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1. Introduction 

You can use the Cortex-M3 based STM32F103R100Evaluation Board to generate and test 
application programs for the STMicroelectronics STM32F10x microcontroller family. With 
this hands-on process, you can determine the hardware and software requirements for 
current and future product development. The STM32F103R100Evaluation Board contains all 
the hardware components required in a single-chip STM32x system. (For all the pictures 
displaying in this document, please refer to the physical object.) 
 
 

 

Figure 1 STM32F103R100ARM-CM3 Board 

 

1.1 Features 
The connectors on the STM32F103R100 evaluation board provide easy access to many of 
the STRM32F103's on-chip peripherals. 

 Serial Port 
A standard DB9 connector is on the STM32F103R100 board for the STRM32F103's 
built-in UART interfaces. Your application may use this full duplex, serial port, if 
required.  

 CAN Port 
A standard DB9 connector is on the STM32F103R100 board for applications with CAN 
communications.  
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 USB Port 
A standard USB connector is on the STM32F103R100 board for applications with USB 
communications.  

 Analog Voltage Control for ADC Input 
An adjustable analog voltage source is on the STM32F103R100 board for testing the 
Analog to Digital output feature of the STM32F103.  

 SD Card Connector 
A SD Card connector for developing applications requiring access to SD Cards.  

 JTAG Download and Debug 
A JTAG interface is on the STM32F103R100 board and, coupled with the ULINK 
USB-JTAG adapter, allows flash programming. The on-chip debug interface can perform 
real-time in-circuit emulation of the STM32F103 device. For fast PC communication, use 
your PC's USB port.  

1.2 Hardware Requirements 

To use the STM32F103R100 Evaluation Board, you need: 

 The STM32F103R100 Evaluation Board.  

 A PC with:  
(1) One USB port for USB-JTAG Emulator downloading and debugging.  
(2) Another USB port to provide power to the board.  

 One USB-JTAG Emulator. 

There are two selections for you to concern. 
(1) You can purchase keil ULink2 from us or, Keil and his distributors all over the world.  
(2) You can purchase our USB-JTAG Adapter – Emlink for ARM, it is mainly designed for ARM 
cortex-m3 processors, and it integrates the similar functions like Keil ULink2 but much 
cheaper. With this Emulator, you can easily debug STM32F103R100 processor.  

 2 USB cables.  

1.3 Software Requirements 

You must install the following required software to use the STM32F103R100 Evaluation 
Board: 

(1) Windows Operating System 

The Keil µVision tool chain runs in these Windows Operating Systems: 

 Microsoft Windows 2000  

 Microsoft Windows XP  

 Microsoft Windows Vista  

(2) RealView MDK-ARM: This software includes the µVision Debugger and provides 

several example programs for the STM32F103R100 Board.
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2. Set Up 

Setting up the STM32F103R100 evaluation board is easy. Explanations for the board setup 
and its components are presented here. Details about the connecting and configuring 
procedures for the STM32F103R100 board are also presented, with a separate topic for the 
jumper descriptions. Setup includes using the STM32F103R100 board with ULINK. 

The STM32F103R100 board requires a power connection and a ULINK-USB adapter 
between your development PC and the JTAG connector. 

Note: Before you start, make sure you have satisfied the hardware and software 
requirements. 

2.1 Board Setup 

The STM32F103R100 Evaluation Board is a USB-powered device. 

 
Figure 2 board set-up 

The STM32F103R100 Evaluation Board connects directly to the Keil µVision Debugger using 
the Keil ULINK USB-JTAG Adapter, so no additional software is required on the board. 

The STM32F103R100 Evaluation Board connects to a PC via a standard USB cable that 
provides power and emulates a COM interface for the UART. 

2.2 Board Components 

The following illustration shows the important interface and hardware components of the 
STM32F103R100 board. 
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Figure 3 board components 

2.3 Connecting the STM32F103R100 

To use the STM32F103R100 Evaluation Board with ULINK, you must: 

 Connect the ULINK to the PC via a standard USB cable.  

 Connect ULINK to the JTAG connector of the STM32F103R100 board.  

 Connect power to the board.  

Note: If your application program puts the ARM device in idle or power-down mode, the 
Embedded ICE (and subsequently the ULINK) stops working. Therefore, do not put the ARM 
device into the power saving mode during the software development cycle.  

2.4 Configuring the STM32F103R100 

The STM32F103R100 Evaluation Board is configured using 3 sets of 2-position jumpers. The 
STM32F103R100 Board ships with the following configuration: 

(1) USB Jumper 

Jumper State Description 

VUSB GND1 Board is not detected as a USB Device. 

VUSB PD2 USB Device Detection at Power-Up. 

(2) Boot Config Jumpers 

BOOT1 BOOT0 Mode Description 

---- GND1 User Flash Maps User Flash to boot space. 
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GND BOOT0 System Memory Maps System Memory to boot space. 

BOOT1 GND n/a  

BOOT1 BOOT0 Embedded SRAM Maps on-chip SRAM to boot space. 

1 Factory setting of STM32F103R100: User Flash Boot Mode; user code execution from 
on-chip Flash ROM, and USB is not detected. 

2.5 Jumper Descriptions 

The jumpers used to configure the STM32F103R100 board are: 

 VUSB: Allows soft-connect of the USB device by issuing a software restart via PD2.  

 BOOT0: Can ground or drive the BOOT0 signal high.  

 BOOT1: Can ground or drive the BOOT1 signal (PB2) high.  

The BOOT0 and BOOT1 jumpers configure the microcontroller startup (boot) mode. This 
setting tells the microprocessor the location (User Flash, System Memory or Embedded 
SRAM) of the boot code. 

3. Theory of Operation 

The Theory of Operation explains the STM32F103R100 board hardware. The descriptions 
help you to understand the STM32F103R100 board components and how to use the 
available I/O interfaces. 

The STM32F103R100 is designed to be a very flexible evaluation board for the 
STMicroelectronic STM32F10x device series. The STM32F103R100 evaluation board can be 
expanded to build hardware prototypes. 

3.1 Technical Data 
 

Parameter Description 

Supply Voltage 5 Volts DC (provided by the USB bus of a PC) 

Supply Current 50mA typical, 100mA maximum 

XTAL Frequency 8 MHz 

Microcontroller STMicroelectronics STM32F103 

Peripherals 1 × RS232 Interface, 
1 × CAN Interface, 
1 × USB Interface, 
1 × LCD display (16 characters, 2 lines), 
1 × SD Memory Card connector, 
1 × JTAG Interface, 
3 × Push buttons (Reset, Wake Up, Anti-Tampering), 
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1 × Analog Input (connected to potentiometer by default) 

Board Size 100mm x 120mm (3.95" x 4.7"). 

 

3.2 Microcontroller 

The STMicroelectronics STM32F103 microcontroller (IC2) provided with the 
STM32F103R100 board is a high-end STM32F10x device with on-chip CAN and USB. 

A 8.0 MHz oscillator provides the clock signal for the MCU. 

3.3 Power Supply 

Power is supplied to the STM32F103R100 Board on your PC using a standard USB connector. 
You may also power the board from a bench supply using the VIN connections on the board 
near the Power LED. 

The voltage regulator (IC3) generates 3.3 Volts DC. 

Note: IC3 is located under the LCD panel assembly.  

 

3.4 JTAG Interface 

The JTAG Interface connector provides debugging and emulator support for the 
STRM32F103 device. The JTAG Interface allows application debugging and programming of 
on-chip and off-chip Flash devices. 

The standard JTAG 20-pin connector works with the Keil ULINK and many third party tool 
vendors. 

 

Serial Wire Mode Interface 

The STM32F103R100 board also supports the Serial Wire Mode of Cortex-M3 based 
devices.  In Serial Wire mode, only the pins TCLK and TDI are used. TDO is an optional 
trace data output pin. 
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3.5 LCD Panel 

The LCD panel contains 16 characters × 2 lines and connects using an 8-bit interface.  The 
LCD Contrast control adjusts the brightness and contrast of the LCD display. 

3.6 LEDs 

The MCBSTR9 board has the following LED indicators: 

 The POWER LED indicates that power is present on the board and shows the status of 
the USB DC voltage of 5 Volts.  

 The 8 PORT LEDs indicate port pins PB8 to PB15 status. 

3.7 Push Buttons 

The three push buttons on the STM32F103R100 board are: 

 The RESET (S1) push button connects to the voltage monitor and the power-up reset 
circuit. This resets the microcontroller.  

 The WKUP (S2) push button connects to port pin PA0 of the microcontroller. This wakes 
up the microcontroller out of sleep mode.  

 The TAMP (S3) push button connects to port pin PC13 of the microcontroller controlling 
the anti-tamper feature of the STM32F103 device. 

3.8 Potentiometer 

The potentiometer on the STM32F103R100 board connects to port pin PA1 (ADC1). The 
voltage range is 0.0-3.3 Volts. 

3.9 Serial Port 

The STM32F103R100 board connects the on-chip serial UART to the ST3232 (IC7), which 
converts the logic signals to RS-232 voltage levels. The serial port (COM) is configured as a 
standard 3-wire interface. The DB9 connector is wired directly to the ST3232 serial UART. 

3.10 CAN Interface 

The single CAN Interface uses the SN65HVD230 (marked as VP230) CAN driver (IC1) and 
termination resistor (R4) on the STM32F103R100 board. The CAN DB9 connector is wired 
so that Pin 2 provides the CANL signal and Pin 7 provides the CANH signal. These pins are 
connected to the SN65HVD230 CAN driver IC. 

Note: CAN termination resistors make it easy to connect the STM32F103R100 board to your 
CAN network but they are not always required. When connecting the STM32F103R100 
Board to a CAN network, you may need to remove the termination resistor.  
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4. Software development and examples  

4.1 RealView MDK-ARM 

The STM32F103R100 Board ships with a CD-ROM that contains the Evaluation Version of 
the RealView Microcontroller Development Kit (MDK-ARM). The MDK-ARM Evaluation 
Version includes: 

 Powerful and easy-to-use µVision IDE that includes editor, project management, and 
make capability.  

 µVision Debugger with complete CPU, peripheral simulation, and driver for the Keil 
ULINK USB-JTAG Adapter.  

 RealView Compilation Tools that include ANSI C/C++ Compiler and related utilities.  

 RTX RTOS Kernel (library only) for the RealView Compiler.  

 STM32F10x Software Library ported for the RealView Compilation Tools.  

 Extensive tutorials and documentation.  

The restrictions for the MDK-ARM Evaluation Version are: 

 The image ROM size of the generated application is limited to 16KB maximum.  

 The linker does not accept scatter-loading description files for sophisticated memory 
layouts.  

 The base address for code/constants is restricted to 0xXX000000, 0xXX800000, or 
0x00080000 whereby XX stands for 00, 01, ..., FF. This allows memory start address 
like 0x00000000, 0x12800000 and so on.  

 It is not possible to generate position independent code or data.  

 The compiler does not generate a listing file.  

 The linker generates an output file that can only be loaded with the µVision Debugger. 
Only the full version of MDK-ARM generates a standard ELF/DWARF image as output 
file.  

 You cannot use the Evaluation Version to create commercial products.  

4.2 Example Programs 

The STM32F103R100 board CD-ROM includes several example programs that are 
configured for the Keil STM32F103R100 Board. 

Each example program is stored in a separate folder in \03-Software\ along with project 
files that help you quickly build the project and run the program. 

The following example programs are installed automatically: 

BLINKY 
This example implements an interrupt driven timer and A/D conversion. It displays a text 
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message on the LCD display and shows the A/D result as a bar graph. The 8 LEDs blinking 
speed depends on the A/D value that is read from the potentiometer.  

More example projects and programs are available at: 
http://www.keil.com/download/list/arm.htm

These projects and programs let you start programming other features of the STM32F10x 
device, such as Interrupt-driven SIO, PWM and more. 

4.2.1 Loading BLINKY 

To load the BLINKY project, select Open Project from the Project menu and open 
BLINKY.UV2 from the following folder: \03-Software\Examples\Blinky\ 

When the BLINKY project opens, the µVision Project 
Workspace window displays the source files that make up the 
project. 

 STM32F10x.c contains the CPU startup code for the 
STMicroelectronics STM32F10x devices.  

 IRQ.c contains the target-dependent interrupt functions for 
the Timer and A/D converter.  

 Retarget.c configures the target-dependent low level 
functions for character I/O.  

 Setup.c and Blinky.c contain the application modules that 
monitors analog input, provides the text output, and toggles 
the LEDs.  

 STM32F10xR.LIB, contains the ST Software Library 
functions.  

 LCD_4bit.c, contains the functions to produce text for the LCD display.  

 Serial.c, contains the functions to communicate to the serial port.  

The Abstract.txt file contains documentation about the project. 

4.2.2 Editing BLINKY 

You may edit Blinky.c or review the source code. Double click on Blinky.c in the Files page 
of the Project Workspace window. µVision loads and displays the contents of Blinky.c in 
an editor window. 

4.2.3 Running BLINKY 

Perform the following four steps to run the BLINKY Example on the STM32F103R100 
Evaluation Board: 

1. Building BLINKY  

http://www.keil.com/download/list/arm.htm
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2. Downloading BLINKY  

3. Debugging BLINKY  

4. Checking Serial Output  

 
(1) Building BLINKY 

Build the BLINKY example program following this procedure. The executable files are placed 
in an output folder, ready for downloading. 

When you are ready to compile and link your project, use the Build Target command from 
the Project menu or the Build toolbar. On the Build toolbar, select the appropriate target 

for your program. Click on this button to build your project:  

µVision translates and links the source files and creates an absolute object module that you 
may load into the µVision debugger for testing. The status of the build process displays in 
the Build page of the Output Window. 

 

 

Once the BLINKY application is built, if you selected the STM32 Flash target, proceed with 
the Downloading step. If the STM32 RAM target is selected, go directly to the Debugging 
step. 

Note：You should not encounter any errors when you use µVision with the provided sample 

projects. 

 
(2) Downloading BLINKY 

When the BLINKY build is complete, you may download the application to the on-chip Flash 
ROM using the Keil ULINK USB-JTAG Adapter. 

Click the download button . 
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When you use the Download command for the first time, you must configure the Flash 
options under Project — Options for Target — Utilities as described in Downloading to 
Flash. 

After configuration, the Flash — Download command uses the Keil ULINK USB-JTAG 
Adapter for Flash programming. 

The BLINKY application starts executing when you press RESET on the MCBSTR9 board to 
verify the program downloaded. 

Note: You may enable the option Update Target before Debugging to download the BLINKY 
project whenever you start a Debug Session.  

The downloaded program is ready for debugging. 

(3) Debugging BLINKY 

Debug the BLINKY example program following this procedure. The debugged program is 
ready for the serial output check. 

Use the Start/Stop Debug Session toolbar button or the µVision command Debug — 
Start/Stop Debug Session to connect the debugger to the Keil ULINK Adapter. The CPU 
stops and connects to the Embedded ICE of the STM32F10x device.  

The Peripherals menu allows you to open different dialogs for Peripheral units on the 
STM32F10x devices. You may view and/or change the state and configuration of on-chip 
Peripherals using these dialogs. 

(4) Checking Program Output 

To check the program output from the BLINKY program, start the program running either 
from the debugger via JTAG or by cycling power on the board. The LCD panel will display 
some message. 

Checking Serial Output: 

To check the serial output from the BLINKY program, connect a serial cable from the DB9 
connector labeled COM on the board to an unused COM port on your development PC. Use 
a terminal emulation program, such as Microsoft Windows HyperTerminal, to display the 
serial data on your PC monitor. 

To start the Microsoft Windows HyperTerminal application, select Start — Programs — 
Accessories — Communications — HyperTerminal. 

1. Enter a Name for the new connection, for example: STM32F103R100. 
2. Select the PC COM port COM1 in Connect Using. 
3. Select 115200 Bits per second, 8 Data bits, Parity None, Stop bits 1 and Flow control 

none. 
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4. Click OK. The serial message containing the measured analog value of the A-to-D 
converter value continuously displays in the HyperTerminal window. 
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