW d \datasheet\CPU\
Datasheet configuration of STM32F2xx g esigmdatasnee
Schematic Know hardware principle of
diagram of princip CD->\HW design\schematic
DVK1207

DVK1207
Di ional | Ref h [ h

|m§n5|ona e'.er to the actua engt. and User Manual->2.3 Hardware
drawing of height of DVK1207 to bring , .

, , : Dimensions

DVK1207 convenience for opening die

For software development:

Establish
developing
and
compilation
environment

Building and instructions for
MDK IDE

User Manual->3 Software Development

Software
development

Standard peripherals driver
example and how to proceed

User Manual ->4 Peripheral’s Examples

Introduction for Ethernet

User Manual ->5 Ethernet

drivers and applications Demonstration
Introductions for USB User Manual ->6 USB
applications and development | Examples

Introduction for migration and
development of uCos-Il &
ucgui

User Manual ->7 uCos-ii & ucgui
example

Introductions for G-Sensor
application

User Manual ->8 G-Sensor application

Documentation and reference
manuals for software
development

CD-ROM ->\STM32F2x_Software_
programing_manual

CD-ROM ->\STM32F2xx_Application
note

Test
functionality
of interface

Test the interface of the board
carrier

User Manual-> 9 Various Tests senario

Copyright © 2011 by element14
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For Marketing:

Hardware CPU feature, board carrier User Manual->1.1 Product introduction
system interface data User Manual->1.2 Features
Dimensional | Refer to the actual length and

User Manual->2.3 Hardware
drawing of height of DVK1207 to bring

Dimensions
DVK1207 convenience for opening die

For Personal learning:

It is suggested to browse each and every section of this Manual for detailed

understanding.
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Chapter 2 Hardware System

2.1 CPU

2.1.1 CPU Introduction

The ARM® Cortex™-M3-based STM32 F2 series is built on ST's advanced 90 nm NVM
process technology with the innovative Adaptive Real-Time memory accelerator (ART
Accelerator™) and the multi-layer bus matrix offering an unprecedented

price/performance trade-off.

2.1.2 CPU Features

The STM32F207IGT6 is characterized by a high degree of integration combining 1 Mbyte
of Flash memory and 128 Kbytes of SRAM with Ethernet MAC, USB 2.0 HS OTG, camera

interface, and hardware encryption support and external memory interface.
ST's acceleration technology enables STM32F2 MCUs to achieve up to 150 DMIPS at

120 MHz CPU which is equivalent to zero wait state execution, while keeping the dynamic

current consumption with 188 pA/MHz at an outstandingly low level.

Copyright © 2011 by element14 User Manual
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2.2 Hardware interface

The following section will provide you the detaile dpiin configuration and functional

description of the various blocks present on the DVK1207.

COM1+ CON1+ CONI12+
/ L n J
(o] ¢] ‘O =]

jslelsls]

88[H| oooo = BB

CON4+

€ i E]_l [l ||_|_:|_
20 C E EJ E‘g j“
mete WE Rl <) [
FosmmEel & el
! B s |
N |
® SR E® =
= |85
B9 3 =
e B8 gjes ;
DB 8 i
TEREL ] ]
| JP11

CONT+

Figure 2-1 DVK1207 Hardware Interface Diagram

2.2.1 Power Input Jack

Table 2-1 Power Input Jack

J1
Pin Signal Description
1 GND GND
2 GND GND
3 +5V Power supply(+5V) 2A (Type)

Copyright © 2011 by element14 User Manual
_17-



element

2.2.2 AUDIO OUTPUT Jack
Table 2-2 AUDIO OUTPUT Jack
J2
Pin Signal Description
1 GND GND
2 Left Left output
3 Right Right output
4 Right Right output
5 Left Left output

2.2.3 SPEAKER and CAN Interface

Table 2-3 SPEAKER and CAN Interface

CON5
Pin Signal Description
1 CAN1_L Low-level CAN bus line
2 CAN1_H High-level CAN bus line
3 SPK_OUT+ | pwM Speaker Output positive
4 SPK_OUT- | pwM Speaker Output negative

2.2.4 Serial Ports

Table 2-4 Serial Ports Interface

COM1
Pin Signal Description
1 NC NC
2 RXD Receive data
3 TXD Transit data
4 NC NC
5 GND GND

Copyright © 2011 by element14
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6 DSR Data Set Ready
7 NC NC

8 CTS Clear To Send
9 NC NC

2.2.5 Ethernet Interface

Table 2-5 Ethernet Interface

CON1
Pin Signal Description
1 TX+ TX+ output
2 TX- TX- output
3 VDD3V3 3.3V Power for TX/RX
4 485 Connect to Shelter
5 788 Connect to Shelter
6 VDD3V3 3.3V Power for TX/RX
7 RX+ RX+ input
8 RX- RX- input
9 LED1 Speed LED
10 VDD3V3 3.3V Power for LED
11 LED2 Link LED
12 VDD3V3 3.3V Power for LED
13 GND GND
14 GND GND
15 NC NC
16 NC NC

Copyright © 2011 by element14
-19-

User Manual



elementiuy N

2.2.6 JTAG Interface

Table 2-6 JTAG Interface

CON12
Pin Signal Description
1 VTREF +3.3V power supply
2 VSUPPLY | +3.3V power supply
3 NTRST Test system reset
4 GND GND
5 TDI Test data input
6 GND GND
7 TMS Test mode select
8 GND GND
9 TCK Test clock
10 GND GND
11 RTCK GND
12 GND GND
13 TDO Test data output
14 GND GND
15 NSRST Test system reset
16 GND GND
17 DBGRQ Connect to GND
18 GND GND
19 DBGACK Connect to GND
20 GND GND

Copyright © 2011 by element14
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2.2.7 MicroSD Card Interface

Table 2-7 MicroSD Card Interface

CON4
Pin Signal Description
1 DAT2 Card data 2
2 DAT3 Card data 3
3 CMD Command Signal
4 VDD VDD
5 CLK Clock
6 VSS VSS
7 DATO Card data 0
8 DAT1 Card data 1
9 CD Card detect

2.2.8 Camera Interface

Table 2-8 Camera Interface

CON6
Pin Signal Description
1 GND1 GND
2 DO NC
3 D1 NC
4 D2 Digital image data bit 0
5 D3 Digital image data bit 1
6 D4 Digital image data bit 2
7 D5 Digital image data bit 3
8 D6 Digital image data bit 4

Copyright © 2011 by element14
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9 D7 Digital image data bit 5
10 D8 Digital image data bit 6
11 D9 Digital image data bit 7
12 D10 NC
13 D11 NC
14 GND2 GND
15 PCLK Pixel clock
16 GND3 GND
17 HS Horizontal synchronization
18 VDD50 NC
19 VS Vertical synchronization
20 VDD33 +3.3V
21 XCLKA Clock output a
22 XCLKB NC
23 GND4 GND
24 FLD NC
25 PWR_EN Power Enable
26 RST Reset the camera
27 SDA I2C master serial clock
28 SCL I2C serial bidirectional data
29 GND5 GND
30 VDDIO +3.3V

2.2.9 USB OTG_FS Interface

Table 2-9 USB OTG_FS Interface

CON2

Pin

Signal

Description

VBUS

+5V

Copyright © 2011 by element14
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2 D- USB Data-
3 D+ USB Data+
4 ID USB ID

5 GND GND

2.2.10 USB OTG_HS Interface

Table 2-10 USB OTG_HS Interface

CON3
Pin Signal Description
1 VBUS +5V
2 D- USB Data-
3 D+ USB Data+
4 ID USB ID
5 GND GND

2.2.11 TFT_LCD Interface

Table 2-11 TFT_LCD Interface

CON7
Pin Signal Description
1 VDD5 +5V
2 VDD5 +5V
3 GND GND
4 GND GND
5 VDD33 +3.3V
6 VDD33 +3.3V
7 LCD_PWM | | ED Dimming Control by PWM Signal
8 12C_SCL I2C master serial clock
9 [2C_SDA I2C serial bidirectional data

Copyright © 2011 by element14
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10 TC_INT Touch screen interrupt

11 LCD_RST LCD reset

12 LCD_cs LCD chip select

13 GND GND

14 GND GND

15 GND GND

16 DO 16-bit 8080 parallel interface, Data bit 0
17 D1 16-bit 8080 parallel interface, Data bit 1
18 D2 16-bit 8080 parallel interface, Data bit 2
19 D3 16-bit 8080 parallel interface, Data bit 3
20 D4 16-bit 8080 parallel interface, Data bit 4
21 D5 16-bit 8080 parallel interface, Data bit 5
22 GND GND

23 D6 16-bit 8080 parallel interface, Data bit 6
24 D7 16-bit 8080 parallel interface, Data bit 7
25 GND GND

26 D8 16-bit 8080 parallel interface, Data bit 8
27 D9 16-bit 8080 parallel interface, Data bit 9
28 D10 16-bit 8080 parallel interface, Data bit 10
29 D11 16-bit 8080 parallel interface, Data bit 11
30 D12 16-bit 8080 parallel interface, Data bit 12
31 D13 16-bit 8080 parallel interface, Data bit 13
32 D14 16-bit 8080 parallel interface, Data bit 14
33 D15 16-bit 8080 parallel interface, Data bit 15
34 GND GND

35 GND GND

36 GND GND

37 LCD_DC LCD Parallel Interface

Copyright © 2011 by element14
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38 LCD_RD Read signal

39 LCD _WR Write signal

40 GND GND
2212 LED

Table 2-12 LEDs

LED 1~9
LED Signal Description
LED1 3V3 3.3V power indicator

LED 2 VBUS_FS USB_FS indicator 1

LED 3 3V3 USB_FS indicator 2

LED 4 VBUS _HS USB_HS indicator 1

LED 5 3V3 USB_HS indicator 2
LED 6 PC.07 User-defined LED 1
LED 7 PG.08 User-defined LED 2
LED 8 PG.06 User-defined LED 3
LED 9 PD.12 User-defined LED 4

Note: There is a simple one to one relationship between LED1~LED4 in software

and LED6 ~LEDS9 in hardware

2.2.13 KEY
Table 2-13 KEYs
SW2~SW5
Key Signal Description
SW2 RESET System reset key

SW3 WAKE_UP System wake up key

Sw4 USERT1 User-defined key 1

SW5 USER2 User-defined key 2
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2.2.14 CAN related Jumper

Table 2-14 CAN related Jumper
JP9

Jumper | Description

To enable the terminal resistor for the selected CAN, fit a
JP9 jumper on JP9.

Default setting: Fitted

Note: JP9 should be fitted in order to enable CAN working properly.

2.2.15 BootLoader related Jumpers

Table 2-15 BootLoader-related Jumpers
JP1 & JP2

Jumper | Description

Bootloader_BOOTO is managed by pin 6 of COM1 (RS-232

DSR signal) when JP1 is closed. This configuration is used

JP1

for boot loader application only.

Default setting: Not fitted.

Bootloader_RESET is managed by pin 8 of COM1 (RS-232
P2 CTS signal) when JP2 is fitted. This configuration is used

for boot loader application only.
Default setting: Not fitted.

Note: JP1 and JP2 should be kept not fitted if you don’t use BootLoader function.

2.2.16 MicroSD Card, RS232 and IrDA related Jumpers

Table 2-16 MicroSD Card, RS232 and IrDA related Jumpers
JP5 & JP6, JP7 & JP9, JP10 & JP11

Jumper Description

JP5 | When JP5 and JP6 fitted, PC10-and PCiiare
Group1l | JP6 | connected to DATA2 and DATAS pins of MicroSD
Card.

Copyright © 2011 by element14 User Manual
226 -



elementiuv N

JP7 | When JP7 and JP8 fitted, PC10-and PC1lare
Group2 | JP8 | connected to TX and RX pins of MAX3243,
JP10 | When JP10 and JP11 fitted, PC10-and PC1iare
Group3 | JP11 | connected to TX and RX pins of TFDU6300.

Note: There should be just one group of jumpers fitted at the same time. If more

than one group of jumpers is fitted, some device may not work properly.

2.3 Hardware Dimensions

180
16,28
B4.51
57.94
37.26 '
B 08 15.52 TR 165 = f—— 33
— 24.06 —+
8.79 1
10,24
[ 1 L |
' e} :
o 0 coee —Ml LD]T . 30
0 o| wwmm |0 O -
. = Ar__'_ [ucin] EE i, m A ] T |
/‘\. J_E Eam nmmumr . m . . - [,
W E T ﬁ% mal ]
= A 83 i ;
! E g 'GGGI'IJUC(QQQQOO“i'
- 2 gme [:iﬁq T 'cuuuurm(;ccu cooo oxs]
srs 0 =
| (=] oo =X+l
B b2 ﬁﬁ?“ === ke
D iy LRI NI UL UL O oo
Lu:iin ) m] - ] Eg EE. \:E
l’f‘: ar i | o H oo {18
el : -5 69 e i
0| 8wl ool B2 @ ®ap ; 27
7'3? 0| amom L
=) EE = oo Loy 552 i 22
// Eﬂﬁ o o @ lm % 3 |ee
’@ HE] (=] A ==
' 2ol Eooccuuoocccccuooccc 120N
mﬁ QOoOoDOoDO0D [sel e o] e]n] E
® & B
89 | gg  J2883 %8 BEIEE -
‘ B3 R [E3 E¥ BREEENERGR (AT BemmOionn eem ﬁg i gmam"‘%
~ £5220282005800000000 (A A oM gﬂﬂﬁﬁ [ﬁ-m--mwg} O
. =l]E gl =
456
T,E?—‘-ﬂ—— |-~—-~».T_3',l
64,0
Figure 2-2 Hardware Dimensions Diagram
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Chapter 3 Software Development

3.1 Software Development Environment

The MDK-ARM is a complete software development environment for Cortex™-M,
Cortex-R4, ARM7™ and ARM9™ processor-based devices. MDK-ARM is specifically
designed for microcontroller applications, it is easy to learn and use, yet powerful enough

for the most demanding embedded applications.

The uVision4 IDE is a window-based software development platform combining a robust
editor, project manager, and make facility. The pVision4 supports all the Keil MDK-ARM
tools including C/C++ compiler, macro assembiler, linker, library manager, and object-HEX
converter. User can use pVision4 to create source files and organize them into a project
that defines the target application. pVision4 automatically compiles, assembles, and links

to the application and it provides a single focal point for your development efforts.

The following block diagram illustrates the complete pVision4 software development

cycle.

HVisiond IDE with Editor & Make Utility

. !

CIC++ Macro
Compiler —l { Assembler
C/C++ Library Real-Time
Library Manager Library

Y ¥ L] L L
| Linker/Locator |

' !

Third-Party
Emulator or

Programmer
Y Y
uC and On-Chip ULINK AGDI
Peripheral USB-JTAG Target

Simulation Adapters Interface

pVision4 Debugger

Figure 3-1 Software development cycle
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The STM32F2 family is only supported by MDK ARM v4.20 or above only. The demo
version of Keil MDK ARM v4.22a with code limitation is supplied along with the kit in
CD-ROM. User need to purchase or get the license version themselves in order to use

MDK-ARM software without any code limitations.

All the code examples supplied in the CD are built using MDK-ARM pVision4 IDE only.

The Section 3.2 and Section 3.3 gives you a short description of how to use the

MDK-ARM to develop application software. For more detail, please refer to the relevant
documentation. You can also learn how to build these examples yourself using other

software development platform, such as IAR.
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3.2 Opening a Sample Project

In this section ADC3_DAM as an example has been used to show how to open and

configure a project.

1) Open project.
Open the ADC3_DMA project from the directory as follow.
code\STM32F2xx_StdPeriph_Demo\Project\STM32F2xx_StdPeriph_Examples\ADC\
ADC3 _DMA

Click the icon to configure “Target options™ as show in following picture.
File Edit Niew Project Flash Debug Peripherals Teoeols

- d @ £ & (o

@ %g Target 1 VE ﬁ

Figure 3-2 Configure Target options

2) In the opened window, select the "Device" tab, and select the MCU from the list, as

shown below:
W, Options for Target *Target 1° g|
Device lTarget] Elu.tpu.t] Listing] User ] C/CH ] Asm ] Linker I Dlebug ] Utilities]
Databaze: | J

Vendor:  STMicroslectronics
Device: STM32F207IG

Toolset: ARM
£ STM3IZF2052E #  |Core -
£ STM32F2052F - ARM 32-bit Cartex-t3 CPU
7 STMI2F20525 - 120 MHz masimum frequency, 150 DMIPS .25 DMIPS/MHz
-M tech it
€1 sTM3zF207IC Homoey Fre=etan un
£ sTM32F207IE - Up ta 1 Mbyte of Flash memory

-Upto 128 + 4 Kbytes of SRAM
- Flexible static memorny controller
[supports Compact Flash, SRARM, PSRAM, MOR, MAMD memoriesz)

. - LCD parallel interface, S080/6800 modes
£3 STM3ZF207VE Clock, reset and supply management
£1 STMazF207vF -1.8to0 36V application supply and [/0=
STMIZF207VG -PDH,PDH,P\-"D and BOR
g STMI2F2072C - 4 to 25 MHz crystal ozcillator
- Internal 16 MHz factory-timmed RC

€1 sTM3zF207ZE - 32 kHz oscillator for RTC with calibration =
£1 STM3zF2072F
€1 STMDFMIZR M | ?

0K | Cancel Defanlt=s | Help

Figure 3-2 Select the MCU model
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3) Select the "Output” tab if you want MDK-ARM to output a HEX file, and select

“Create HEX File”.

Y. Options for Target *Target 1° r5_<|

Device] Target Output lListing] U=zer ] C/oH l h=m ] Linker ] Dlebug ] Utilities]

Select Folder for Objects. . | MHame of Zxecutable: |-‘§-DC3_DM-‘5]

& Create Erecutable: M\ADCI_ DA

W Debug Information [ Create Batch File

[w Create HEX File |

W Browse Information

" Create Librany, SADC3_DMALIE

| 0K || Beml || Defaults |

Figure 3-3 Select output file

4) Select the “Debug” tab to choose Debug tool.
» If you want to use ULINK, select “ULINK Cortex Debugger” (Default setting).

Y. Options for Target °Target 1’ [‘5_<|
Ilevi-:e] Target] Elu.tpu.t] Listing] User ] C/CH ] A=m ] Linker Debug lUtilities]
™ Use Simulator Settings * Use: |LILINK Cortex Debugger ﬂl Settings
[ Limit Speed to Real-Time
v Load Application at Startup W Run ta main(] IV Load Application at Startup [ Run ta mainf]
Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings
v Breakpaints [ Taolbos [+ Breakpoints [v Toalbos
IV wiatch WWindows & Performance &nalyzer W watch windows
v Memaory Display v temany Display
CPU DLL: Parameter: Diniver DILL: Parameter:
|S4RMCM3.DLL |-MPU |SARMCMZDLL |MPU
Dialog DLL: Parameter; Dialog DLL: Parameter;
IDARMSTM.DLL |-pSTM3ZF207IG TARMSTM.DLL |-pSTH 32F 20716
0K | Cancel | Defaults | Help

Figure 3-4 Select ULINK as Debug tool

Copyright © 2011 by element14 User Manual
_31-



elementiuv |

>

If you want to use JLINK, select “Cortex-M/R J-LINK/J-Trace”.

Device ] Target ] Output I Listingl User

" Use Simulator
[ Limit Speed to Real-Time

[+ Load Application at Startup

Initialization File:

¥ R ta main()

o |

Restore Debug Session Settings

| Linker Debug |utilities |

Settings

[~ Fun ta mainl)

¥ Load &pplication at Startup

Initialization File:

| ol |

Restore Debug Sesszion Settings

¥ Breakpaints [+ Toolbos [+ Breakpoints [v Toolbos
v watch Windows & Performance &nalyzer W wiatch wWindows
v Memaory Display v temory Display
CPU DLL: Parameter: Driver DLL: Parameter:
SARMCMIDLL |-kPU SARMCMIOLL |-MPU
T
Dialog DLL: Parameter; Dialog DLL: Parameter;

DARMSTM.DLL |-|JSTM32F2D?IG

|TAHMSTM.DLL |-pSTM32F2EI?II3

| ¥ Options for Target °Target 1” &l

] C/C+H ] Asm

Settings || ™ Use:

=

Figure 3-5 Select JLink as Debug tool

Cancel | Defaults |

Help

Click on “Settings” to setup JLink. The “Max Clock” is suggested to be lower than

2MHz. Click "OK”, to return to “Debug” window.
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Cortex JLink/JTrace Target Driver Setup E|
1

Debug lTrace ] Flash Download]
J-Link # J-Trace Adapter JTAG Device Chain
SN: I - | USBH[D | IDCODE Device Name IR, len
Device: | JLink ARM TDO | ) 044BAD04T7  ARM CoreSight JTSG-DP 4
i - | Y7.00 di- | T 006411041 Unknown JTAG device 5
' - - - TDI ¢ |
P |J-Link AR YT compiled Feb = =
Part: : o
JTAG - . l—
futa Cl | | | |
[ebug
Connect & Reset Options Cache Optionz Download Options
Feset: | Mamal ﬂ [¥ Cache Code [~ Werify Code Download
¥ Reset after Connsct [v Cache Mernary [™ Downlnad b Flash
! Interface TCRAP Misc
Metwork, Settings
+ USE © TCPAP .
IP-Address o fbut n) | Autodetest| ik Irfo |
Scan | . |
| JLink Cnd |
State: ready
] 4 | Cancel | Help

Figure 3-6 JLink settings
5) Select “Utilities” tab to setup Flash Programming.

» If you want to download programs with ULINK, please select “ULINK Cortex

Debugger” (Default Setting). As shown in following figure.
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X

Y. Options for Target *Target 1’
Ilevice] Target ] Dutput] Listing] Tser I C/CHt ] Asm ] Linker I Debug Utilities l

Configure Flash Menu Command

* Use Target Driver for Flash Programming

ULIME, Cortex Debugger | Settings | [v Update T arget before Debugging

It File: J Edi..

" |lze External Toal for Flazh Prograrmmming

Cornmand: | J

Arguments: |

-

oK | Eradl | Defaults | Help

Figure 3-7 Select ULINK as program downloader

» If you want to download programs with JLink, please select “Cortex-M/R

J-LINK/J-Trace”.

W. Options for Target °~Target 1° [5__(|
]]evice] Target] Uutput] Listing] Uzer ] C/C+H ] A=zm ] Linker I Debug Utilities l

Configure Flash Menu Command

% |lze Target Driver for Flazh Prograrming

C -LIM ace Settings | W Update T arget before Debugaing
It File: | Ede

" Use External Tool for Flazh Programming

Eommand:| J

Arguments; |

-

0K | Cancel | Defanlt=s | Help

Figure 3-8 Select JLink as program download tool

6) Click on “Settings” to configure Flash download. If you want MCU to reset and run

automatically after Flash downloading, please select “Reset and Run” option.
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Cortex JLink/JTIrace Target Driver Setup

Debug ] Trace Flash Download ]

Dowvnload Function — RAM for Algorithm
LOAD - 0 v Program
(¢ EraseSectors [V Werify Start: | Dx20000000 Size:jDHDSDD
" DonotErase [ Feset and Fun

i~ Programming Algarithm

Description J Device Type J Device Size Address Range J

Start: J Size: J

Add Remove |

= =]

Figure 3-9 Flash download settings

7) Click on “Add” to add programming algorithm.
Select “STM32F2xx Flash On-chip Flash 1M” algorithm, and then click “Add”.

Add Flash Programming Algorithm &l
Description | Device Type | Device Size | ~
RC28FE40) 3% Dual Flash Eut. Flash 32-bit 16M
S28JL032H_BOT Flazh Ext. Flash 16-bit Ahd
S28JL032H_TOP Flazgh Ext. Flash 16-bit Ahd
S3FM0ZG 16kE Data Flash On-chip Flash 16k
S3FM02G 384kE Prog Flash On-chip Flash 384k
STh3IZF1 0% #L-density Flazh Orn-chip Flash Thd
STM3ZF10x Med-denzity Flazh  On-chip Flagh 128k
STh32F10x Low-density Flash  On-chip Flash 16k
STMI2F10x High-density Flask  On-chip Flash 512k
STMI2F10x Connectivity Lin...  On-chip Flash 256k,
STM3I2F10x4 M25PE4 SPI Fla...  Ext Flash SPI akd £
STMI2F10x Flash Options Orechip Flash 16
=1 Flazh On-chip Flash
STMIZLT5 Low Power Flazh On-chip Flazh 128k
STM3ZL15x Flazh Options On-chip Flazh 16
THPM3IZuFe 1024kE Flazh On-chip Flazh Th bl

Add Cancel

Figure 3-10 Add programming algorithm.

8) Click on “OK?, this will finish the setup and return to IDE window.
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Cortex JLink/JTrace Target Driwer Setup [$_<|

Debug ] Trace Flash Download l

Dawnload Function Fiaskd for Algarithrn
LOAD " Erase Ful Chip v Program
ii_ * Eraze Sectars W Verify Start: |DR2DDDDDDD Size: |0=x0800

" DonotErase | Reset and Fun

Prograrmming Algarithm

Descriptian | Device Type Device Size Address Range
as On-chip Flash [08000000H - DBOFFFFFH

Start: [0x08000000  Size: | 000100000

Add Remove |

0K | Cancel | Help

Figure 3-11 Finish target option setup
9) Click on “Build” or “rebuild” to Build/Rebuild the project.

File Edit N¥iew Project Flash Debug Peripherals Teools f
L Hdd| 4 R (o

@ ] %%‘f Target 1 w g\ ﬁ
Figure 3-12 Build or Rebuild the project

10) Click on :download” icon to download program to MCU.

File Edit N¥iew Project Flash Debug Peripherals Teools f

Ca @ o
Target 1 v;:\ ﬁ

Figure 3-13 Download program

11) If you have selected “Reset and Run” option in step 6), MCU will reset and run
automatically after downloading. If haven't, you just need to press the Reset key on

the Evaluation board to run the MCU.
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3.3 Create a New Project

Now we will show how to create a new project using MDK-ARM.
1) Open the directory of code\STM32F2xx_StdPeriph_Demo .Create a new folder and
name it ‘My project. Create a new folder in \My Project and name it, such as

ADC_example.

Copy the files main.c, main.h (if exists), stm32f2xx_it.c, system_stm32f2xx.c,
stm32f2xx_it.h, stm32f2xx_conf.h and any other source files from the specified
example, for example ADC3_DMA, to the folder \ADC_example that we create.

2) Open MDK (KEIL pvision4). Click on “Project™->"New uVision Project’.

W 1 ¥isiond

Eile Edit

Vie
J L3 E lﬂ New WLVision Project...

w |£:rﬂ_ie::t | Flash Debug Pezripherals Tools

New Multi-Froject Workspace. ..

e Cpen Project. ..

Figure 3-14 Open MDK

Save the project in the folder “My project” as ADC_example.

Create Hew Project EE

Save in: |E}M‘f Project _v_J L= EF E-

My Recent
Documents

Wy Documents

@

Iy Computer

Ty Net\-wnrk
Places File name: IC_examplE LI Save |
Seve as type: |F‘rojed Files (* Lvproj) _vj Cancel
Figure 3-15 Save project
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3) Then adialog box of “Select Device for Target” will opened. Please select a device for

the project; here we will select “STM32F2071G”.

Select Dewice for Target “Target 17...

CEU ]
Yendor  STMicroelechionics
Dewvice:  STM32F2071G
Toolset:  ARM
Data base D escription:
£3 STM3IZF2052F -~ Core A
£ STM32F2052G - ARM 32-bit Cartes-t3 CPU
€7 STM32F207IC 142eﬂllnh;rj;:g‘?:lcr;g:;§?uency, 150 DMIPS/1.25 DMIPS AMHz
£3 STM32F2071E Mematies
Ed [ -Upto 1 Mbute of Flazh memorny
£ 8 : -Upto 128 + 4 Kbytes of SRAM
] - Flexible static memory controller
- [supports Compact Flash, SR&M, PSRAM. WOR, MAND memaries)
£ STM3zF207VE -LCD paralle interface, &030/6500 mades
£3 STMIZF207VF Clock, rezet and supply management
£3 STMI2F207YG -1.8t0 3.6 application supply and [/0s
STMIAZF20720 -POR. PDR. PYD and BOR
g S TMIF2072E - 4 to 25 MHz ciystal oscillator
- Intemal 16 MHz factory-trimmed RC
£ sTMazFa07zF - 32 kHz oscillator for BT with calibration w
g sveram g o >
[ o ][ coca ]

Figure 3-16 Select the MCU model

4) Now you will see a dialogue box pops up to ask if you want to add Startup code to
project.
The Startup Code performs configuration of the microcontroller device and
initialization of the compiler run-time system.
You can select “Yes”, uVision will add it for you, or “No” then you need to add it by

yourself. Here we select “NO” and add it later.

\__I:.:'J Copy STWMI2F2xx Startup Code to Project Folder and Add File to Project ?

| Yes | Mo

Figure 3-17 Add startcode
5) Now add file groups to project.

Right click on “Target”, select “Add Group...” and name the file group.
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b Manage Components. ..

v" Show Include File Dependencies

Figure 3-18 Add file groups to project

Select “Manage Components” and click on icon to create new file group as shown in the

figure below.
Components, Environment and Books

Froject Components |Folders;’Extensions| Eaoks I

X]

X+ +

|Pr0iectTargets: i A I |Gmups:

User
Lib
STM3Z2_EVaL

CMSIS

Set az Current T arget | Add Filez

| 0K

Cancel I

Figure 3-19 Add file groups to project with Manage Components
6)

Copyright © 2011 by element14
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-84 Target 1
‘S T=zer
l:l Lib
2 STM3Z_EVAL
-E5 CMSIS

Figure 3-20 Finish file groups adding

Note: File groups are used to manage files of project.

User Group: manage source files that user create

Lib Group: manage STM32F2xx Standard Peripherals Library
STM32_EVAI: manage board driver

CMSIS: manage CMSIS files

MDK-ARM: manage StartUp code

7) Add files to groups.

Right Click on group User, select “Add files to Group ‘User’...”

ALL+FY

tH Eebuild =1l terget filss

Build target F7

Add Group. ..

I Add Files to Group ' User ...

Femove Group ‘User’ and its Files
ﬁ Manage Components. ..

\/ Show Include File Dependencies

Figure 3-21 Add files to groups

Add files from the created folder \My ProjectADC_example to the group of ‘User’.
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Add Files to Group " Oser’ @@

EHFBE D) | D) ADC_example =] =5 B

TritE W |"system_stm32f2xx. ¢ "main. e’ “stm32f2xx_it. " Add
SRR (1) |C Source file (¥ c] j Close

Figure 3-22 Add selected files to group
8) Add files to the group Lib, STM32_EVAL, CMSIS, and MDK-ARM same as done in

step 7).

The files need to be added to the group Lib are located in
lcode\STM32F2xx_StdPeriph _Demol\Libraries\STM32F2xx_StdPeriph_Driver\src
Note: Only related files need to be added. If you are unsure what files should be
added, you can add all files to group of Lib. However, it will increase compile
time and code size.

The files need to be added to the group STM32_EVAL are located in
code\STM32F2xx_StdPeriph_Demo\Ultilities\STM32_EVAL\STM322xG_EVAL

Note: Only stm322xg_eval.c and stm322xg_eval_lcd.c need to be added to
group of STM32_EVAL.

The files need to be added to the group CMSIS are located in
code\STM32F2xx_StdPeriph_Demol\Libraries\CMSIS\CM3\CoreSupport

Note: Only core_cma3.c need to be added to group of CMSIS.

The files need to be added to the group MDK-ARM are located in
code\STM32F2xx_StdPeriph_Demol\Libraries\CMSIS\CM3\Device Support\ ST\STM3

2F2xx\startup\arm
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Note: Only startup_stm32f2xx.s need to be added to group of MDK-ARM.

As the figure shown below, required source flies have been added to the groups.

BEE] e e:t ]

-5 User
3 main. ¢
3 stm3Zfxn_it. ¢
3 system_stm3Z2f8xx. ¢
-5 Lib
3 mise. o
3 stm3Zf2xx_ade. o
3 stm3Z£2xx_dbemeu. ¢
3 stm3ZE2xx_demi. e
3 stm3Z£2xx_dma. o
3 stm3ZEnn_exti. o
3 stm3Zf2xx_flash. e
3 stm3ZE2xn_f=me. o
3 stm3ZEExn_gpio. o
3 stm3Zflxn_1Ze. ¢
3 stm3ZEEnn_iwds. o
3 stm3Z£2xx_pwr. o
3 stm32f&xx_rng. o
3 stm3Zflxx_rte. ¢
3 stm3ZfExx_=dio. o
3 stm3Zfxx_=pi. ¢
3 stm3Zfexn_syscfs ¢
3 stm3Zf2xx_uszart. o
3 stm3ZExn_wwds. o
-5 STM3Z_EVAL
3 stm3Z2xz_eval led o
3 stm3ZZxgz_ewval. o
-5 CMEIS

core_cmd. @
—|-=5 MDE-AEN
startup_stm32f8ux. =

Figure 3-23 Source flies have been added to groups

9) Setup Target options.
Click on the icon “Target Options”, select ‘C/C++’ tab to set C/C++ compiler specific
tool options like code optimization or variable allocation.

v i dh

main. e 3:\ Target Options. _ .
Configure target optionsf———
om A=

|:||:|2 b o e e O e e e e e e i

Figure 3-24 Setup Target options

There are two options we have to set.
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%. Options for Target ~Target 1°

()

Dptimization: |Level0[-00)

[~ Optirize for Time
[ Split Load and Stare Multiple
[ One ELF Section per Function

Dewice ] Targzet l COutput ] Listing] User CfCH lﬁ\srn l Linker ] Debugz ] Ttilities ]
Freprocessor Symbols
D efine: |
Undefine: |
Lahguage / Code Generation
[ Strict ANSI T wamings:

[ Enum Container alwayps int

[ Plain Char iz Signed

[ Read-Only Position Independent
[ Read-wiite Position |ndependent

<unzpecified:> -

Include |
Paths

Hisc |
Controls

Compiler
control
atring

- --cpu Cortex-M3 -g -00 --apes=intenwork, -1 “'D:%Program Fileskeilh AR ST S 1S nclude"
"D \Program Filestkeilha R MCAS THS TR I2F 206" -0 " 0" —-aimf_browse "™ crf"’ ~-depend ™ d"

= ]

Cancel Defanlts= |

Help

Figure 3-25 C/C++ option

10) Add Preprocessor Symbols.

As several preprocessor symbols have been defined in project, we need to add them

to the column of ‘Define’.

W Options for Target *Target 1°

Tevice ] Target ] Output ] Listing] User

Preprocessor Svmbol

CACH | Asm | Linker | Debug | Utilities|

Diefine: |USE_STM322HG_EVAL USE_FULL_&SSERT USE_STDPERIPH_DRIVER

U ndefine: |
Lahguage / Code Generation

Optimization: |Level 0[-00]

™ Optimize for Time
[ Split Load and Store Multiple
I One ELF Section per Function

[ Stict ANSI C

[ Enum Container always int

[ Plain Char iz Signed

[ Read-Only Position Independent
[ Beadwrite Pasition |ndependant

Warnings:

Include |
Paths

Mise |
Contraols

Compiler
control
string

- --cpu Cortex-M 3 -g -00 --apcs=interwork 1 "D:\Program Filestkeil " aRM4YCMSIS  nclude" -
“D:4Program Files\keilhaRMAUNCVS TVS TM32F 20 -DUSE_STM3226G_EVAL -

o ]

Cancel | Defanlts |

Help

Figure 3-26 Add Preprocessor Symbols
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11) Add Include Paths.

Click on the icon shown in the figure below.

W Options for Target ~Target 1°

Tevice | Target | Output | Listingl User C/CH |.l\sm I Linkerl Debug I Utilitiesl

— Preprocessor Symboly

Diefine: IUSE_STM322xG_EVAL USE_FULL_ASSERT USE_STDPERIPH_DRIVER

U ndefine: I

— Language / Code Generation

I Shict ANSIC Warnings:
Dptirmization: ILevel 0-00) vI [ Enum Container alwayps int
I Optimize for Time [ Plain Char is Si-g.ned I Thums bode
I Spiit Load and Store Multiple I~ Read-Only Position |Independent
I~ One ELF Section per Function [ Readwiite Position Independent
Include
Paths I J
Mizc I
Controls
Compiler  |-c --cpu Cortex-M3 -g -00 --apcs=interwork 4 "'D:\Program Files'keitaRMYCMSIS  nclude! - »
control |"'D:4Program Files\kel W RMAMCNS TAS TM32F 20" -DIUSE_STM3Z24G_EVAL - |

(£

string

1] I Cancel | Tefanlts | Help |

Figure 3-27 Include Paths option

In ‘Folder Setup’ dialog box, click on icon shown below and add Include Paths.

V. Options for Target Target 17

Tevice I Tarzet I Output I Listingl User C/CH |Asm I Linkerl Dlebug I Utilitiesl

— Preproce:

Folder Setup

Defing

Undefing | Setup Compiler Include Paths:

— Languag

O ptirizatig z,
[~ Optir
[~ Spitd
[~ OneB

Include
Paths
Mise:
Cantrals

Bample ak I Cancel

cattrol
string |

A

£ >

[1]:4 | Cancel | Defanlts | Help |

Figure 3-28 Add Include Paths
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Include Paths have been setup as figure shown below.

Folder Setup

Device] Target ] Output ] Listing | User CACH ]ﬁ.sm I Linker I Tebugz I Ttilities ]

PIX

™ spitl
[~ Onef

Include
Paths
Misc
Controls

Compiler
control

D efir
Undefing |Setup Compiler Include Paths: R+
el ramnle :
Languagd | ... \LibrariestS T 32F 2u_StdPeriph_Driversing
U liesh S T 32_EVAL
AU S T 32 EVaSLSCommon
Dptimizatiy |- WtltieshS T 32_EVALNSTM3224G_Eval E‘

MG ALibraneshCSISACM 3 CoreSupport
I Optirg |\ \Libraies\CMSISACM A DeviceS upport S TAS TH32F Zux

(]9 Cancel
| |

sting |

| (>

0K | Cancel | Defanlts | Help

Figure 3-29 Add Include Paths ok

12) Click on ‘OK’ to complete 'C/C++ setup.

For setting the ‘Device’, ‘Output’, ‘Debug’ and ‘Utilities’ tabs, please refer to Section

3.2.The other tabs by default.

3.4 BootLoader

The STM32F20x and STM32F21xembedded Flash memory can be programmed using

incircuit programming or in-application programming.

In-application programming (IAP) can use any communication interface supported by the
microcontroller (I/Os, USB, CAN, UART, I2C, SPI,etc.) to download programming data into
memory. With IAP, the Flash memory can be reprogrammed while the application is
running. Nevertheless, part of the application has to have been previously programmed in

the Flash memory using ICP.

The in-circuit programming

Flash memory, using the JTAG, SWD protocol or the boot loader to load the user
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application into the microcontroller. ICP offers quick and efficient design iterations and

eliminates unnecessary package handling or socketing of devices.

The boot loader is located in system memory. It is used to reprogram the Flash memory by

using USART1 (PA9/PA10), USART3 (PC10/PC11), CAN2 (PB5/PB13), USB OTG in

Device mode (PA11/PA12) through DFU (device firmware upgrade).

Now we give a description to show how to downloader program to Flash memory using

boot loader (through USARTS3).

In order to test boot loader, please follow the below steps:

1) Install Flash Loader Demonstration software. The software is located in the folder of

CD-ROM - >Flash Loader.

2) Connect a null-modem female/female RS232 cable between the DB9 connector

COM1 (USART3) and PC serial port. Make sure that jumpers JP1, JP2, JP7 and

JP8 are fitted, JP5, JP6, JP10 and JP11are not fitted.
3) Plugin +5V power supply to the DVK1207.

4) Open application project, configure “Target Option” to output HEX file.

W. Option=s for Target °Target 1°

Device | Target Output lListingl User ] C/CHt ] he=m ] Linker ] Tlebug I Utilities]

Select Folder for Objects. . | Hame of Executable: |adC

(* Create Executable: \objsadc

[V Debuag Information [ Create Batch File

[v Create HEX File |

[v Browse Information

(" Create Library: . Sobjsade.LIB

0K Cancel Defaults Help
| | | | | !

Figure 3-30 Configure Target Option
5) Rebuild the Project, crate HEX file.
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6) Open the Flash Loader software, configure UART.

Port Name:COM1 (Depending on the serial port that used)
Parity: Even or Odd

Baud Rate: 115200

Echo: Disable

Data Bits: 8(Default)

Timeout(s): 10(default)

YV V. VYV ¥V V VY |V

Flow: None

'# Flash Loader ma———@

vl UEIE U

Select the communication port and set settings, then click
next to open conmection.

—Common for all families

& UART

Fort Hame ICDMI 'l Farity IEven vI
Baud Rate |115200 Vl Echa Dizabled YI

Data Bits I vl Timeout (= 10 -

Flow Contr Iﬁ _RTS ) I RIS UFFI
ITE OH I ITE UFFI

If Flow contrel is actiwve, By default ITR & RT

Back | Hext | Cancel Clo=e

Figure 3-31 Configure UART

7) Click on “Next”, as following figure shown
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'+ Flash Loader Den l1i1qmii=|E——E

il HAlx i

g Target is readable. Fleaze click "Next™ to proceed

lemowve protection

Cancel Close

Figure 3-32 Target is readable
8) Click on “Next” and select target MCU model.

Den .1.1-.m==£——_@

¥ Al Wi

Flease, select your device in the target list

|+ Flash Loader

Targel
FID ( |0411

EID 0 l32—
Versio ISD—

Flash

Hame I Start a. .. I End add. .. I Size I -
B Fazel Ox 6000000 O GOOSFFF  Dx4000 0 .. 7]
By Fazel Ox 8004000 O SOOTFFF 04000 (..

By razer Ox 8008000 O SOOEFFF 04000 (..

By Pazes Ox BO00CO00  Ox GOOFFFF  0x4000 (..

By Pazet Ox 8010000 O BOIFFFF 010000 ...

By razes Ox 8020000 Ox BOSFFFF  0x20000 ...

By Fazet Ox 6040000 Ox GOSFFFF  0x20000 ...

By FazeT Ox B0RO000 O BOTFFFF 020000 ...

By Fazes Ox B0B0000 0 BOSFFFF  0x20000 ... b
By razeo Ox S0AD000 O SOEFFFF  0x20000 ...

B Pazell Ox B0CO000 O SODFFFF 020000 ... -

Back | Hext I Cancel | Close

Figure 3-33 Select MCU model

9) Click on “Next”, and select the file that crated by step 5).
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" Erase

= a1l {7 Selection _I

% Download to device
—Download from file

IE: hade. hex

(+ Eraze neceszary paz | Ho Erase ™ Global Eras |

e}

[~ Dptimize (Remowe zome FFz) [v Verify after dewnload

[~ Apply optien byil _I

I vI |_ Jump to the user progr:

 Upload

—Upload to file

from dewice

]

= | I

Back I Hext | Cancel | Cloze |

Figure 3-34 Select download file

10) Click on “Next” to download the hex file to target device.

Targel

Nap

File

File
Status

Time

Operatio DOWHLOAD

_ Downloading data 22%

STM32FZ_1024K
STM32F2_1024K. STmap

E:hade hex

35.83 KB (36692 bytes)
T.86 KB (8052 bytes) of 35.83 KB (36692 bytes)
00:00:02

EBack | Hext I Cancel | Close |

Figure 3-35 Start to download

11) Finish downloading and there will be a message as following figure shown
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| # Flash Loader Demonstr:

v 1HlF 1

Targed STMIZFZ_1024K
Map STM3ZFZ_10Z4K. ETmap

Operatio DOWHLOAD

File E:'ade. hex

File 35.83 KB (36692 bytes)

Status 3583 KB (36692 bytes) of 35.83 EB (36ROZ bytes)
Time a0:00:11

Download operation finished successfully

Bl | e | m g]_ose

Figure 3-36 Download operation finish successfuilly

12) Click “Close”. Remove jumpers from JP1 and JP2. Press RESET key then MCU start

to run.
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Chapter 4 Peripheral’s Examples

The STM32F2xx Standard Peripherals library provides a rich set of examples covering the
main features of each peripheral. Peripheral’'s examples are located in the folder

code\STM32F2xx_StdPeriph_Demo\Project\STM32F2xx_StdPeriph Examples.

= ) eode

= &j STM3ZFZxx_StdPeriph Demo

ﬁj _htmresc
[# g Litbraries

=l ) STM3EFZax StdFeriph Examples

[ g0 ADC

[* [g) CAH
{7 CEC
{5 DAC
| g DCMI
| ) TMA
| g EXTI
| ) FLASH
] g0 GFIO
b I2C
I
| ) THDG
| ) LED_Touch
| lg5) Lib_DERUG
| g HVIC
| ) PHE
f0) RCC
{5 EHG
l%0) BIC
| gy SOIO0
| g0y SPT
| fg) SysTick
[ g TIM

[+ ) USART
i g WG

[ g STM32FZxx_StdFeriph Template

H g Utilities

O O O O O v Ot O = e O v = = e

Figure 4-1 Peripheral’s example structure

Source files are provided for each example along with MDK-ARM projects. User can run
the selected example on DVK1207 evaluation board directly. User can also tailor the

provided project template to run the selected example using his preferred toolchain.
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Some examples may require additional hardware such as an oscilloscope. For further
information on the required hardware please refer to the Readme file provided within each

example folder.

4.1 Description of the Standard Peripherals Library

The file structure of the folder \code\STM32F2xx_StdPeriph_Demo, is shown in figure

below.

= ) code
= .4:,_; STMSEFExx StdFeriph Dema
) _himresc
= g Libraries
[ ) CMSIS
# g0 STM32F2xx_StdPeriph Driver
H g Froject
= g Mtilities
= &) STM3Z_EVAL
.&’_‘l Commor
[+ g7 FatF=_wR0. 082
lg) STM32ZxG EVAL

Figure 4-2 Standard Peripherals Library structure
4.1.1 Libraries folder

This folder contains the Hardware Abstraction Layer (HAL) for STM32F2xx Devices.
1) CMSIS\CM3 subfolder

This subfolder contains the CoreSupport and DeviceSupport files.

CoreSupport files consist of:

» core_cma3.c and core_cm3.h : Core Peripheral Access Layer, contains name
definitions, address definitions and helper functions to access Cortex-M3 core
registers and peripherals.

DeviceSupport files consist of:

> startup_stm32f2xx.s: Provides the Cortex-M3 startup code and interrupt vectors
for all STM32F2xx device interrupt handlers with MDK-ARM and IAR.

» stm32f2xx.h: this file contains the definitions of all peripheral registers, bits, and

memory mapping for STM32F2xx devices. The file is the unique #include file
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2)

used in the application C source code, usually in the main.c.

» system_stm32f2xx.c/.h: This file contains the system clock configuration for
STM32F2xx devices. It exports SystemInit() function which sets up the system
clock source, PLL multiplier and divider factors, AHB/APBx prescalers and Flash
settings. This function is called at startup just after reset and before connecting to
the main program. The call is made inside the startup_stm32f2xx.s file.

STM32F2xx_StdPeriph_Driver subfolder

This subfolder contains sources of STM32F2xx peripheral drivers (excluding USB

and Ethernet). Each driver consists of a set of routines and data structures covering

all peripheral functionalities. The development of each driver is driven by a common

API (application programming interface) which standardizes the driver structure, the

functions and the parameter names.

Each peripheral has a source code file (stm32f2xx_ppp.c) and a header file
(stm32f2xx_ppp.h). The stm32f2xx_ppp.c file contains all the firmware functions

required to use the PPP peripheral.

4.1.2 Project folder

This folder contains the source files of the DVK1207 firmware applications.

1)

2)

Peripheral_Examples subfolder

This subfolder contains a set of examples for some peripherals with preconfigured
projects for EWARM and MDK-ARM toolchains.
STM32F2xx_StdPeriph_Template subfolder

This subfolder contains a project template that user can get a quick start to run an

example.

4.1.3 Utilities folder

This folder contains the abstraction layer for the DVK1207 hardware and software. It
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provides the following drivers:

1) Common
This file is a text version of DVK1207's LCD driver.

2) FatFs_vR0.08a
This file provides FatFs source code. FatFs module is an open source software to
implement FAT file system into small embedded systems. This is a free software and
opened for education purpose, research and commercial developments under license
policy.

3) STM32_EVAL\STM322xG_EVAL
This file provides:
> set of firmware functions to manage Leds, push-button and COM ports
> low level initialization functions for SD card (on SDIO) and serial EEPROM (sEE)

available on DVK1207 evaluation board from STMicroelectronics.

The Section 4.2~4.23 describes the peripheral firmware examples provided for the

DVK1207 evaluation board.

4.2 GPIO example

The GPIO folder contains two examples:

> 10Toggle

» JTAG_Remap
I0Toggle example shows how to use the GPIO port bit to set/reset registers (BSRRL and
BSRRH) for 1/0 toggling.
JTAG_Remap example provides a short description of how to use the JTAG/SWD IOs as
standard GPIOs and gives a configuration sequence.

Let’s see how to toggle GPIO’s using I0Toggle example in detail.

I0Toggle example
1) Purpose
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This example describes how to use BSRRH and BSRRL (Bit Set/Reset Register High
and Bit Set/Reset Register Low) for IO toggling. The duration between the ON and
OFF states depends on the inserted delay.

2) Description
In this example:
® GPIOC, GPIOG and GPIOD clock is enabled.
® Configure PC7, PG8, PG6 and PD12 in output pushpull mode
® Three kinds of light effect.
When the program is executed, the four LEDs; LED1, LED2, LED3 and LED4, which
connected to PC7, PG8, PG6 and PD12, are turned ON then OFF in an infinite loop.
The duration between the ON and OFF states corresponds to the inserted delay. Use
the USER1 and USER2 key to change the direction of LEDs.

Note: There is a simple one to one relationship between LED1~LED4 in software

and LED6~LEDS9 in hardware

4.3 NVIC example

The NVIC folder contains three examples:
» DMA_WFIMode
> IRQ_Priority
» VectorTable Relocation
DMA_WFIMode example shows how to enter into the system WFI mode by enabling

DMA transfer and how to wake-up from this mode using DMA End of Transfer interrupt.

IRQ_Priority example demonstrates the use of the Nested Vectored Interrupt Controller

(NVIC).

VectorTable_Relocation example describes how to relocate the CortexM3 vector table

into a defined address instead of default Flash memory base address.
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Let’s discuss IRQ_Priority example in detail to see how to use NVIC.

IRQ_Priority example

1) Purpose
This example demonstrates the use of the Nested Vectored Interrupt Controller
(NVIC).
2) Description
In this example:
® Configure 2 EXTI Lines (WAKEUP button EXTI Line and USER1 button EXTI
Line) to generate an interrupt on each falling edge and to use the SysTick
interrupt.
® Using following parameters you can configure the above interrupts:
- WAKEUP button EXTI Line:
- PreemptionPriority = PreemptionPriorityValue
- SubPriority = 0
- USER1 button EXTI Line:
- PreemptionPriority = 0
- SubPriority = 1
- SysTick Handler:
- PreemptionPriority = |PreemptionPriorityValue
- SubPriority = 0
First, the PreemptionPriorityValue is equal to 0; the WAKEUP button EXTI Line
has higher priority than the SysTick handler.
During the USER1 button EXTI Line interrupt routine the WAKEUP button EXTI
Line and SysTick priorities are inverted.
During the WAKEUP button EXTI Line interrupt routine the pending bit of the
SysTick interrupt will be set which will cause SysTick ISR to preempt the

WAKEUP button EXTI Line ISR only if it has higher preemption priority.
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The system behaves as following:

® The first ime USER1 button EXTI Line interrupt occurs the SysTick preemption
become higher than WAKEUP button EXTI Line. So when the WAKEUP button
EXTI Line interrupt occurs, the SysTick ISR is executed and the
PreemptionOccured variable becomes TRUE and the four leds (LED1, LED2,
LED3, and LED4) start toggling.

® When the next USER1 button EXTI Line interrupt occurs the SysTick preemption
become lower than WAKEUP button EXTI Line. So when the WAKEUP button
EXTI Line interrupt occurs, the PreemptionOccured variable became FALSE and
the four leds (LED1, LED2, LED3 and LED4) stop toggling.

This behavior is repeated and performed in an infinite loop.

4.4 EXTI example

The EXTI folder contains one example:

> EXTI_Example

EXTI_Example

1) Purpose
This example shows how to configure an external interrupt line.
2) Description
In this example:
® EXTI Line0 is connected to PAO pin
® EXTI Line15 is connected to PG15 pin
After EXTI configuration, a software interrupt is generated on the EXTIO toggles LED1.
After that, when falling edge is detected on EXTI Line0O, LED1 toggles and when

falling edge is detected on EXTI Line15, LED2 toggles.
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4.5 DMA example

The DMA folder contains one example:

» FLASH_RAM

FLASH_RAM example

1)

2)

Purpose

This example demonstrates how to use a DMA channel to transfer a word data buffer
from FLASH memory to embedded SRAM memory.

Description

DMA2 StreamO0 channelO is configured to transfer the contents of a 32-word data

buffer stored in Flash memory to the reception buffer defined into the RAM.

The start of transfer is triggered by the software which enables DMA2 Stream0
channel0 memory-to-memory transfer and also enables the Source and destination

addresses incrementing.

To start the transfer Channel Enable bit for DMA2 Stream0 ChannelQ need to be set.
As the Transfer Complete interrupt is enabled in this example, a Transfer Complete
interrupt will be generated at the end of the transfer. After the transfer completion the

Transfer Complete Interrupt pending bit will be cleared.

Once the DMA transfer has been completed the DMA Stream is disabled by the
hardware. The main application can check for the Stream Enable status to detect the
end of transfer or can also check on the number of remaining transfers which should

be equal to 0 at the end of the transfer.

A comparison between the source and destination buffers is performed to confirm the

error free data transmission.
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DVK1207 evaluation board's LEDs can also be used to monitor the transfer status:
- LED1 is ON when the program starts.
- LED2 is ON when the configuration phase is done and the transfer is started.
- LED3 is ON when the transfer is complete (into the Transfer Complete interrupt
routine)
- LED4 is ON when the comparison result between source buffer and destination

buffer is passed.

It is possible to select a different Stream and/or channel for the this example (DMA
transfer example) by modifying defines values in the “main.h” file.

Note: Only DMAZ2 Streams are able to perform Memory-to-Memory transfers.

There are many different options to check for the DMA end of transfer:

® Byusing DMA Transfer Complete interrupt.

® By using DMA enable state (the DMA stream is disabled by hardware when
transfer is complete).

® By using DMA Stream transfer counter value (the counter value is decremented
when transfer is ongoing and is equal to 0 at the transfer end).

® By using DMA Transfer Complete flag (polling mode).

In this example methods 1, 2 and 3 are used to identify the DMA end of transfer (user

can select between method 2 and 3 by uncommenting relative code in the waiting

loop in the main.c file).

4.6 ADC example

The ADC folder contains four examples:

» ADC3_DMA

» DualADC_Interleaved DMAmode3
> DualADC_RegulSimu_DMAmode1
>

TripleADC_Interleaved_DMAmMode2
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ADC3_DMA example describes how to use the ADC3 and DMA to transfer converted data

continuously from ADC3 to the memory.

DualADC_Interleaved_ DMAmMode3 example demonstrates how to use the ADC peripheral

to convert a regular channel in Dual interleaved mode using DMA in mode 3 with 5Msps.

DualADC_RegulSimu_DMAmode1 example demonstrates how to convert the ADC

peripheral to regular channels simultaneously in dual mode using DMA in mode 1.

TripleADC_Interleaved DMAmode2 example provides a short description of how to use
the ADC peripheral to convert a regular channel in Triple interleaved mode using DMA in
mode 2 with 6Msps.

Now we give a description about ADC3_DMA example to show how to use ADC.

ADC3_DMA example

1) Purpose
This example shows how to use the ADC3 and DMA to transfer converted data
continuously from ADC3 to memory.
2) Description
® The ADC3 is configured to convert the channel 7 voltage value continuously.
® [Each time an end of conversion occurs, the DMA transfers (in circular mode) the
converted data from ADC3 DR register to the ADC3ConvertedValue variable.
® In this example, the system clock is set to 120MHz, APB2 =60MHz and ADC
clock = APB2 /2.
® Since ADC3 clock is 30 MHz and sampling time is set to 3 cycles, the total
conversion time is 0.5 us (2Msps).
The voltage at ADC3 channel 7 can be varied by using the evaluation board
potentiometer RV1. The converted voltage is displayed on the evaluation Board LCD

(only if PRINT_ON_LCD is enabled in main.c file)
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4.7 DAC example

The DAC folder contains one example:

1)

2)

» DAC_SignalsGeneration

Purpose

This example demonstrated how to use the DAC peripheral to generate several
analog signals using DMA controller.

Description

When the user presses the USER1 push-button, DMA transfers the two selected
waveforms to the DAC. For each press of USER1 button, 2 signals are selected and
can be monitored on the two DAC channels:

® Escalator waveform (Channel 1) and Sine waveform (Channel 2).

® Noise waveform (Channel 1) and Triangle waveform (Channel 2).

4.8 USART example

The USART folder contains two examples:

» USART_IRDA

» USART_Printf

4.8.1 USART_Printf

1)

2)

Purpose
This example shows how to direct the C library printf function to the USART. This will
output the printf message on the Hyperterminal using USART3.
Description
The USARTS3 is configured as below:
- BaudRate = 115200 baud
- Word Length = 8 Bits

- One Stop Bit
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- No parity
- Hardware flow control disabled (RTS and CTS signals)
- Receive and transmit enabled
When the program is executed, a message will be printed on the Hyperterminal as
follows:
USART Printf Example: retarget the C library printf function to the USART
Try to type a character using the keyboard, the character will be sent to DVK1207 and
printed on the Hyperterminal.
Note:
® Make sure that jumpers JP7 and JP8 are fitted.
® Connect a null-modem female/female RS232 cable between the DB9
connector COM1 (USART3) and PC serial port if you want to display data
on the Hyper Terminal.
® Hyperterminal configuration: Word Length = 8 Bits, One Stop Bit, No parity,

BaudRate= 115200 baud,flow control: None

4.8.2 USART_IRDA

1) Purpose
This example shows how to implement communication between two devices using
Infrared Transceiver Module. MCU communicates with Infrared Transceiver Module
via USARTS3.
Note:
® This example requires two DVK1207 evaluation board.
® Make sure that jumpers JP10 and JP11 are fitted.
2) Description
In this example:
® Infrared Transceiver Module work in simplex mode.
The program for sender need to be modified as below in main.c file:

#define configTYPE SEND_MODE
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//#define configTYPE RECV_MODE
The program for receiver need to be modified as below in main.c file:

//#define configTYPE SEND_MODE
#define configTYPE RECV_MODE

® The USARTS is configured as below:
- BaudRate = 115200 baud
- Word Length = 8 Bits
- One Stop Bit
- No parity
- Hardware flow control disabled (RTS and CTS signals)

Receive and transmit enabled

When the program is executed, the sender transmits the data while receiver receives

the data with the help of Infrared Transceiver Module. The amount of data sent and

received will be displayed on LCD.

4.9 PWR example

The PWR folder contains five examples:

» BOR(Brown out reset)
CurrentConsumption
PWR(Programmable voltage detector)

STANDBY

YV V V V¥V

STOP

BOR example shows how to configure the programmable BOR thresholds using the
FLASH.

CurrentConsumption example shows how to configure the STM32F2xx system to
measure the current consumption in different Low Power Modes.

PVD example shows how to configure the programmable voltage detector using an
external interrupt line.

STANDBY example shows how to enter the system into the STANDBY mode and

Copyright © 2011 by element14 User Manual
-63 -



elementiuv N

wake-up from STANDBY mode using external RESET, RTC Alarm A or WKUP pin.

STOP example shows how to enter the system into the STOP mode and wake-up from

STOP mode using RTC Wakeup Timer Event connected to EXTI Line 22.

Now let's see the STANDBY example in detail:

STANDBY example

1)

2)

Purpose

This example shows how to enter the system into the STANDBY mode and wake-up

from STANDBY mode using external RESET, RTC Alarm A or WKUP pin.

Description

® The system clock is set to 120 MHz

® The EXTI_Line15 is configured to generate interrupt on falling edge

® The EXTI_Line22 connected internally to the RTC, Wakeup event is configured
to generate an interrupt on rising edge each 4s

® The SysTick is programmed to generate an interrupt each 250 ms.

® Inthe SysTick interrupt handler routine, LED2 is toggled; this is used to indicate
whether the MCU is in STOP mode or RUNNING mode.
When the system enters into the STOP mode, it will wait for the RTC Wakeup event
to be generated each 4s, or USER1 push button is pressed.
- When MCU wakeup from STOP mode due to the RTC WakeUp event
(EXTI_Line22), LED1 will be toggled.
- If the MCU wakeup from STOP mode due to USER1 button (EXTI_Line15),
LED4 will be toggled.
LEDs are used to monitor the system state as following:
® | ED2 toggling: system is in RUN mode
® | ED1 toggled: system woken up from STOP mode due to RTC WakeUp Interrupt
® | ED4 toggled: system woken up from STOP mode due to EXTI_Line15 (USERH1

push button).
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This behavior is repeated in an infinite loop.

4.10 RCC example

The RCC folder contains one example:

» RCC_Example

RCC_Example

1)

2)

Purpose

This example shows how to use (for debug purpose) the RCC_GetClocksFreq
function to measure the current status and various frequencies generated from
different on chip clocks.

Description

For debug purposes, the RCC_GetClocksFreq() function is used to retrieve the

current status and frequencies from the different on chip clocks.

This example also handles the High Speed External clock (HSE) failure detection. At
the time of HSE clock failure (broken or due to disconnected external Quartz), HSE,
and PLL are disabled (but no change on PLL config) and HSI is selected as a source
for system clock and an interrupt (NMI) is generated. Once the HSE clock recovers,
the HSERDY interrupt is generated and the system clock is reconfigured in the RCC
ISR routine to its previous state (before HSE clock failure). HSE clock can be
monitored at the MCO1 pin (PA8). Four LEDs will toggle as per the delay defined in

the Delay function.

4.11 RTC example

The RTC folder contains three examples:

» BKP_Domain
» HW_Calendar

> TimeStamp
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BKP_Domain example demonstrates and explains how to use the peripherals available
for Backup Domain.

HW_Calendar example demonstrates how to setup the RTC peripheral, in terms of
prescaler and interrupts, to maintain the time and to generate interrupts for alarm
TimeStamp example provides a short description of how to use the RTC peripheral and
the Time Stamp feature.

Now let’s see how to use RTC peripheral using TimeStamp example:

TimeStamp

1) Purpose
This example shows how to use the RTC peripheral and the Time Stamp feature.
2) Description
Any one of the below clock can be used as RTC clock source (uncomment the
corresponding define statement in main.c file):
® | SE oscillator clock usually delivered by a 32.768 kHz quartz.
® LS| oscillator clock
Note:
® Make sure that jumpers JP7 and JP8 are fitted.
® Connect a null-modem female/female RS232 cable between the DB9
connector COM1 (USART3) and PC serial port if you want to display data
on the Hyper Terminal.
® Hyperterminal configuration: Word Length = 8 Bits, One Stop Bit, No parity,
BaudRate= 115200 baud,flow control: None
The program behaves as follows:
® After startup the program checks the backup data register 0 value:
- BKP_DRO value not correct: (RTC_BKP_DRO value is not correct or has
not yet been programmed when the program is executed for the first time)
the RTC is configured and the user is asked to set the time and date

(entered using HyperTerminal).
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- BKP_DRO value correct: this means that the RTC is configured and the
time, date and timestamp (time and date) are displayed on
HyperTerminal.

® When an External Reset occurs, the BKP domain will not reset and will not lose
the RTC configuration.
® When power on reset occurs:
- If a battery is connected to the VBAT pin: the BKP domain will not reset
and will not lose the RTC configuration.
- If no battery is connected to the VBAT pin: the BKP domain will reset and
will lose the RTC configuration.
® |t configures the RTC_AF1 pin TimeStamp to be falling edge and enables the
TimeStamp detection.
® On applying a low level on the RTC_AF1 pin (PC.13), the calendar will be saved

in the time-stamp registers. Thanks to the timestamp event detection.

The example uses HyperTerminal to configure the RTC clock, display the current

time and timestamp registers contents:

® Pressing USER2 push button, the current time and date are saved in RTC TSTR
and TSDR registers.

® When pressing WAKEUP push button, the TimeStamp Calendar is cleared.

® When pressing USER1 push button, the current RTC Calendar (Time and date)

and RTC TimeStamp Calendar (Time and date) are displayed.

4.12 SysTick example

The SysTock folder contains one example:

> SysTick_Example
SysTick_Example

1) Purpose
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This example shows how to configure the SysTick to generate a time base equal to 1

ms. the system clock is set to 120 MHz and the SysTick is clocked by the AHB clock

(HCLK).

2) Description

In this example:

The system tick timer is initialized.

The system tick timer interrupt are enabled in the NVIC.

The system tick timer/counter starts in free running mode to generate periodical
interrupts.

The system tick timer interrupt is triggered every 1 ms.

A Delay function is implemented based on the system tick timer end-of-count

event.

The four LEDs, LED1, LED2, LED3 and LED4, are toggled with a timing defined by

the Delay function.

4.13 TIM example

The TIM folder contains a set of examples:

Table 4-1 TIM example

TIM

This example shows how to configure the TIM1
6Steps

peripheral to generate 6 Steps.

This example shows how to use the TIM peripheral to
InputCapture
measure the frequency of an external signal.

This example shows how to configure the TIM
OCActive peripheral to generate four different signals with four

different delays

This example shows how to configure the TIM
OClnactive peripheral in Output Compare Inactive mode with the

corresponding Interrupt requests for each channel.
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OCToggle

This example shows how to configure the TIM3
peripheral to generate four different signals with four

different frequencies.

TIM OnePulse

This example shows how to use the TIM peripheral to
generate a One pulse Mode after a Rising edge of an

external signal received at Timer Input pin.

Parallel_Synchro

This example shows how to synchronize TIM

peripherals in parallel mode.

This example shows how to use the TIM peripheral to

PWM_Input measure the frequency and duty cycle of an external
signal.
This example shows how to configure the TIM
PWM_OQutput

peripheral in PWM (Pulse Width Modulation) mode.

TIM1_Synchro

This example shows how to synchronize TIM1 and

Timers (TIM3 and TIM4) in parallel mode.

TIM9_OCToggle

This example shows how to configure the TIM9
peripheral to generate four different signals with four

different frequencies.

TIM10_PWMOutput

This example shows how to configure the TIM

peripheral in PWM (Pulse Width Modulation) mode.

TimeBase

This example shows how to configure the TIM
peripheral in Output Compare Timing mode with the
corresponding Interrupt requests for each channel in

order to generate 4 different time bases.

Now let’s discuss about PWM_OQutput example and TimeBase example to understand

how to use TIM peripheral.

4.13.1 PWM_Output example

1) Purpose
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This example shows how to configure the TIM peripheral in PWM (Pulse Width

Modulation) mode.

2) Description

The TIM3CLK frequency is set to SystemCoreClock / 2 (Hz), to get TIM3 counter

clock at 20 MHz, the Prescaler is computed as following:

Prescaler = (TIM3CLK / TIM3 counter clock) - 1

SystemCoreClock is set to 120 MHz for STM32F2xx Devices RevA, RevZ and

RevB.

The TIM3 is running at 30 KHz:

TIM3 Frequency = TIM3 counter clock/ (ARR + 1) = 20 MHz / 666 = 30 KHz

The TIM3 CCR1 register value is equal to 333, so the TIM3 Channel 1 generates

a PWM signal with a frequency equal to 30 KHz and a duty cycle equal to 50%:
TIM3 Channel1 duty cycle = (TIM3_CCR1/ TIM3_ARR + 1)* 100 % = 50%

The TIM3 CCR2 register value is equal to 249, so the TIM3 Channel 2 generates

a PWM signal with a frequency equal to 30 KHz and a duty cycle equal to 37.5%:
TIM3 Channel2 duty cycle = (TIM3_CCR2/ TIM3_ARR + 1)* 100 % = 37.5%

The TIM3 CCRa3 register value is equal to 166, so the TIM3 Channel 3 generates

a PWM signal with a frequency equal to 30 KHz and a duty cycle equal to 25%:
TIM3 Channel3 duty cycle = (TIM3_CCR3/ TIM3_ARR + 1)* 100 % = 25%

The TIM3 CCR4 register value is equal to 83, so the TIM3 Channel 4 generates

a PWM signal with a frequency equal to 30 KHz and a duty cycle equal to 12.5%:

TIM3 Channel4 duty cycle = (TIM3_CCR4/ TIM3_ARR + 1)* 100 % = 12.5%

The PWM waveform can be displayed using an oscilloscope.

4.13.2 TimeBase

1) Purpose

This example shows how to configure the TIM peripheral in Output Compare Timing

mode in correspond to Interrupt requests from each channel in order to generate 4
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different time bases.

2) Description

The TIM3CLK frequency is set to SystemCoreClock / 2 (Hz), to get TIM3 counter

clock at 6 MHz.

® The Prescaler is computed as following:

Prescaler = (TIM3CLK / TIM3 counter clock) - 1
SystemCoreClock is set to 120MHz for STM32F2xx Devices RevA, RevZ and
RevB.
The TIM3 CC1 register value is equal to 40961
CC1 update rate = TIM3 counter clock / CCR1_Val = 146.48 Hz, so the
TIM3 Channel 1 generates an interrupt at every 6.8ms
The TIM3 CC2 register is equal to 27309
CC2 update rate = TIM3 counter clock / CCR2_Val = 219.7 Hz, so the
TIM3 Channel 2 generates an interrupt at every 4.55ms
The TIM3 CC3 register is equal to 13654
CC83 update rate = TIM3 counter clock / CCR3_Val = 439.40Hz, so the
TIM3 Channel 3 generates an interrupt at every 2.27ms
The TIM3 CC4 register is equal to 6826
CC4 update rate = TIM3 counter clock / CCR4_Val = 878.9 Hz, so the

TIM3 Channel 4 generates an interrupt at every 1.13ms.

When the counter value reaches equal to the Output compare registers values, the

Output Compare interrupts are generated and, in the handler routine, 4 pins(PC.07,

PG.08, PG.06, and PD.12) are toggled at the following frequencies:

PC.07: 73.24Hz (CC1)
PG.08: 109.8Hz (CC2)
PG.06: 219.7Hz (CC3)
PD.12: 439.4Hz (CC4)
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4.14 IWDG example

The IWDG folder contains one example:

» IWDG_Example

IWDG_Example

1) Purpose

This example shows how to update the IWDG reload counter at the regular interval

and how to simulate a software fault, causing MCU IWDG reset upon expiry of

defined time period.

2) Description

In this example:

® The IWDG timeout is set to 250 ms (the timeout may vary due to LSI frequency
dispersion).

® The TIM5 timer is configured to measure the LS| frequency as the LSl is
internally connected to TIM5 CH4, in order to adjust the IWDG clock.

® The IWDG reload counter is configured to obtain 250 ms according to the
measured LS| frequency. The IWDG reload counter is refreshed at every 240 ms
to prevent a IWDG reset. LED2 is also toggled at every 240 ms indicating that
the program is running.

® An EXTI Line is connected to a GPIO pin, and configured to generate an interrupt
on the rising edge of the signal.

® The EXTI Line is used to simulate a software failure: once the EXTI Line event
occurs, by pressing the USER1 push-button, the corresponding interrupt is
served.

In the ISR, a write to an invalid address generates a Hardfault exception running in an

infinite loop preventing to return to the main program (the IWDG reload counter will

not be refreshed). As a result, when the IWDG counter reaches 00h, the IWDG reset

occurs.

If the IWDG reset is generated, the program will be executed after the system
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resumes from reset, LED1 turns on. If the EXTI Line event does not occur, the IWDG

counter will be refreshed indefinitely in the main program running in infinite loop, and

there will be no IWDG reset.

4.15 WWDG example

The WWDG folder contains one example:

»  WWDG_Example

WWDG_Example

1) Purpose

This example shows how to update the WWDG counter at the regular intervals and

how to simulate a software fault causing MCU WWDG reset upon expiry of defined

time period.

2) Description

The WWDG timeout is set to 69.9ms and the refresh window is set to 80ms.
The WWDG counter is refreshed every 50ms in the main program running in
infinite loop to prevent a WWDG reset. LED2 is also toggled at every 53 ms
indicating that the program is running.

An EXTI Line is connected to a GPIO pin, and configured to generate an interrupt
on the rising edge of the signal.

The EXTI Line is used to simulate a software failure: once the EXTI Line event
occurs, by pressing the USER1 push-button, the corresponding interrupt is
served.

In the ISR, a write to an invalid address generates a Hardfault exception running
in infinite loop and preventing to return to the main program (this will stop WWDG
counter to refresh). As a result, when the WWDG counter falls to 63ms, the

WWDG reset occurs.

When the program is executed, the WWDG reset is generated after the system

resumes from reset, LED1 will turns on. If the EXTI Line event does not occur, the
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WWDG counter will keep on refreshing as the main program runs in infinite loop, and

there is no WWDG reset.

4.16 CAN example

The CAN folder contains two examples:

> LoopBack

» Networking
LoopBack example shows how to setup a communication with the CAN device in
loopback mode.
Networking example shows how to configure the CAN peripheral to send and receive
CAN frames in normal mode. The sent frames are used to control Leds by pressing key
push button.

Now let’s discuss Networking example in detail to show how to use CAN peripheral.

Networking example

1) Purpose
This example shows how to configure the CAN peripheral to send and receive CAN
frames in normal mode. The sent frames are used to control Leds by pressing key
push button.

2) Description
The CAN serial communication is a bus to which a number of devices can be
connected. Theoretically there is no limitation on how many devices can be
connected to the bus but practically the total no. of devices are limited by the time
delay/or electrical loads the bus can carry.
This program behaves as follows:
® After reset LED1 will be ON.
® By Pressing on USER1 Button: LED2 turns ON and all other LEDs are OFF on

the Nth evaluation boards connected to the bus.

® Press the USER1 Button again to send CAN Frame, this will command LEDn+1
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to be ON and all other Leds are OFF on the Nth evaluation boards.

This example is tested with three DVK1207 connected to the CAN bus. The same
example program example is loaded into all the devices to send and receive frames.
Any device on the CAN bus can play the role of sender (by pressing USER1 button)
or receiver.

Note:
® Make sure that JP9 is fitted.
® |t requires two evaluation boards.

® Use cable to connect two evaluation boards. As shown in figure below:

CAN_H |« » CAN H
CAN_L |« CAN_L
DevKit1207 DevKit1207

1 11

4.17 FLASH example

The FLASH folder contains two examples:
» Program
»  Write_Protection
Program example shows how to program the STM32F2xx FLASH.
Write_Protection example shows how to enable and disable the write protection on the
STM32F2xx FLASH.

Now let’s discuss Program example in detail to show how to use FLASH.

Program example

1) Purpose

This example shows how to program the STM32F2xx FLASH.
2) Description

In this example:

® After Reset, the Flash memory Program/Erase Controller will be locked. To
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unlock it, the FLASH_Unlock function is used.

® Before writing to the desired addresses, an erase operation is performed using
the flash erase sector feature. The erase procedure starts with the calculation of
the number of sector to be erased. Then all these sectors will be erased one by
one by calling FLASH_EraseSector function.

® Once this operation is finished, the write process will be performed by using the
FLASH_ProgramWord function. After this the written data was checked and the
result of the writing operation was stored into the MemoryProgramStatus

variable.

4.18 I12C example

The 12C folder contains two examples:
» EEPROM

> GSensor-LIS33DE

4.18.1 EEPROM

1) Purpose
This example shows how to use the 12C firmware library and an associate 12C
EEPROM driver to communicate with an I2C EEPROM device (this example is
interfaced with AT24C02 EEPROM)

2) Description
I2C peripheral can be configured in Master transmitter during write operation and in
Master receiver during read operation from 12C EEPROM.
The peripheral used is 12C1 but can be configured by editing relevant values in
stm322xg_eval.h file. The speed is set to 100kHz and can be configured by editing
relevant values in stm322xg_eval_i2c_ee.h file.
For AT24C02 devices all the memory is accessible through the two-bytes addressing

mode and need to define the block addresses. In this case, only the physical address
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need to be defined (according to the address pins (E0,E1 and E2) connection). This
address is defined in stm322xg_eval_i2c_ee.h (default is 0xA0: EO, E1 and E2 tied to

ground).

The EEPROM addresses where the program will start the read and write cycle is

defined in the main.c file.

The program behaves as follows:

® First, the content of Tx1_Buffer is written to the EEPROM_WriteAddress1 and
the written data will be read. Then the write and the read buffers data are
compared. Following the read operation, the program waits for EEPROM
Standby state.

® Now the second write operation is performed and this time Tx2_Buffer is written
to EEPROM_WriteAddress2, which represents the second byte of EEPROM
address just after the first byte of address written in above step.

® After completion of the second write operation, the written data are read and the
content of read and write buffer are compared for correct write operation.

All the transfers are managed in DMA mode (except when 1-byte read/write operation

is required). Once sEE_ReadBuffer() or sEE_WriteBuffer() function is called, the user

application may perform other tasks in parallel while Read/Write operation is

managed by DMA.

This example provides the option to use the DVK1207 LCD screen for messages

display (transfer status: Ongoing, PASSED, FAILED). To enable this option user

need to uncomment the ENABLE_LCD_MSG_DISPLAY statement in the main.c file.

4.18.2 GSensor-LIS33DE

1) Purpose
This example shows how to configure the MEMS accelerometer to detect

acceleration on X/Y/Z axes.
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Note:

® Make sure that jumpers JP7 and JP8 are fitted.

® Connect a null-modem female/female RS232 cable between the DB9
connector COM1 (USART3) and PC serial port if you want to display data
on the Hyper Terminal.

® Hyperterminal configuration:Word Length = 8 Bits, One Stop Bit, No parity,
BaudRate= 115200 baud,flow control: None

2) Description

After startup, the program checks for the G-Sensor (MEMS accelerometer) status

registers and behaves as follows:

® |f the board is moved as shown below, the acceleration is detected on the X/Y/Z

axis.

® The values of X/Y/Z axis are printed on Hyperterminal using USARTS3.

All transfers are managed in DMA mode.

4.19 12S example

The 12S folder contains one example:

» Audio

Audio example

1) Purpose

This example demonstrates the basic of audio features. It allows playing an audio file
through the 125 peripheral using the external codec implemented on the DVK1207 board.
2) Description
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In this example the I12S input clock, provided by a dedicated PLL (PLLI2S), is
configured to have an audio sampling frequency of 48 KHz with Master clock
enabled.
This example uses an audio codec driver which consists of three independent layers:
® Codec Hardware layer: which controls and communicates with the audio codec
(CS42L52) implemented on the evaluation board.
® MAL (Media Access Layer): which controls and interfaces with the storage media
and helps providing the audio file/stream.
® The high layer: which implements overall control and interfacing API allowing to
perform basic audio operations (Init, Play, Pause, Resume, Stop, Volume control
and audio file pointer management)
In this example the audio file is stored in the internal flash memory (Stereo, 16-bit, 48
KHz). The analog output device is automatically detected (Speaker or Headphone)
when the Headphone is plugged/unplugged in/from the audio jack of the evaluation
board. The example also manages to display information and can be control by push
buttons:
- When the application is Playing audio file:
+ USERT1: Pause
+ USER2: Volume UP
+ Wakeup: Volume DOWN
- When the application is Paused:
+USER1 :Play
+ USER2: Switch output target to Headphone
+ Wakeup: Switch output target to Speaker

Note: User needs to prepare a Speaker (0.25W/8Q ) and connect it to CONS5.

4.20 SDIO example

The SDIO folder contains one example:

» uSDCard

Copyright © 2011 by element14 User Manual
79 -



elementiuv N

uSDCard example

1) Purpose
This example shows how to use the SDIO firmware library and an associate driver to
perform read/write operations on the SD Card memory (SD Card V1.0, V1.1, V2.0
and SDHC (High Capacity) protocol) that could be mounted on the board. This
example also migrate the FatFs-R0.08a file system.
2) Description
The example provides different SD Card transfer states and operations. Steps
involved in this process are given below:
® The SDIO peripheral and SD Card are initialized using the SD_Init() function.
® SD Card Erase Operation
® SD Card Single Block Operation
® SD Card Multiple Block Operation
® Starts a Multiple Write operation: Write a multi Blocks using the SD_Write
MultiBlocks() function.
® Read a multiple Blocks using the SD_ReadMultiBlocks() function
® Compare the written Blocks and the read one: check if the TransferStatus2
variable is equal to PASSED.
The program behaves as follows:
® Check the Micro SD (TF) card is mounted or not.
® Open message.ixt test if the file exit.
® (Create a new Hello.txt
® Read Hello.txt create in previous step
® Open the root directory
All the data transfers are made by DMA. At each operation, the SD Card presence
and status is checked using the SD_GetStatus() function and a global variable

"Status" storing the results of the last operation. LCD will display the status when
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each operation finish.

4.21 LCD_Touch example

The LCD_Touch folder contains one example:

» STMPE811QTR

STMPE811QTR example

1) Purpose
This example shows how to do LCD touch screen calibration.
2) Description
In this example, four points on the corner of touch screen need to be touch to
complete calibration.
The program behaves as follows:
® (Click on calibration points accurately using a touch pen.
® | CD will give massage whether calibration is OK. If calibration is OK, then MCU
will enter into Calibration_Test_Dispose function.
® In this function LCD will display the value of the points touch by the pen. Both,
ADC values and coordinate values, are displayed.

Note: User should click on calibration points in order.

4.22 CRC example

The CRC folder contains one example:

» CRC_Example

CRC_Example

1) Purpose
This example shows how to use CRC (cyclic redundancy check) to get a CRC code
of a given data word (32-bit) buffer, based on a fixed generator polynomial
(0x4C11DB7).
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2)

Description

The CRC (cyclic redundancy check) is used to get a CRC code from a 32-bit data
word and a fixed generator polynomial.

In this example, CRC-32 (Ethernet) polynomial is 0x4C11DB7

® X324+ X26 + X23 + X22 + X16 + X12 + X11 + X10 +X8 + X7 + X5 + X4 +X2+X+1

4.23 RNG_Touch example

The RNG folder contains one example:

1)

2)

» RNG_MultiRNG

Purpose

This example shows how to use the RNG peripheral to generate Random 32bit

numbers.

Description

In this example an interactive human interface is developed to allow user to display 8

(arbitrary value, which can be updated by user) random 32bit numbers using the

evaluation board LCD and/or USART (COM1) with PC HyperTerminal. Numbers can

be displayed on LCD and/or PC Hyperteminal by using PRINT_ON_LCD and

PRINT_ON_USART defined in main.c file.

After startup, user is asked to press USER1 button. The 8 Random 32bit numbers are

displayed as soon as the USERT1 button is pressed.

Note:

® Make sure that jumpers JP7 and JP8 are fitted.

® Connect a null-modem female/female RS232 cable between the DB9
connector COM1 (USART3) and PC serial port if you want to display data
on the Hyper Terminal.

® Hyperterminal configuration:Word Length = 8 Bits, One Stop Bit, No parity,

BaudRate= 115200 baud,flow control: None
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4.24 Lib_DEBUG example

The Lib_DEBUG folder contains one example:

1) Purpose
This example demonstrates how to declare dynamic peripherals pointers used for
Debug mode.

2) Description
To use Debug mode user have to add the stm32f2xx_ip_dbg.c file to your application.
This creates a pointer to the peripheral structure in SRAM. Debugging consequently
becomes easier and all register settings can be obtained by dumping a peripheral

variable.

When the "USE_FULL_ASSERT" statement is uncommented (in stm32f2xx_conf.h
file), the assert_param macro is expanded and run-time checking is enabled in the
firmware library code. The run-time checking allows checking all the library functions

input value lies within the allowed parameter.

The associated program simulates wrong parameter passed to library function and

the source of the error is printed on Hyperterminal (through USART).

Note:

® Make sure that jumpers JP7 and JP8 are fitted.

® Connect a null-modem female/female RS232 cable between the DB9
connector COM1 (USART3) and PC serial port if you want to display data
on the Hyper Terminal.

® Hyperterminal configuration:Word Length = 8 Bits, One Stop Bit, No parity,

BaudRate= 115200 baud,flow control: None
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Chapter 5 Ethernet Demonstration

5.1 Description of Ethernet Demonstration

STM32F2x7xx microcontrollers features a high-quality 10/100 Mbit/s Ethernet peripheral
that supports IEEE 1588v2 protocol, both the Media Independent Interface (MIl) and

Reduced Media Independent Interface (RMII) to interface with the Physical Layer (PHY).

The CD-ROM provides a demonstration built on top of the LwlIP (Lightweight IP) TCP/IP
stack which is an open source stack intended for embedded devices. This demonstration

is located in \code\STM32F2x7 ETH LwIP_V1.0.2folder.

= ) STM32F2xT_ETH L«IF _¥1.0.2

) _htaresc
) # ) Libraries +—— STM32 Standard libraries
Project

= ) Froject
workspace % J

# i) FreeRTOS +— FreeR'TOS demos
# ] Standal one «+—— Standalone demos

= ) Utilities I
S &) STM32_EVAL Dey Krll 120 ! )
board's dedicated liles
) Common

i) STM322xG_EVAL
= ] Third_Farty
¥ 1) FatFs_vED. 0Ba 4—— FaiFs files
+ o) FreeRTOS v6. 1.0+ IreeRTOS files
LwlP Stack ——» = &) lwip_vl. 3.2
¥ doe
X ) port 44—
LwlP source o = %) sre
code ¥ FC_Software

LwIP application layer and
Ethernetlnterface files

Figure 5-1Demonstration structure

The demonstration contains nine applications running on top of the LwIP stack.
1) Applications running in standalone mode (without an RTOS):

» A Web server

> ATFTP server

» A TCP echo client application
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» A TCP echo server application
» A UDP echo client application
» A UDP echo server application
2) Applications running with the FreeRTOS operating system:
» A Web server based on the netconn API
» A Web server based on the socket API

» A TCP/UDP echo server application based on the netconn API

Remote PC settings

In order to run the demos provided within the CD-ROM, set up the remote PC network
environment. Make sure that the PC's IP address and the evaluation board's IP address
are on the same network. For example to setup a network in Microsoft Windows XP
operating system:

1) Onremote PC, select Start > Control Panel > Network connections > Local Area

Connection > Properties, as shown below:

L Local Area Connection Status

General | Support

Connection

Status: Connected
Duration: 00:44:27
Speed: 100.0 Mbps
Activity

L A

Sent Wz ‘r| Received
>

a5

Packets: 615 410

(] Properties [ Dizahle

Close

Figure 5-2 Local Area Connection

2) Click on "Properties”, this will open Local Area Connection Properties, as shown
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below:

cal Area Connection Properties

General | Addvanced

Connect using:

| ES Realtek RTLE1 39/510x Family Fast E ‘

Thiz connection uses the following tems:;

188 cliert for Microsaft Natwarks
g\;’ir‘tualﬁox Bridged Metworking Driver
.@File and Prirter Sharing for Microzoft Metwoarks

Description

Transmizzion Control Protocolinternet Pratocol. The default
wide area netvwork protocol that provides communication
actoss diverse interconnected netwaorks.

Shaovy icon in notification area when connected
Motify me wwhen this connection has limited or no connectivity

[ ok ][ canca |

Figure 5-3 Local Area Connection Properties

3) Double click on "TCP / IP Options", opens a window for TCP / IP Properties, as

shown below:

Internet Protocol (TCPAP) Properties

General

“fou can get IP zettings assigned automatically if your network
supports this capability. Ctherwise, you need to ask your network
administrator for the appropriate P zettings.

O Chtain an IP address automatically
@ Use the following IP address:

IP address: 192 192 192 116

Subnet mask: 255 0255 285 . 0

Default gateway: 192 192 192 .1

@ Usze the following DMNS server addresses
Preferred DMS server: 202 . 96 134 133

Alternate DNS server: 202 096 128 166

Cowreos

I Oh H Cancel ]

Figure 5-4 TCP / IP Options

4) Double click on the "Advanced" option, opens a window for “Advanced TCP / IP
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settings”, as shown below:

Advanced TCPAP Settings

IP Settings | DNS | WINS | Options

IP addresses

IP address Subnet mask

192192192116 2552552550

¢ aw P e | [ Remove |

Drefault gatesways:

Gatevway Metric

192.192.192.1mM Automatic

[ aaa. |[ eat. ][ Remove
Avtomatic metric
’ Ok ] [ Cancel ]

Figure 5-5 Advanced TCP / IP settings
5) Click the "Add" option; opens a window for "Add TCP / IP".

Enter the IP address and subnet mask, and then click "Add”, as shown below:

Copyright © 2011 by element14

-87-

User Manual



elementiu NSEEIEEEEET ”

Advanced TCPAP Settings

P Sefings |DNS | waNS | Options |

IP addresses

TCRAP Address

IP address: 192 165 . 0 . 20

Subnet mask: 2330255 0235 . 0

Gateway etric
19219219210 Avtomatic
[ s [ Eit. ][ Remowe
Automatic metric

Interface metric: l:l

[ ok ][ cancel

Figure 5-6 Add TCP/IP address
6) Click on “OK” to finish network settings.

Advanced TCPAP Settings

P sefings | NS || wiNS | Cptions |

IP addreszes

2952552550
23523525510

[ o ][ Edt... ” Remove

Default gatewsays:

Gateweay Metric
19219219210 Avtomstic
[ 4. |[ Et. || Remowe
Automstic metric

Imterface metric: l:|

[ ok || conce |

Figure 5-7 TCP/IP address setup ok
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5.2 Standalone demos

5.2.1 HTTP server demo

The HTTP server demo shows an implementation of a web server with the following

features:

® URL parsing

® support of CGI (Common Gateway Interface)
® support of SSI (Server Side Includes)

® dynamic Header generation

® support of HTTP Post request

In order to test the HTTP server demo, please follow the steps below:

1)

Plug in +5V power supply to the DVK1207. Connect a crossover cable between
DVK1207 RJ45 CON1 and the PC Ethernet port.
Configure IP address (The default Static IP address) of evaluation board, modify the

relevant macro in main.h file as per your requirement as shown below.

main. ¢ main. h

052 #define MAC ADDRS u]

053
054 /*3tati l b i IP ADDEQ.IP ADDR1.IF_ADDEZ.IF_ALDDE3 */
055 ga€Tine IF ADDEO 192

#define IP ADDRI1 168
#define IP_ADDRZ u]
e IP ADDR3

Figure 5-8 Configure IP address of DVK1207

You can also uncomment option “USE_DHCP” to enable the DHCP to assign IP
addresses dynamically.

Rebuild the demo, and then download the program into Flash.

At power on, LCD will display the IP address of the evaluation board.

On the remote PC, open a web client (Mozilla Firefox or Internet Explorer) and type
the board’s IP address in a web browser. By default, the following static IP address is

used:192.168.0.163.
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& C (192,168, 0.163 wl A

STHM32F2x7 Webserver Demo 2
Based on the IwWIP TCP/IP stack

STM32 F-2 Series

A new generation on STM32 with significant improvement in

features / performance:

Mare Memary

Advanced features

Maintain close pin-out compatibility
Maintain close software compatibility

. s 0

Complement the existing family with more performance, memory and
features

The STM32F2x7 home page

About this demonstration

This webserver is a part of a demanstration package developed on the top level of the lwIP TCP/IP @
taele

< i ]

Figure 5-9 Home page of the HTTP server demo
6) Click “LED control” to get into LED control interface, select or cancel LED1, LED2,

LED3, LED4 and press “Send”, the LEDs on the board will work accordingly.

(0) STM3ZF2xTLED »

€ C | @ 192.168. 0. 163/5TN32F227LED. htnl o A

A

STM32F2x7 Leds control

oo | Lo G status bar

This page allows you to contral the four LEDs: LED1, LED2, LEDZ and LED4 located in the STM322xG-EVaL hoard. To put on/off
3 LED you hawve to check/uncheck its corresponding checkbox. Then you have to click on "Send" button to submit the new LEDs
configuration. Finally check in the STM322xG-EYAL board that you get the desired LEDs are putted on/off,

STM32 Webserver LEDs Control

[CILEDL
[CILEDZ
CILED3
[CILED4

B

Figure 5-10 Led control page of the HTTP server demo

7) Click “ADCstatus bar” to get the voltage value at the onboard potentiometer RV1.

Copyright © 2011 by element14 User Manual
-90-



elementiu 8

() sTh3ZF2xTAIC

« C' | @ 192. 168, 0. 163/STN3ZF2xTADC. shinl LA N

STM32F2x7 ADC Conversion

This page allows you to get continuously the ADC 3 Channel 7 analog input converted value, This ADC Channel is connected to the
STM322xG-EVAL board's potentiometer. The ADC walue is updated, automatically, each 1s with the last converted ADC Channel 7 value,
wou could check this by changing the potentiometer position and check that the ADC value is updated, by an automatic refresh of this
page, with the new converted value.

|| ADC Converted Yalue || 0461 mw ||

Figure 5-11 ADC status bar

5.2.2 TFTP server demo

The TFTP server is a file transfer application that needs a remote TFTP client. The files

are transferred to and from the microSD card located on the DVK1207 evaluation board.

In order to test the tftpserver demo, follow the below steps:

1) Install TFTP Client software on the remote PC.
The software is located in the folder:
lcode\STM32F2x7_ETH_LwlIP_V1.0.2\Utilities\Third_Party\PC_Software

2) Plug in +5V power supply to the DVK1207. Connect a crossover cable between
DVK1207 RJ45 CON1 and the PC Ethernet port.

3) Configure IP address (The default Static IP address) of evaluation board, modify the

relevant macro in main.h file as per your requirement, as shown below:

Copyright © 2011 by element14 User Manual
-9 -



elementiuv N

main. ¢ main_ h
058 #define MAC ADDRS O
059
080 /*Static IP ADDRESS: IF ADDRO.IP ADDEL.IF ADDRZ.IFP ADDR3 */
051 IP_ADDRO 1D
062" #define IF ADDRL 168
] #define IP_ADDRZ u]
&4 ' IP ADDRZ 10
313
Figure 5-12 Configure IP address of DVK1207
4) DVK1207 settings.
Plug the microSD™ card into the dedicated connector CON4.
Make sure that jumpers JP5 and JP6 are fitted, JP7, JP8, JP10 and JP11 are not
fitted.
5) Rebuild the demo, and then download the program into Flash.
6) At power on, LCD will display the IP address of the evaluation board.
7) On the remote PC, open the TFTP client (for example, TFTPD32), and configure the
TFTP server address (host address in TFTPD32).
" T£tpd32 by Ph. Jounin M=
Your PC” s IP Current Directony |E'\Program FileshT fpd32 j Browse
address is i =
dispalyed here—P | Sewverintefface 132,162,020 | ShowDir
Type DevKit1207's Titp Server  Titp Client l DHCP sewel] Syslog sewel] Log viewel]
IP address h — File browser,select
address here —» ) poy [132168.0.10 Port the file to be sent
Type the directory from . W f/ .
where to get or where to LocalFie  [Bes Type the directory from
put the file to be —»|  RemoteFile test.taf < where to get or where to put
received/sent on PC side Black . the file to be received/sent
ook =1z ] on DevKit1207 side
Press this button to get a
file from the DevKit1§o7's_—’ Get | Pt f i Press this button to put a
microSD card file into the DevKit1207's
microSD card
Press button to
configure the tftpd32
tool: you should enable \A
the TFTP client fhout | Setngs | Hep |

8)

Figure 5-12 TFTP tool (tftpd32)
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5.2.3 TCP_echo_client demo

This demo is used to test a basic TCP connection. In this demo, the STM32 acts as a TCP
client that connects to the TCP server. The client sends a string and the server echoes
back the same string to the client.
In order to test the TCP echo client demo, please follow the below steps:
1) Plug in +5V power supply to the DVK1207. Connect a crossover cable between RJ45
DVK1207 CON1 and PC Ethernet port.
2) Configure IP address (The default Static IP address) of evaluation board, modify the
relevant macro in main.h file as per your requirement, as shown below:
main. ¢ main h

058 #define MAC_ADDRS O

059

060 /*Static IP _ADDRESS: IP_ADDRO.IP_ADDR1.IP ADDEZ.IP_ADDR3 */

061 £ IF_ADDRO 19

#define IP_ADDR1 168

#define IF_ADDRZ O
ine IF ADDR3

Figure 5-14 Configure IP address of DVK1207

3) Rebuild the demo, and then download the program into Flash.
4) At power on, LCD will display the IP address of the evaluation board.
5) On the remote PC , Copy the echotool software to C root directory.
The echotool software is located in the folder of CD-ROM:
lcode\STM32F2x7_ETH_LwlIP_V1.0.2\Utilities\Third_Party\PC_Software
6) On the remote PC, open a command prompt window. (In Windows, select Start > All
Programs > Accessories > Command Prompt.)
7) Atthe command prompt, enter:
C:\>echotool /p tcp /s
where;
—/p tep is the TCP protocol (TCP protocol)
— /s is the actual mode of connection (Server mode)

8) When the USER1 button is pressed on the DVK1207 board, the client sends a string
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and the server echoes back the same string to the client. The below screenshot

shows an example of the command string and the module’s response.

\WINDO¥WS\=zy=tem32\cad. exe — echotool.exe fp tcp /=

C:~>echotool.exe /p tcp A=
llaiting for TCP connection on port 7. Press any key to exit.

Client 192.168.8.168:4897 accepted at 14:59-19
14:59:19 received [zending tcp client{ message 81

Bession closed by peer.
llaiting for TCP connection on port 7. Press any key to exit.

Client 192_.168.A.18:4898 accepted at 14:59-19
14:59:19 received [sending tcp client! message 11

Bession closed by peer.
llaiting for TCP connection on port 7. Press any key to exit.

Figure 5-15 TCP echo client demo
5.2.4 TCP_echo_server demo

This demo is used to test a basic TCP connection. In this demo, the STM32 acts as a

TCPserver that waits for client requests. It simply echoes back whatever is sent.

In order to test the TCP echo server demo, please follow the below steps:

1) Plugin +5V power supply to the DVK1207. Connect a crossover cable between
DVK1207 RJ45 CON1 and PC Ethernet port.

2) Configure IP address (The default Static IP address) of evaluation board, modify the
relevant macro in main.h file as per your requirement, as shown below.

main. c main. h

058 #define MAC ADDRS u]

053
00 /*Static IP ADDRESS: IP_ADDRO.IP_ADDR1.IP_ADDRZ.IF_ADDR3 */
061 IP_ADDRO 19

#define IP_ADDR1 168
#define IP_ADDRZ O
ine IP ADDE3 10

Figure 5-16 Configure IP address of DVK1207

3) Rebuild the demo, and then download the program into Flash.
4) At power on, LCD will display the IP address of the evaluation board.
5) On the remote PC , Copy the echotool software to C root directory.

The echotool software is located in the folder of CD-ROM:
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lcode\STM32F2x7_ETH_LwlIP_V1.0.2\Utilities\Third_Party\PC_Software
6) On the remote PC, open a command prompt window. (In Windows, select Start > All
Programs > Accessories > Command Prompt.)
7) Atthe command prompt, enter:
C:\>echotool.exe IP_address /p tcp /r 7 /n 15/t 2 /d Testing LwIP TCP echo
server
where;
— IP_address is the actual board’s IP address;
By default the following static IP address is used: 192.168.0.10
— /p tcp is the protocol (TCP protocol)
— /r is the actual remote port on the echo server (echo port)
—/n is the number of echo requests
—/tis the connection timeout in seconds
— /d is the message to be sent for echo
8) The below screenshot shows an example of this command string and the module’s
response.
NDOWS\systen32\cnd. exe

IC=“>echotool.exe 192.168.8.18 /p tcp #r» 7 #»n 15 ~#t 2 /d Testing Lwip TCP echo se
ruer

Hostname 192.168.8.18 resolved asz 192.168.8.18

from 192 _168.0.18:7,. time
from 192_168.0.18:7,. time
from 192.168.0.18:7, tine
from 192.168.0.18:7, tine
from 192.168.0.18:7, time
from 192_168_.8.18:7,. time
from 192.168.8.18:7,. time
from 192.168.8.18:7,. time
from 192 _168.0.18:7,. time
from 192_168.0.18:7,. time
from 192.168.0.18:7, time
from 192.168.0.18:7, tine
from 192.168.0.18:7, time
from 192_168_.8.18:7,. time
from 192.168.8.18:7,. time

A ms
A ms
A ms
A ms
A ms
A ms
A ms
A ms
A ms
A ms
A ms
A ms
A ms
A ms
A ms

Statistics:(Received=15,. Corrupted=8

R

Figure 5-17 TCP echo server demo
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5.2.5 UDP_echo_client demo

This demo is used to test a basic UDP echo connection. In this demo the STM32 acts as a

UDP client that connects to a UDP server.

In order to test the UDP echo client demo, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a crossover cable between
DVK1207 RJ45 CON1 and PC Ethernet port.

2) Configure IP address (The default Static IP address) of evaluation board, modify the
relevant macro in main.h file as per your requirement, as shown below.

main. c main. h
058 #define MAC ADDRS u]

053

060 /*3tatic IP ADDRESS: IP ADDREO.TIP ADDR1.IFP ADDRZ.IF ADDE3 uf
0g1 e IP_ADDEO 19
fidefine IF_ADDER1 1ad
#define IP_ADDRZ O
] IF ADDER3

Figure 5-17 Configure IP address of DVK1207
3) Configure IP address (The default Static IP address) of remote PC, modify the

relevant macro in main.h file as per your requirement, as shown below

main. ¢ main_h

043 #define ZERILL DEBUG

DEST_IP_ADDRO 15

#define DEST_IP_ADDRL 168

#define DEST IP_ADDRZ O
ine DEST IP ADDR3 20

050 #define DEST PORT 7

Figure 5-19 Configure IP address of remote PC

4) Rebuild the demo, and then download the program into Flash.

5) At power on, LCD will display the IP address of the evaluation board.

6) On the remote PC , Copy the echotool software to C root directory.
The echotool software is located in the folder of CD-ROM:
lcode\STM32F2x7_ETH_LwlIP_V1.0.2\Utilities\Third_Party\PC_Software

7) On the remote PC, open a command prompt window. (In Windows, select Start > All
Programs > Accessories > Command Prompt.)

8) Atthe command prompt, enter:
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C:\>echotool /p udp /s
where;
— /p udp is the protocol (UDP protocol)
— /s is the actual mode of connection (Server mode)
9) When the USER1 button is pressed on the DVK1207 board, the client sends a string
and the server echoes back the same string to the client. The below screenshot

shows an example of this command string and the module’s response.

\system32\cad. exe — echotool.exe fp udp /=

C:~>echotool.exe ~p udp ~s

llaiting for UDP conncetion on port 7. Press any key to exit.

i8:A7: from 192_.168.8.18:4896 received [sending udp client m
from 192_.168.8.18:4180 received [sending udp client
from 192_.168.8.18:41808 received [sending udp client
from 192_.168.8.18:4188 received [sending udp client mi:ssage
from 192 _.168.8.18:4180 received [sending udp client ressage
from 192 _.168.8.18:4188 received [sending udp client nessage
from 192 _.168.8.18:41880 received [sending udp client message
from 192 _.168.8.18:41680 received [sending udp client message
from 192.168.8.18:4180 received [sending udp client message
from 192.168.8.18:41680 received [sending udp client message
from 192.168.8.18:41680 received [sending udp client message
from 192.168.8.18:4180 received [sending udp client message
from 192.168.8.18:4180 received [sending udp client message
from 192.168.8.18:4180 received [sending udp client ‘message
from 192.168.8.18:4180 received [sending udp client message
from 192.168.8.18:41680 received [sending udp client hessage
from 192.168.8.18:41680 received [sending udp client nessage
from 192.168.8.18:41680 received [sending udp client m:ssage
from 192.168.8.18:41680 received [sending udp client mezsage
from 192.168.8.18:41680 received [sending udp client mes:age
from 192.168.8.18:41680 received [sending udp client message

5]
5]
5]
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

Figure 5-20 UDP echo client demo
5.2.6 UDP_echo_server demo

This demo is used to test a basic UDP connection. In this demo, the STM32 acts as a

UDP server that waits for client requests.

In order to test the UDP echo server demo, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a crossover cable between
DVK1207 RJ45 CON1 and PC Ethernet port.

2) Configure IP address (The default Static IP address) of evaluation board, modify the

relevant macro in main.h file as per your requirement, as shown below
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8)

main. ¢ main h

058 #define MAC ADDRS u]

060 /*%tacic IP ADDRESS: IP ADDRO.IP_ADDR1.IP ADDRZ.IP_ADDR3I */

& IP_ADDRO 19

#define IP_ADDRL 168

#idefine IP ADDRZ O
ine IP ADDRI

Figure 5-21 Configure IP address of DVK1207

Rebuild the demo, and then download the program into Flash.
At power on, LCD will display the IP address of the evaluation board.
On the remote PC , Copy the echotool software to C root directory.
The echotool software is located in the folder of CD-ROM:
\lcode\STM32F2x7_ETH_LwiP_V1.0.2\Utilities\Third_Party\PC_Software
On the remote PC, open a command prompt window. (In Windows, select Start > All
Programs > Accessories > Command Prompt.)
At the command prompt, enter:
C:\>echotool.exe IP_address /o udp /r 7 /17 /n 15 /t 2 /d Testing LwIP TCP echo
server
where;
— IP_address is the actual board’s IP address; By default the following static IP
address is used: 192.168.0.10
— /p udp is the protocol (UDP protocol)
—/r is the actual remote port on the echo server (echo port)
—/l is the actual local for the client (echo port)
—/n is the number of echo requests
—/tis the connection timeout in seconds
— /d is the message to be sent for echo
The below screenshot shows an example of this command string and the module’s

response.

Copyright © 2011 by element14 User Manual
08§ -



elementiuv N

AFIRDO¥S5 systeni2icnd. exe

iC:~»echotool.exe 192.168.8.18 Ap uwdp ~» ? 41 ? #n 15 4t 2 ~d Testing Luwip udp ec

tho server

Hostname 192.168.8.

from
from
from
from
from
from
from
from
from
from
from
from
from
from
from

Statistics:

Gz

192.168.

Received=15,

e e B B A M B B B B B B B B e |

18 resolved as

7. time

7. time
7. time
7. time

7. time
7. time
7. time
=7, time
7. time
7. time

7. time

» time

-, time

-, time
-, time

IO
E] E]
L I I I A

Corupted=0,

192.168.8.18

Figure 5-22 UDP echo server demo

5.3 FreeRTOS demos

5.3.1 HTTP server netconn demo

The HTTP server netconn demo shows an implementation of a web server application

based on the netconn API. This demo is used to connect the DVK1207 board with a web

browser and to load an HTML pages. This demo has two HTML pages. The first one

contains general information about STM32F2x7 microcontrollers, the demonstration

package and the stack LwIP. The second one contains the list of running tasks and their

status. This page is automatically updated every second.

In order to test the HTTP server netconn demo, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a crossover cable between

DVK1207 RJ45 CON1 and PC Ethernet port.

2) Configure IP address (The default Static IP address) of evaluation board, modify the

relevant macro in main.h file as per your requirement, as shown below:
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main. ¢ main. h

052 #define MAC ADDRS u]

053
054 /*3tati l b i IP ADDEQ.IP ADDR1.IF_ADDEZ.IF_ALDDE3 */
055 ga€Tine IF ADDEO 192

#define IP ADDRI1
#define IP_ADDRZ u]
e IP ADDR3

Figure 5-23 Configure IP address of DVK1207

3) Rebuild the demo, and then download the program into Flash.
4) At power on, LCD will display the IP address of the evaluation board.
5) On the remote PC, open a web client (Mozilla Firefox or Internet Explorer) and type

the board’s IP address in a web browser. By default, the following default static IP

address is used: 192.168.0.163.

a STM32F2x7 - Microsoft Internet Explorer

File Edit ‘“iew Favortes Tools  Help ':."
Address |g‘| it 11192 168 0.1 63ISTM3I2F 27 bl v | o oo
A

STM32F2x7 Webserver Demo
Based on the IwlP TCP/IP stack

STM32 F-2 Series

A new generation on STM32 with significant improvement in
features / peformance:

x More Memaory

1 Advanced features

1 haintain close pin-out compatibility
1 haintain close software compatibility

Caomplernent the existing family with more performance, memary and features

< > b
|  internet
Figure 5-24 Home page of the HTTP server netconn demo
6) Click on the "List of tasks" into task status monitor page of FreeRTOS real-time
system. This will show a List of task as shown below:
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3 STMI2E2xTTASKS - Microsoft Internet Explorer
File Edit ‘“iew Favorites Toolz  Help :;'

Address i@ hittp: £192 168,01 B3STM3ZF2x7 TASKS hitml vl Eyco OO

STM32F2x7 List of tasks and their status

Home page List of task

MNumber of page hits: 67

Name State Priority Stack Num

HTTP b 3 288 2

IDLE R a 108 4

LEDd B 1 118 3

Eth_if B & J1i0 1

TCR I B 5 503 Q

B : Blocked, R ! Ready, I : Deleted, 5 @ Suspended

< | >
&] Done 8 Internet

Figure 5-25 List of tasks page of the HTTP server netconn demo
5.3.2 HTTP server_socket demo

The HTTP server socket demo shows an implementation of web server application based

on the socket API. To test this demo, please refer to the Section 5.3.1: HTTP server

netconn demo.

5.3.3 UDP tcp_echo_server_netconn demo

This demo provides the echo service application on both TCP and UDP protocols:
To test the UDP TCP echo server netconn demo in TCP server mode, please refer to the

Section 5.2.4: TCP echo server demo.

To test the UDP TCP echo server netconn demo in UDP server mode, please refer to the

Section 5.2.6: UDP echo server demo.
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Chapter 6 USB Examples

6.1 Description of USB Examples

The STM32F207 embed an USB OTG high-speed and an USB OTG full-speed
device/host/OTG peripheral with integrated transceivers. The USB OTG HS and USB
OTG FS peripheral are compliant with the USB 2.0 specification and with the OTG 1.0
specification.
OTG_FS interface description

® On-chip FS OTG PHY

® Operates in Full Speed (12 Mbps) and Low Speed (1.2 Mbps) modes as host.

® Operates in Full Speed (12 Mbps) modes as device.
OTG_HS interface description

® On-chip Full Speed PHY and ULPI (UTMI+ low pin interface) interface

® In Host mode, supports high-speed (480 Mbps, need external High Speed PHY),

full-speed(12 Mbps) and low-speed (1.5 Mbps) transfers
® |n Device mode, only supports high-speed and full-speed transfers.

The following table gives a brief definition of acronyms and abbreviations used in this

section:
Term Meaning
PHY Physical Layer (as described in the OSI model)
oTG USB On-The-Go
LS Low Speed (1.5 Mbps)
FS Full Speed (12 Mbps)
HS High Speed (480 Mbps)
CDC Communication Device Class
HID Human Interface Device
MSC Mass Storage Class
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DFU Device Firmware Upgrade
DRD Dual Role Device

DCD Device Core Driver

HCD Host Core Driver

The following figure illustrates the tree structure of the USB host and device library folder.

= f‘j code
= .ﬁ G-Sensor_image-rotatlon App
= by STM3Z_F105-07_FZxx USBE-Host-Dewice Lib_VE.0.0
) _htmresc
= .&:. Libraries
[* |g7) CMSIS
[ ) STM3Z_USE_Dewice Library
[# ) STM32_USE_HDST Library
fg) STM3Z USE OTG Driwer
[ gy STM3ZF2xx_StdFPeriph Driwver
] .a_‘j STM32F10x_StdPeriph Driver
= g Froject
% ) USE_Dewice Examples
# I USE_Host_Device Examples
[ i) USE_Host_Examples
= ) Vtilities
* g7 Binary
[ ) STM3Z_EVAL
= .l_‘j Third Party

=+

"

Figure 6-1 USB example structure

The project is composed of three main directories, organized as follows:

1) Libraries: contains the STM32 USB OTG low-level driver, the standard peripherals
libraries, the host and the device libraries.

2) Project: contains the workspaces and the source files for the examples given with the
package.
® USB_Device_Examples
® USB_Host Device_Examples
® USB_Host Examples

3) Utilities: contains the STM32 drivers related to the boards (LCD, SD card, buttons,
LED, etc). This folder also contains the FatFs generic file system used for the Host
demos.

4) The following figure gives an overview of the USB host and device libraries.
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Device
Audio class DFU Host
Manual 0
- DRD
USB devic - HID
HID mass sfurv;ﬁe Mass storage keyboard + mouse)
CDC (virtual COM) Host MSC
) Device MSQ FAT FS file system
Dual core (MSC + HID)

e 1
1 Stacks and libraries :

1
1
: USB device library USB host library :
ey ———— ey epe—————
T
: Drivers :
1 . STM32F105/107x00 and STM32F2xx 1
: USB OTG low-level driver standard peripheral libraries :
1 1
MEADTOEV

Figure 6-2 USB host and device library organization overview

The USB host and device libraries are built around the common STM32 USB OTG low

level driver and the USB device and host libraries.

6.2 USB_Device_Examples

This folder contains six examples where USB works in device mode.

» AUDIO
> DFU

» DualCore
> HID

> MSC

» VCP

As shown below, the USB device library is composed of two main parts: the library modele

and the driver’'s module.
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Application module

Application User callbacks
L U
USB library module ] USB class module
USB device core
Class layer
e N
USB requests ] (HID, audio, MSC,
DFU, CDC,
USB /0 requests vendar-specific)
USB low-level dri dul
ow-level driver module DCD o) DCD ISRs
S S
Core interface layer

ME19708V1

Figure 6-3 USB device library architecture
6.2.1 USB AUDIO device example

The Audio device example allows device to communicate with host (PC) as USB Speaker
using isochronous pipe for audio data transfer along with some control commands (Mute,

Next, Previous, Forward, Rewind, Start, Stop, etc.).

Users can switch output target to Headphone or speaker by pressing USER1 button on
the evaluation board. The Headphone is selected as output by default. If you want output

target to speaker, you need to prepare a Speaker (0.25W/8Q ) and connect it to CONS.

The Audio device works in full speed mode only, so only USB_FS(CONZ2) is available for

this example. Audio device information is located in usbd_desc.c, as shown below:
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usbd desc.c

051

052 #define USED_WVID O0=x0453

053

054 #ifdef STMIZFZIX

055 f#define USED_FID Ox5730

056 #else

057 fidefine USED_FID 0=x5730

058 #endif /% STMIZFZEE +/

053

060 /** Bdefgroup USE_String Descriptors

0E1 ¥R

0g2 *f

053 #define USED_LANGID STRING 0409

04 #define USBD MANUFACTURER STRING "ITHicroelectronics"
0ES

066 #define USED PRODUCT F3 STRING "ITM3Z AUDIO Streawing in F3 Mode"
07

053 #define USED_SERIALNUMEER F3 STRING fooo00000034E"

0E3

070 #define USED_CONFIGURATICH F3_STRING MAUDIC Config"

071 #define USED INTERFACE FS STRING "LUDIO Interface™

Figure 6-4 USB ADUIO device information

In order to test the USB AUDIO example, please follow the below steps:
1) Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to
Type Mini-B Male) between DVK1207 USB_FS CON2 and PC USB port.
2) Plug in Headphone or connect Speaker to CONb.
3) Rebuild the demo, and then download the program into Flash.
4) At power on, the LCD displays the following messages.
USB OTG FS AUDIO Device
1d Mode.
= AUDID Interface configured.
USE Device Libran
Figure 6-5 USB audio device cable connected display message
5) At power on, PC will automatically recognize DVK1207 as USB Audio Device.
6) Open the music player and play any music file on PC, you can hear the music from
Headphone or Speaker.
Note:
® Supported audio sampling rates are from: 96 kHz to 24 kHz. It is advised to
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set a high and standard sampling rate in order to get best audio quality (i.e.
96 kHz or 48 kHz).

® [fa low audio sampling rate is configured (define USBD_AUDIO_FREQ
below 24 kHz) it may result in noise issue at pause/resume/stop

operations.

6.2.2 USB DFU device example

The DFU(Device Firmware Upgrade)example allows a device firmware upgrade using the
DFU drivers.
The supported memories for this example are:
® Internal Flash memory for STM32F105/7 and STM32F2xx devices
® OTP memory for STM32F2xx devices.
The DFU device example works in High-Speed and Full-Speed modes. Users can select

High-Speed/Full-Speed mode by modifying the relevant macro in MDK, as shown below:

W Options for Target ° STH322xG-EVAL USBED-HS’

Device l Target l Output l Listingl User CACH ll\sm l Linker l Debug l Utilities]

Preprocessor Spmbals

Define: |LISE_STDF'EHIF'H_DHI\-"EH,STM32F2>¢<,USE_STM322HG_E\-".-’-‘« E-MEREMERE_LILFI_PH

Undefine: |

Language / Code Generation

[ Stict AMSI C Warnings:
Dptirnization: IW [~ Enum Container always int W
[~ Optimize for Time [~ Plain Char is Signed
[~ Split Load and Store Multiple [~ Read-Only Position |ndependent
[# OneELF Section per Function [~ Bead-*rite Position Independent

1”;“1?_"3 |..'\;..'\inc;..\..\..'\..'\Libraries'\CMSIS\I:M3'\DeviceSuppnlt'\ST'\STM32F2:4:<;..'\..'\..\..'\Liblalies'\STM32F El
aths

Misc |
Controlz

Compiler  |-c --cpu Cortex-M3 -D__MICROLIB -g -03 ~apcs=intensark. —-zplit_sections -1..% 1..Ninc -
control |15 55 SLibranes\CMSISSCM MDD eviceSupportsS TSS TM32F 2 -
string

| 0K || — || Defaults |

Figure 6-6 Select USB FS/HS mode for DFU device demo
If "Preprocessor Symbols" includes USE_USB_OTG_FS, the demo will work in
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Full-Speed mode. If "Preprocessor Symbols" includes USE_USB_OTG_HS, the DEMO

will work in High-Speed mode.

Note: USE_USB _OTG _FS and USE_USB_OTG_HS should not be included in
"Preprocessor Symbols" at the same time.

DFU device information is located in usbd_desc.c, as shown below:

app. stm32fzzx it c ushd desc. c

043 )

as0

051 #efine USED _WID Ox04533

052

053 #Hdefine USED FID O0xDF11

054

055

056 /%% @defgroup U3SE 3tring Descriptors

057 R

058 L

059 fHdefine USED LAWNGID STRING Ox409

050 #define USED MANUFACTUREER STRING TETMicroelectronics™
0e1

02 fHdefine USED PRODUCT HI STRING FDFT in HS mode'
063 #define USED SERIALNUMEER HZ 3ITRING rfoooooooool1ag™
g4

05 #fdefine USED_FPRODUCT FS_STRING "ODFT in FS Mode™
0BE #define USED SERIALNUMEER F3 3ITRING roooooooooligcrT
0E7

0E8 #fdefine USED CONFIGURATION HI STRING FLDFO Config™

0E9 fidefine USED TINTERFACE H3 STRING "ODFUO Interface™
070

071 #define USED CONFIGURATION F3_ STRING FLDFO Config™

072 fdefine USED TINTERFACE F3 STRING "ODFUT Interface'™
A e

Figure 6-7 USB DFU device information

In order to test the USB DFU device example, please follow the below steps:

1) Install DfuSe_Demo V3.0.2 software on the PC, software is located in CD-ROM at:
lcode\STM32_F105-07_F2xx_USB-Host-Device_Lib_V2.0.0\Utilities\Third_Party\PC
_Software\ DfuSe_Demo_V3.0.2
If your PC is 64-bit, please install DfuSe Demo V3.0.2_Setup_amd64.exe.

2) Generate DFU upgrade file on the PC(Optional)
Note: There is a DFU file for testing the USB DFU example. User can skip this

step.

The DFU file is located in following folder:
lcode\STM32_F105-07_F2xx_USB-Host-Device Lib_V2.0.0\Project\USB_Device E
xamples\DFU\binary _template\MDK-ARM

In the file directory of C:\Program Files\STMicroelectronics\Software\DfuSe\BIN,
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open DfuFileMgr software, as shown below:

B2 DET File NManager — Want to ... |Z”E|b__(|

Ehl:l T
I want to GEMERATE a DFLU file from 519, HEX or BIM f||§9
| want to EATRECT =TT, ez trom a DFU one.

Figure 6-8 DFU file manage

Click on “OK”, this opens a window as shown below:

B: DFO File Nanager (v3.0.2) — Generation |Z||§|[5__(|

Device Images

Yendaor D Ox (04583
Praduct [0 0w {0000 Injection
Target D; |0 19 orHex . MUl BIN... |
Mersion 0 |0000 Target Mame: |ST...

Deletion
Delete zelected Image |

Image far Alternate Setting 00 [ST...]

LCancel |

Figure 6-9 Generate DFU file

Click on “S19 or Hex” button, select the file to be upgraded, then click on “generate”
button to generate DFU file.

Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to
Type Mini-B Male) between DVK1207 CON2/CON3 and PC USB port.

Rebuild the demo, and then download the program into Flash.

At power on, the LCD displays the following messages.
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USB OTG FS/HS DFU Device

SB device library started.
=B device ir pend Mode.
= DFU Interface configured.

USE Device Libran,

Figure 6-10 USB device firmware upgrade cable connected display message
6) Run DfuSe DEMO software on PC. If PC identify the DFU device (DVK1207 board),
below window will be displayed, which means board is ready for USB DFU test.

+# DfuSe Demo (v3.0.2)

HET L and compatible HID Devices
ice in DFL Mode

Application Mode: DFU kMode:
Wendor 1D: Wendor |D: 0483
Ererreliolo = Sunif et IO erant
E supparts Download O 2ccelerated Uplaad (ST1 | Procuct |D: Procuct 1D; (DF11
[E] Can Detach

| [ py— | Version: “ersiorn: 0200

b

Actions
Select Target(z]:

Target Id | Mame

ao Internal Flash
i)} OTR Area

Axailable Sectors [Double Click for more)
12 sectors...
2 zectors..

Upload Action Upgrade or Yerify Action
File: File:
Vendar D Targets in file:
Lhoose. . Procuct 1D:
Transferred data size Wienalams

O KEB[0 Bytes] of 0 KE[D Bytesz] .
™ Werify after download

[ Optimize Upgrade duration (Remove some FFz]
Operation duration
Qo:o0.00 Chaose. . | | |

Figure 6-11 STM Device in DFU mode
Select the target area to be programmed, as shown in below figure with number 1.
Select the DFU file to be programmed. Click on “Choose” button select the DFU to be
upgraded, as shown in below figure with number 2.

There are DFU file for USB DFU testing purpose at the folder location:

lcode\STM32_F105-07_F2xx_USB-Host-Device Lib_V2.0.0\Project\USB_Device E
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xamples\DFU\binary _template\MDK-ARM

+ DfuSe Demo (v3.0.2)

Awailable DFU and compatible HID Devices
|STM Devics in DFL Made j Application Mode; DFU Mode:

Wendor [0 Wendor [0: (0483
| Supportz Upload O Manifestation talerant
| Supports Download O ~ccelerated Upload [ST] | Procuct [D: Procuct D |DF11

[E] Can Detach . .
Yerzion: Mergion:  |0200
| Leave DFU mode |

Actions

Select T arget(s):

aictors (Double Click for mare)

Internal Flash

ECIors. ..

Upload Action Upgrade aor Werify Act]
File: File: test. diu
ndor 1o |0483 Targets in file:

oo 5T..
rocuct 10 (0000
inm: 10000 i
v “Yerify after download
[ Opticize pgrade duratiop [Bemaye some FFz)

Choosze..

Tranzfered data zize

0 KEB[D Bytes] of 0 KB[0 Bytes)

Operation duration

00 00; 00
—

File correctly loaded. ‘
Gluit

Figure 6-12 Upgrade DFU file

9) In order to update the firmware click “Upgrade” button to start the firmware update.

Once completed a message will appear to indicate upgrade is successful or not.

10) At power on, MCU run in the new firmware.

To go back to the DFU example, you have to reset the device (using RESET button or

software reset) while the KEY button is pushed.

Note: In the DFU DEMO, the application start address is set to 0x0800C000, as
shown below. This address represents the DFU code protected against
write and erase operations. You can modify this address in usbd_conf.h,
but you must make sure that there enough space for DFU code

(0x08000000 ~ application start address).
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usbd_conf. h

053 #define MAX USED MEDIL 1
054 #Hendif /% ITHIZFZEX +/
055
086 /* Flash memory address from where user application will he
057 This address represents the DFU code protected against wr
058 #Hifdef STMIZFZIX

EDDSS #define APF DEFAULT ADD I 0x0200C000 /% The i
050 #elif defined (3THIZF10X CL)
061 #define APF DEFAULT ADD 0x02002000 f% The f
062 #endif /* STHMIZFZHEX +/
NR3

Figure 6-13 Configure start address of application
6.2.3 USB MSC device example

The MSC (Mass Storage) example gives a typical example of how to use the STM32F2xx
USB OTG Device peripheral to communicate with a PC Host using the bulk transfer while
the microSD card is used as storage media. On PC, user can open, close, create, delete,
copy and paste the files stored in the SD card.

The MSC device example works in High-Speed and F Full-Speed modes. Users can
select High-Speed/Full-Speed mode by modifying the relevant macro in MDK, as shown

below:

W Options for Target ° STH322xG-EVAL USBED-HS’

Device l Target l Output l Listingl User CACH ll\sm l Linker l Debug l Utilities]

Preproceszor Spmbols

e e
X

Define: |LISE_STDF'EF|IF'H_DF!IVEF|,STM32F2>¢<,USE_STM322:<G_EV.-’-\ (L= EE ULPI_PH

Undefine: |

Language / Code Generation

[~ Strict ANSI C Warnings:
Optimization: IW‘ [~ Enum Container always int W
[~ Optimize for Time [~ Plain Char iz Signed
[~ Split Load and Store Multiple [~ Read-Only Position Independent
[¥ OneELF Section per Function [™ Bead-*irite Position Independent

Include |..'\;..'\inc;..\..\..'\..'\Libraries'\CMSIS\EM3\DeviceSupport'\ST'\STM32F2:4:<;..'\..'\..\..'\Libraries'\STM32F El

Pathz
Mizc |
Controlz
Compiler  |-c --cpu Cortex-M3 -0 MICROLIE -g -03 -apcs=intenwork, -zplit_sections -4 . \inc - A
contral {144 A SLibrariest\CMS1SACM WD eviceSupporth S THE TM32F 2xx -
string b
| OK | [ camcar || perwues |
Figure 6-14 Select USB FS/HS mode for MSC device demo
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If "Preprocessor Symbols" includes USE_USB_OTG_FS, the DEMO will work in

Full-Speed mode. If "Preprocessor Symbols" includes USE_USB_OTG_HS, the DEMO

will work in High-Speed mode.

Note: USE_USB_OTG_FS and USE_USB_OTG_HS should not be included in

"Preprocessor Symbols" at the same time.

MSC device information is located in usbd_desc.c, as shown below:

app. usbd_desec. ¢

043 *f

0a0

051 #define TSED VID Ox0453

052 #Hdefine U3ED_PID OxE57:20

053

054 #Hdefine OSBD LANGID STRING Ox409

085 #Hdefine U3ED MANUFACTURER STRING "aTMicroelectronics"™

056

0&7

058 #define USED _PRODUCT _HS ITRING "Mass Jtorage in HI Mode™
053 #Hdefine U3ED _SERIALNUMEBER H3I STRING "oaoooooooo001 At

060 #Hdefine U3ED _PRODUCT F3 STRING "Mazs Storage in F3 Mode'™
051 #Hdefine USED SERIALNUMEEER F3 STRING foooooooooo1E"™

062 #Hdefine T3ED CONFIGURATICN H3 3TRING "M3C Config"

063 #Hdefine USED INTERFACE HS STRING "MIC Interface™

064 #Hdefine T3SED CONFIGURATICN F3 STRING "M3CT Config"

0E5 #Hdefine U3ED INTERFACE F3 STRING "MIC Interface™

Figure 6-15 USB MSC device information

In order to test the USB MSC device example, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to

Type Mini-B Male) between DVK1207 CON2/CON3 and PC USB port.

2) Plug in SD card into CON4. Make sure that jumpers JP5 and JP6 are fitted, JP7, JP8,

JP10 and JP11 are not fitted.

3) Rebuild the demo, and then download the program into Flash.

4) At power on, the LCD displays the following messages.
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USB OTG FS/HS MSC Devices

' device library started.

iend Mode.

LISE Device Libran

Figure 6-16 Cable connected display message

5) PC will identify the removable disk automatically as shown below:

Devices with Removable Storage

w Remavakle Disk (1)

Figure 6-17 MSC device displayed on PC
NOTE: In this example, Kingston's 1GB/2GB microSD card, SanDisk's 2GB microSD

card pass test. It does not guarantee that this example supports all kinds of

SD card.

6.2.4 USB HID device example

This example demonstrates how to use the USB OTG Device peripheral on the
STM32F2xx. The STM32 device is enumerated as an USB Device Joystick Mouse that
uses the native PC Host HID driver. The USER1 and USER2 key mounted on the
DVKIit1207 boards are used to emulate the Mouse directions.

The HID device example works in High-Speed and Full-Speed modes. Users can select

High-Speed/Full-Speed mode by modifying the relevant macro in MDK, as shown below:
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W, Options for Target ° STE322zG-EVAL USED-HS’ X]

Device ] Target ] Output ] Listingl zer C/CH lﬁ\sm ] Linker ] Debug ] Utilities]

Preprocesszor Symbols

T w,
Define: |USE_STDF'EF|IF'H_DF|IVEF|,STM32F2>¢<,USE_STM322:<G_EW« USE_OTG_F5.N =M=

Undefine: |

Language / Code Generation

[ Strict ANSI C Warnings:
Optirmization: IW [~ Enum Container ahways int W
[~ Optimize for Time [~ Plain Char iz Signed -
[ Split Load and Store Multiple [~ Read-Only Position Independent
[v OneELF Section per Function [ BeadWiite Position Independent

lngutﬂe |..'\;..'\inc;..\..\..'\..'\Libraries'\CMSIS\I:M3'\DeviceSuppnlt'\ST'\STM32F2:4:<;..'\..'\..\..'\Liblalies'\STM32F D
aths

Misc |
Controlz

Compiler |-z -cpu Cartex-t3 -D__MICROLIE -g -03 -apcs=intenwork —split_sections -4 4. \ine - ~
control |15 55 SLibranes\CMSISSCM MDD eviceSupportsS TSS TM32F 2 -
ztring b

| 0K || — || Defaults |

Figure 6-18 Select USB FS/HS mode for HID device demo
If "Preprocessor Symbols" includes USE_USB_OTG_FS, the DEMO will work in

Full-Speed mode. If "Preprocessor Symbols" includes USE_USB_OTG_HS, the DEMO

will work in High-Speed mode.

Note: USE_USB_OTG_FS and USE_USB_OTG_HS should not be included in
"Preprocessor Symbols" at the same time.

HID device information is located in usbd_desc.c, as shown below:

2pp. © usbd_desc. c

050

051 #define U3ED_VID Ox0453

052 #define USBD PID O=x5710

053

054 #define U3BED_LANGID 3ITRING O=409

055 #define U3ED MANUFACTURER 3ITRING "ITHicroelectronics"

056

057 #define USED PRODUCT HS STRING "Joystick in HS mods"

058 #define U3ED_SERIALNUMEER H3 STRING roooooo00o0011E"

059

060 #define TSED PRODUCT F3 STRING "Joystick in F3 Maode™

061 #define U3ED_SERIALNUMEER F3_STRING rooooooooo11er

0E2

063 #define TUSED CCNFIGURATION H3 STRING "HID Config"

064 #define USED INTERFACE HS STRING "HID Interface"

0ES

05 fdefine U3BD CONFIGURATION F3 STRING "HID Config"

067 #define TUSED INTERFACE F3 STRING "HID Interface™

Figure 6-19 Select USB FS/HS mode for HID device demo
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In order to test the USB HID device example, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to
Type Mini-B Male) between DVK1207 CON2/CON3 and PC USB port.

2) Rebuild the demo, and then download the program into Flash.

3) At power on, the LCD displays the following messages.

USB OTG FS/HS HID Devices

LSE Device Libran

Figure 6-20 Cable connected display message

4) PC will identify DVK1207 board as HID device automatically.
5) Press USERT1 button on DVK1207 board, mouse will move rightward. Press USER2
button, mouse will move upward. There are no more keys on the board for moving

downward and rightward.

6.2.5 USB DualCore device example

The Dual core USB device example integrates the two mass storage and HID example

described above in same project and uses the multi core support feature. The Mass

storage device is connected to the High speed USB connector (CON3) while the HID is

connected to the Full Speed connector (CON2).

In order to test the USB DualCore device example, please follow the below steps:

1) Plug in +5V power supply. Connect a USB cable (Type A Male to Type Mini-B Male)
between DVK1207 CON2 and PC USB port. Connect another one USB cable (Type A

Male to Type Mini-B Male) between CON3 and PC USB port.
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2) Plug in SD card into CON4. Make sure that jumpers JP5 and JP6 are fitted, JP7, JP8,
JP10 and JP11 are not fitted.
3) Rebuild the demo, and then download the program into Flash.

4) At power on, the LCD displays the following messages.

USB Dual Devices

spend Mode.

nterface il

> HID Interface started.

IUSE Device Librar

Figure 6-21 DualCore Cable connected display message

5) PC will identify the removable disk automatically, as shown below:

Devices with Removable Storage

w Removable Disk ()

Figure 6-22 MSC device displayed on PC
NOTE: In this example, Kingston's 1GB/2GB microSD card, SanDisk's 2GB microSD

card pass test. It does not guarantee that this example supports all kinds of
SD card.
6) PC will identify DVK1207 board as HID device automatically.
Press USER1 button on DVK1207 board, mouse will move rightward. Press USER2
button, mouse will move upward. There are no more keys on the board for moving

downward and rightward.

6.2.6 USB VCP device example

The VCP example illustrates an implementation of the CDC class following the PSTN
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subprotocol.

The VCP example allows the STM32 device to behave as a USB-t0-RS232 bridge.

® On one side, the STM32 communicates with host (PC) through USB interface in
Device mode.

® On the other side, the STM32 communicates with other devices (same host, other
host, other devices...) through the USART interface (RS232).

The support of the VCP interface is managed through the ST Virtual Com Port driver.

The VCP device example works in High-Speed and Full-Speed modes. Users can select

High-Speed/Full-Speed mode by modifying the relevant macro in MDK, as shown below:

W Options for Target ° STH322xG-EVAL USBED-HS’

Device l Target l Output l Listingl User CACH ll\sm l Linker l Debug l Utilities]

Preproceszor Spmbols

e e
Define: |USE_STDF'EF||F'H_DF||\-"EH,STM32F2>¢<,USE_STM322HG_EV.& IEENRAEEN E_ULPI_PH

Undefine: |

Language / Code Generation

[~ Strict ANSI C Warnings:
Optimization: IW‘ [ Enum Container alwaps int W
[~ Optimize for Time [~ Plain Char iz Signed
[~ Split Load and Store Multiple [~ Read-Only Position Independent
[¥ OneELF Section per Function [™ Bead-*irite Position Independent

lﬂgutﬂe |..'\;..'\inc;..\..\..'\..'\Libraries'\CMSIS\EM3\DeviceSupport'\ST'\STM32F2:4:<;..'\..'\..\..'\Libraries'\STM32F El
aths

Mizc |
Controlz

Compiler  |-c --cpu Cortes-M3 -0 MICROLIE -g -03 -apcs=interwork, —split_sections -1.% 1. \inc - A
contral .55 5 SLibranes\CMSISSCH WD eviceSupports S TAS TM32F 2w -

string v

0K Cancel Dafanlts Help
| | | | | |

Figure 6-23 Select USB FS/HS mode for VCP device demo
If "Preprocessor Symbols" includes USE_USB_OTG_FS, the DEMO will work in

Full-Speed mode. If "Preprocessor Symbols" includes USE_USB_OTG_HS, the DEMO

will work in High-Speed mode.

Note: USE_USB_OTG_FS and USE_USB_OTG_HS should not be included in
"Preprocessor Symbols” at the same time.

VCP device information is located in usbd_desc.c, as shown below:
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aDD.l::/V usbd_desc. ¢

045 =

050 #Hdefine USED_WID Ox0453

051

052 #Hdefine USED_PID Ox5740

053

054 /%% @defgroup USE_String Descriptors

055 R

056 =

057 f#define UIED LANGID STRING Ox409

058 #define USBD:HANUFAETURER_STRING "ITHMicroelectronics™
059

060 #define UIBD_FPRODUCT HI ITRING FETHMIZ Virtuzsl ComPort in HS mode®™
061 #define USED_ SERIALNUMEER HS_ STRING rooooooooos0E"”

g2

052 #Hdefine USED_PRODUCT F3_STRING FSTHMS3Z Wirtual ComPort in F3 Mode™
064 #define USED_SERIALNUMEER_F3_ STRING rooooooooosace

065

0B f#define USED_ CONFIGURATION HS STRING FWCFR Config™

067 #define USBD_INTERFLCE HS STRING JCP Interface"

0e8

059 #Hdefine USED_ CONFIGURATION F35_ STRING FWCFR Config™

070 #define UIBD_INTERFALCE F3I STRING FUCP Interface"

Figure 6-24 USB VCP device information
In order to facilitate testing, a PC plays as two host of VCP.

ST Evaluation Host (PC)

Figure 6-25 One single Host for USB and USART

In order to test the USB VCP device example, please follow the below steps:

1) Install VCP_V1.3.1_Setup.exe on the PC. The software is located in the CD-ROM at
the following location:
lcode\STM32_F105-07_F2xx_USB-Host-Device _Lib_V2.0.0\Utilities\Third_Party\PC
_ Software\stm32_vcp
If your PC is 64-bit, please install VCP_V1.3.1_Setup_x64.exe.

2) Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to
Type Mini-B Male) between DVK1207 CON2/CON3 and PC USB port.

3) Connect a null-modem female/female RS232 cable between the DB9 connector
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COM1 (USARTS3) and PC serial port. Make sure that jumpers JP7 and JP8 are fitted,
JP5, JP6, JP10 and JP11 are not fitted.
4) Rebuild the demo, and then download the program into Flash.

5) At power on, the LCD displays the following messages.

USB OTG FS/HS VCP Devices

started.
pend Maode.

CF Interface configured.

LISE Device Librs

Figure 6-26 USB audio device cable connected display message

6) USB device (DVK1207) is enumerated as serial communication port

+-EHE Metwork adapters
= Ports (COM & LPT)
5 commurications Part (COM1)
- communications Part (COM2)
' ECP Printer Part (LPT1)
SThicroelectronics Yirtual COM Part (COMS)'
# Processors

¥
+-€G SCS1 and RAID cortrollers

-8 Sound, video and game cortrollers
¥

¥

) System devices
Universal Serial Bus controllers

Figure 6-27 DVK1207 have been enumerated as VCP device

7) Configure the virtual com port as below:
Start HyperTerminal by clicking on Start -> Programs -> Accessories ->
Communications ->HyperTerminal.
The ‘Connect To’ dialog box appears. Ignore the first three boxes — these are used
with dial-up modem services. In the last box ‘Connect using’ select the COM port that

you will be using and press ‘OK’.
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Connect To =%

5 vop-coms

Enter details for the phone number that youw want to dial:

Countryfregion;

Area code: I:I

Phone number: | |

connect using: | BRI |

I Ok H Cancel ]

Figure 6-28 Create HyperTerminal for the virtual com port

In the following ‘COM properties’ dialog box you can set up the communication
parameters for the COM port. Set for 115200 bits per second, 8 data bits, no parity, 1

stop bit and no flow control. Press ‘OK’ when done.

COM3 Properties
Port Settings |
Bits per second: |1152|:|E| hd |
Data bits: |8 v|
Parity: |Nnne v|
Stop bits: |1 v|
Florwy caritral; | v|
[ [0]04 l ’ Cancel ] ’ Apply ]

Figure 6-29 VCP port settings

8) Configure com port that connected to DVK1207 board in the same way.
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9) Communication test. Try sending some characters with the HyperTerminal of virtual

serial port, the other HyperTerminal (COM3) will receive these characters.

“g VCO-COM3 - HyperTerminal
File Edit “iew Call Tranzfer Help

D& &8 0B & D& =38 DE &

>
|>

- VCP_COM3 to True_COM1_

<
|«

< | 4 < | ¥
Connected 0:01:30 Auto detect 115200 8-M-1 Connected 0:00:47 Auto detect 115200 8-M-1

Figure 6-30 Message from VCP COM to True COM

Both the two HyperTerminals can send or receive data. As shown below:

#& True-COM1 - HyperTerminal 8] (=1]E3)]
File Edit “iew Call Transfer Help
0O = A DB B =2 e

¥
>

True_COM1 to VCP_COM3_ 1 VCP_COM3 to True_COM1

|<
|<

< | > < | >
Connected 0:02:39 Auto detect 115200 8-M-1 Connected 0:01:56 Auto detect 115200 §-M-1

Figure 6-31 Message from True COM to VCP COM
6.3 USB_Host example

This folder contains three examples where USB works in host mode.

» DualCore
> HID
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> MSC

As shown in the above figure, the USB host library is composed of two main parts: the

library core and the class drivers.

Application module

Application

User callbacks

{

USB lib odul ) USB class modul
ibrary module (core) USB host core class module
USEB enumeration —
USEB contra transf Channels Class layer
contral transfer annels (HID, audio, MSC,
management managemert vendor-specific)
USB IO reguests
USB low-level driver module
HCD = HCD ISRs

Core interface layer

MS19T 10V

Figure 6-32 USB host library overview

6.3.1 USB MSC host example

This example demonstrates how to use the USB OTG host peripheral on the STM32F2xx

devices.

The STM32 behave as a mass storage Host that can enumerate, show content and

display the supported BMP image in the attached USB flash disk. The MSC host example

works in High-Speed and Full-Speed modes. Users can select High-Speed/Full-Speed

mode by modifying the relevant macro in MDK, as shown below:
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W Options for Target *STE322xG—EVAL USED-HS®

Device ] Target ] Output ] Listingl zer C/CH lﬁ\sm ] Linker ] Debug ] Utilities]

Preprocesszor Symbols

Define: |USE_STDF’EHIF’H_DHIVEH,STM32F2>¢<,USE_STM322HG_E\-".-’-‘« MEEEER EE_ULFI_PH

Undefine: |

Language / Code Generation

[ Strict ANSI C Warnings:
Optirmization: IW [~ Enum Container ahways int W
[~ Optimize for Time [~ Plain Char iz Signed -
[ Split Load and Store Multiple [~ Read-Only Position Independent
[v OneELF Section per Function [ BeadWiite Position Independent

lngutﬂe |..'\;..'\inc;..\..\..'\..'\Libraries'\CMSIS\I:M3'\DeviceSuppnlt'\ST'\STM32F2:4:<;..'\..'\..\..'\Liblalies'\STM32F D
aths

Misc |
Controlz

Compiler  |-c --cpu Cortex-M3 -D__MICROLIB -g -03 -apcs=intenuork, ~split_sections -1\ 4. Sinc - ~
control |15 55 SLibranes\CMSISSCM MDD eviceSupportsS TSS TM32F 2 -
ztring

| 0K || — || Defaults |

Figure 6-33 Select USB FS/HS mode for MSC host demo
If "Preprocessor Symbols" includes USE_USB_OTG_FS, the DEMO will work in

Full-Speed mode. If "Preprocessor Symbols" includes USE_USB_OTG_HS, the DEMO

will work in High-Speed mode.
Note: USE_USB_OTG_FS and USE_USB_OTG_HS should not be included in
"Preprocessor Symbols" at the same time.

In order to test the USB MSC host example, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to

Type Mini-B Male) between DVK1207 CON2/CON3 and PC USB port.
2) Rebuild the demo, and then download the program into Flash.

3) At power on, the LCD displays the following messages.
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USB OTG FS/HS MSC Host

= USE Host library st:
= Ol

II5E Host  Library
Figure 6-34 USB mass storage host display message

Note: The contents circled by red color are USB device information. It depends on
the USB device that plugged in.
4) When the user press the USER1 button, the application explore the USB flash disk

content and the LCD displays the following messages:

USB OTG FS/HS MSC Host
> File

m initialized.

L - Directr
|--f

LUSE Host Library

Figure 6-35 USB mass storage explorer display message
Note: The contents circled by red color depend on the USB device that plugged in.
5) The user has to press the USER1 button to display the whole disk (recursion level 2).
Below is a screenshot when the entire flash disk is shown:
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Host  Library

Figure 6-36 USB mass storage explorer display message (last screen)

6) The user has to press the USER1 button to write a small file, e.g.

Host_Write_Demao.txt (less to 1 KB) on the disk.

USB OTG FS/HS MSC Host

| |- - file1

| |- - file2

| |- - filed

| |-~ fle

| - - Directory 7

| - - filef

|- - file?

| - - filed

= ing file to dis
Arite_Cemo T

LISE Host  Library

Figure 6-37 USB mass storage write file display message

7) After writing the file to the disk, user can press the USER1 button to start the Image
slide show. Only the BMP files with the following format are supported :
® Width: 320
® Height: 240
® BPP: 16
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® Compression: RGB bitmap with RGB masks

There are some BMP files for testing purpose located in the following location:
lcode\STM32_F105-07_F2xx_USB-Host-Device Lib_V2.0.0\Utilities\Binary\Media
Copy these files to the root of the USB flash disk, then press the USER1 button to

start the Image slide show:

USB OTG FS/HS MSC Host

STM32

USE Host Library wxxx

Figure 6-38 USB mass storage slideshow example

Note: BMP files should be located in the USB Disk root.

6.3.2 USB HID host example

This example shows how to use the USB OTG host peripheral on the STM32F2xx

When an USB Device is attached to the Host port, the device is enumerated and checked
whether it can support HID device or not, if the attached device supports HID, upon

pressing the USER1 button, the mouse or the keyboard application will be launched.

The HID host example works in High-Speed and Full-Speed modes. Users can select

High-Speed/Full-Speed mode by modifying the relevant macro in MDK, as shown below:
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W Options for Target *STE322xG—EVAL USED-HS®

Device ] Target ] Output ] Listingl zer C/CH lﬁ\sm ] Linker ] Debug ] Utilities]

Preprocesszor Symbols

Define: |USE_STDF’EHIF’H_DHIVEH,STM32F2>¢<,USE_STM322HG_E\-".-’-‘« MEEEER EE_ULFI_PH

Undefine: |

Language / Code Generation

[ Strict ANSI C Warnings:
Optirmization: IW [~ Enum Container ahways int W
[~ Optimize for Time [~ Plain Char iz Signed -
[ Split Load and Store Multiple [~ Read-Only Position Independent
[v OneELF Section per Function [ BeadWiite Position Independent

lngutﬂe |..'\;..'\inc;..\..\..'\..'\Libraries'\CMSIS\I:M3'\DeviceSuppnlt'\ST'\STM32F2:4:<;..'\..'\..\..'\Liblalies'\STM32F D
aths

Misc |
Controlz

Compiler  |-c --cpu Cortex-M3 -D__MICROLIB -g -03 -apcs=intenuork, ~split_sections -1\ 4. Sinc - ~
control |15 55 SLibranes\CMSISSCM MDD eviceSupportsS TSS TM32F 2 -
ztring

| 0K || — || Defaults |

Figure 6-39 Select USB FS/HS mode for HID host demo
If "Preprocessor Symbols" includes USE_USB_OTG_FS, the DEMO will work in

Full-Speed mode. If "Preprocessor Symbols" includes USE_USB_OTG_HS, the DEMO

will work in High-Speed mode.
Note: USE_USB_OTG_FS and USE_USB_OTG_HS should not be included in
"Preprocessor Symbols" at the same time.

In order to test the USB HID host example, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to

Type Mini-B Male) between DVK1207 CON2/CON3 and PC USB port.
2) Rebuild the demo, and then download the program into Flash.

3) At power on, the LCD displays the following messages.
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USB OTG FS/HS MSC Host

= USE Host library st:
= Ol

II5E Host  Library
Figure 6-40 USB HID Host connected display message

Note: The contents circled by red color are USB device information. It depends on
the USB device that plugged in.
4) When the user presses the USER1 button, the application displays the mouse pointer

and buttons.

USB OTG FS/HS HID Host

USE Host  Library

Figure 6-41 USB HID Host user key message

Moving the mouse will move the pointer in the display rectangle and if a button is

pressed, the corresponding rectangle will be highlighted in green.
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USB OTG FS/HS HID Host
Froduct : USE Optical Mouse
Serial Mun

USE Host  Library
Figure 6-42 USB HID Host user key pressed

6.3.3 USB DualCore host example

In this demonstration, the user can use one or two devices, the mass storage device
should be connected to the high speed port (CON3) while the HID device should be
connected to the full speed port (CON2).

In order to test the USB DualCore host example, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to
Type Mini-B Male) between DVK1207 CON2 and PC USB port. Connect another
USB cable (Type A Male to Type Mini-B Male) between CON3 and PC USB port.

2) Rebuild the demo, and then download the program into Flash.

3) At power on, the LCD displays the following messages.

Copyright © 2011 by element14 User Manual
-130-



elementiuv N

USB OTG Dual Core Host

= Portl
= Portl
= Pat-imanutac
= Portl

el Serial Mumber ;o MSA
= Portl : Enumeration
> Port?
= Portd:
= Pt W3
= Port? . Product

al Mumt

= Port? : Enumer;

Figure 6-43 USB dual core host example

Note: The contents circled by red color are USB device information. It depends on
the USB device that plugged in.
4) User has to use USER2 button to select the item of menu and use USER1 to open it.

The menu structure is as follows.

Main menu

1. Mass storage demao —
®= 2. Human interface demo Mass storage menu
3. Re-enumerate

1. Explore flash content
2. Write file to disk

3. Show BMP file

4. Return

HID menu

= 1. Start HID application
2. Show HID report
3. Return

Figure 6-44 Menu structure

5) Select item 1 from the menu to test MSC host demo. Please refer to the

Section 6.3.1 USB MSC host example

6) Select item 2 from the menu to test MSC host demo. Please refer to the
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Section 6.3.2 USB HID host example

6.4 USB_Host_Device example

This folder contains one example where USB works in OTG mode.
» DRD
This example shows how to use the USB OTG Device/Host peripheral on the STM32F2xx

and STM32F105/7 devices.

In device mode The STM32 is enumerated as an USB Mass storage Device that uses the
embedded microSD as storage media. In Host mode, the STM32 behave as a mass
storage Host that can enumerate, show content and display the supported BMP image in

the attached USB flash disk.

This example works in High-Speed and Full-Speed modes. Users can select High-Speed/

Full-Speed mode by modifying the relevant macro in MDK, as shown below:

W Options for Target ° STH322xG-EVAL USBED-HS’

Device l Target l Output l Listingl User CACH ll\sm l Linker l Debug l Utilities]

Preproceszor Spmbols

_________—m,
Define: |LISE_STDPEHIPH_DHI\-"EF!,STM32F2>¢<,USE_STM322HG_EV.-’-\ JSE OTG _F5.X

E_ULPI_PH

Undefine: |

Language / Code Generation

[~ Optimize for Time
[~ Split Load and Store Multiple

[~ Strict ANSI C Warnings:
Dptimization: |Lewvel 3[-03) = [ Enum Container always int Al arnings -

[~ Plain Char iz Signed
[~ Read-Only Position Independent

[¥ OneELF Section per Function [™ Bead-*irite Position Independent

Include
Pathz
Mizc |
Controlz

|..'\;..'\inc;..\..\..'\..'\Libraries'\CMSIS\EM3\DeviceSupport'\ST'\STM32F2:4:<;..'\..'\..\..'\Libraries'\STM32F El

Cornpiler
control
string

- --cpu Cortex-M3 -0__MICROLIE -g -03 -apcs=intensork --zplit_sections -4 . \inc - A
|5 A SLibranieghCWS1SSERM 3D eviceSupport S THS T 32F 2w -

| 0K || el || Defaults

Figure 6-45 Select USB FS/HS mode for OTG demo
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If "Preprocessor Symbols" includes USE_USB_OTG_FS, the DEMO will work in

Full-Speed mode. If "Preprocessor Symbols" includes USE_USB_OTG_HS, the DEMO

will work in High-Speed mode.

Note: USE_USB_OTG_FS and USE_USB_OTG_HS should not be included in

"Preprocessor Symbols" at the same time.

In order to test the USB_Host_Device example, please follow the below steps:

1) Plug in +5V power supply to the DVK1207. Connect a USB cable (Type A Male to
Type Mini-B Male) between DVK1207 CON2/CON3 and PC USB port.

2) Rebuild the demo, and then download the program into Flash.

3) At power on, the LCD displays the following messages.

= Demo lnitial
= lUse USER1T &USERZ to Select demo.

- Host demo
dermo
its
Figure 6-46 USB OTG example

4) User has to use USER2 button to select the item form the menu and USER1 to open

it. The menu structure is as follows.
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Main menu

1. Host demo —
= 2. Device demo
3. Credits

Mass storage menu

1. Explore flash content
2. Write file to disk

3. Show BMP file

4. Return

HID menu

1. Return

Figure 6-47 Menu structure

5) Select item 1 from the menu to test host demo. Please refer to the

Section 6.3.1 USB MSC host example

Select item 2 from the menu to test device demo. Please refer to the

Section 6.2.3 USB MSC host example

6) Select item 3 from the menu, the LCD displays the following messages.

USB Manual DRD demo

demao
demo

Figure 6-48 System information
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Chapter 7 uCos-Il & ucgui Demo

This demo is located in the CD-ROM at the below following location:
lcode\uCos-ucgui\EvalBoards\ST\DVK1207-EVAL\RVMDK\OS-Probe
This demo shows an implementation of
» uCos-Il_v2.86 migration
» ucgui_v3.90a migration
» uCos-Il and ucgui demonstration with LED blink and GUI demo tasks.
In order to test the uCos-Il and ucgui demo, please follow the below steps:
1) Plug in +5V power supply to the DVK1207.
2) Rebuild the demo, and then download the program into Flash.
3) At poweron,
® | ED1~LEDA4 blink in an infinite loop.
® LCD displays ucgui demo in an infinite loop.
Note: There is a simple one to one relationship between LED1~LED4 in software

and LED6~LED9 in hardware
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Chapter 8 G-Sensor Demonstration

This demo is located in the CD-ROM at the below following location:

lcode\G-Sensor_image-rotation_App

This demo shows an implementation of

» detecting acceleration on X/Y/Z axes

» detecting angle on X/Y/Z axes reference to horizon flat

>

flipping BMP picture according to the angle detected in step 2)

Note: This demo can detect the acceleration on X/Y/Z axes. Pictures can also be

flipped according to acceleration. This demo does not provide this

functionality yet. You can try it yourself.

In order to test the G-Sensor demo, please follow the below steps:

1) Plug in +5V power supply to the DVK1207.

2) Plug in SD card into CON4. Make sure that jumpers JP5 and JP6 are fitted, JP7, JP8,

JP10 and JP11 are not fitted.

3) Prepare BMP files for testing purpose. There are two BMP pictures in the folder:

lcode\G-Sensor_image-rotation_App\Ultilities\image

Copy these files to the root of the MicroSD card.

User can use other pictures as well, the supported BMP file formats are shown below:

Width: 320
Height: 240
BPP: 16

Compression: RGB bitmap with RGB masks

4) Rebuild the demo, and then download the program into Flash.

5) At power on, the LCD displays the following messages. LED 6 will turn ON and then

turn OFF.
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G-Sensor app Example

Copyright () Timll Technology

Figure 8-1 G-Sensor example

6) User has to press USER1 button to start the demo.
7) If user turns the board upside, the picture will be displayed in vertically. If user turn it
downside, the picture will be displayed horizontally.
8) Press USER1 button once again, the demo go back to the initial status as step 5).
NOTE: In this example, Kingston's 1GB/2GB microSD card, SanDisk's 2GB microSD
card pass test. It does not guarantee that this example supports all kinds of

SD card.
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Chapter 9 Various Other Tests Scenario

9.1 LED and Key Testing

Please refer to the Section 4.2 GPIO example.

9.2 ADC Testing

Please refer to the Section 4.6 ADC example.

9.3 DAC Testing

Please refer to the Section 4.7 DAC example.

9.4 USART Testing

Please refer to the Section 4.8.1 USART example.

9.5 IRDA Testing

Please refer to the Section 4.8.2 IRDA example.

9.6 CAN Testing

Please refer to the Section 4.16 CAN example.

9.7 12S Testing

Please refer to the Section 4.19 12S example.
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9.8 MicroSD Card Testing

Please refer to the Section 4.20 SDIO example.

9.9 RTC Testing

Please refer to the Section 4.11 RTC example.

9.10 Ethernet Testing

Please refer to the Section 5.2.1 HTTP server demo (Standalone).

9.11 USB Testing

Please refer to the Section 6.3.1 USB MSC host example.

9.12 LCD_Touch Testing

Please refer to the Section 4.21 LCD Touch example.

9.13 Camera Testing

DVK1207 does not support camera module at the moment.
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Chapter 10 What’s in the BOX

DVK1207 development kit is supplied in standard configuration with the following
accessories:
> One DVK1207 Evaluation board
One 3.5 inch LCD with Touch screen
One 5V Power adapter
One cross serial cable (DB9 to DB9)
One cross Ethernet cable
One USB cable (Type A Male to Type Mini-B Male)

One USB cable (Type A Female to Type Mini-A Male)

vV V VYV VY V¥V V V

One Product CD (including user manual, schematic in PDF format, datasheet,

uC/OS-Il BSP, FreeRTOS source tree, software examples)
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Appendix I Operation Notes

In order to protect the LCD module, please pay attention to following tips
1) Do not remove the LCD module from DVK1207 evaluation board if not necessary.

2) Do not touch the FPC (Flexible Printed Circuit).

Iy
0000000000080
000000 DODOO =
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Customer Service & Technical support

Customer Service

Please contact Premier Farnell local sales and customer services staffs for the help.
Website: http://www.farnell.com/

Technical Support

Please contact Premier Farnell local technical support team for any technical issues
through the telephone, live chat & mail, or post your questions on the below micro site, we
will reply to you as soon as possible.

Centralized technical support mail box: knode tech@elementi4.com

Community: http://www.element14.com/community/docs/DOC-41891

Notes

This board was designed by element14’s design partner- Embest, you can contact them to
get the technical support as well.

Marketing Department:

Tel: +86-755-25635656 / 25636285

Fax: +86-755-25616057

E-mail: market@embedinfo.com

Technical Support:

Tel: +86-755-25503401

E-mail: support@embedinfo.com
URL.: http://www.armkits.com
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