
Raspberry Pi Direct Control Mode  

 

Step 1: Hardware Introduction 

1.1 Embedded Pi 

 

Embedded Pi is an open source designed for Raspberry Pi and Arduino, and also as a bridge for 

electronic enthusiasts who used Raspberry Pi and Arduino Shield. We can directly control almost all 

Arduino Shield(including 5V level module) by Raspberry Pi’s PRI interface. While It is equipped with a 

STM32F103RBT6 , Raspberry Pi can use Arduino Shield resources STM32 MCU.At the same time, 

much new interface has enriched it function.If you want to know more about , please refer to Embedded 

Pi User Manual-EN.doc. 

   First we should connect Raspberry Pi and Embedded Pi with 20 cable . Raspberry Pi’s Pin 1 should 

correspond to Embedded Pi’s Pin 1. Figure: 

 

Raspberry Pi 

  In order to adapt to more devices and two main types of voltage mode 5V and 3.3V, we can select the 

one mode by adjusting JP1. Here we use the 3.3V mode and need to make JP1 connect to 3.3V Pin. 

Embedded Pi board power is supplied by 3.3V. In this demo we don't need STM32 controller, so we need 

to connect JP3, unplug JP2 shorting cap, Embedded Pi is in direct control mode now. 

1.2 Raspberry Pi 

 You can see the instructions about how to copy the Raspbian OS files to SD card and start the 

Raspberry Pi, we do not need to repeat here. 

Pin 1 

http://elinux.org/RPi_Easy_SD_Card_Setup


 

  Raspberry Pi can display through HIMI interface, and also can be controlled by SSH through the 

network.In view of the easy to operate, we used a method of remote control. So PuTTY software need to 

be installed on the windows with default configuration, after the installation is completed, click Start -> 

Programs -> PuTTY-> PuTTY, enter the Raspberry Pi IP address 192.168.2.117 (this address can be set 

by yourself) in the box named “Host Name(or IP address)”, click "Open" 

 

 

Enter your login username pi , press Enter, and then enter a password raspberry ,enter, now we will 

enter into the Raspberry Pi control terminal, in order to install xrdp software, we need to execute the 

command “sudo apt-get install xrdp”. 

 



 

1.3 Raspberry Pi UART port configuration 

Raspberry Pi’s UART0 is default used for debug output, but we need to use the UART0 for 

transfer, so here we need to modify it. 

1. Open a terminal on the Raspberry, or connect to Raspberry Pi through SSH.  

 

2. Make a backup of the /boot/cmdline.txt file. 

sudo cp /boot/cmdline.txt /boot/cmdline_backup.txt 

 

3. Edit /boot/cmdline.txt file:  

sudo vi /boot/cmdline.txt 

 

This file contains:  

dwc_otg.lpm_enable=0 console=ttyAMA0,115200 kgdboc=ttyAMA0,115200 console=tty1 $ 

 

Remove the parameters that reference the UART serial port (ttyAMA0):  

dwc_otg.lpm_enable=0 console=tty1 $ 

 

4. Comment next line in /etc/inittab:  

T0:23:respawn:/sbin/getty -L ttyAMA0 115200 vt100 

 

5. Reboot Raspberry Pi  

sudo reboot 

 

step 2: The library: arduPi 

arduPi is a C++ library that lets you write programs for Raspberry Pi as if you were writing an arduino 

program. All the functions in order to control Serial port communications, i2C, SPI and GPIO pins are 

available using the arduino syntax. 

You can find the arduPi library here. 

After downloading and unzipping We can find 3 files :arduPi.h arduPi.cpp arduPi_template.cpp, arduPi.h 

and arduPi.cpp is the concrete implementation of the library file, which defines and implements the 

various of the Arduino interface. 

General Arduino functions: 

 delay() 

 delayMicroseconds() 

 pinMode() 

 digitalWrite() 

 digitalRead() 

 analogRead() (On pins from A0 to A7. Example: analogRead(5) will read from A5) 

 shiftIn() 

 shiftOut() 



 attachInterrupt() * 

 detachInterrupt() 

[*] We can detect RISING and FALLING interrupts. Any digital pin (from 2 to 13) can be used in 

attachInterrupt(). So for example if we want to be aware of RISING events on pin 6 we can do 

attachInterrupt(6,function_to_call,RISING). 

Serial Library 

 available() 

 begin() 

 end() 

 flush() 

 peek() 

 print() 

 println() 

 read() 

 readBytes() 

 readBytesUntil() 

 find() 

 findUntil() 

 parseInt() 

 parseFloat() 

 setTimeout() 

 write() 

 

Wire Library 

 begin() 

 requestFrom() 

 beginTransmission() 

 endTransmission() 

 write() 

 read() 

 

SPI Library 

 begin() 

 end() 

 setBitOrder() 

 setClockDivider() 

 setDataMode() 

 transfer() 

  

arduPi_template.cpp is a template file and it is meant to be used as a starting point to create 

programs with the same behaviour as an arduino program. 

Here you can see the template code: 

    #include "arduPi.h" 

 



    /********************************************************* 

     *  IF YOUR ARDUINO CODE HAS OTHER FUNCTIONS APART FROM  * 

     *  setup() AND loop() YOU MUST DECLARE THEM HERE        * 

     * *******************************************************/ 

 

    /************************** 

     * YOUR ARDUINO CODE HERE * 

     * ************************/ 

 

    int main (){ 

        setup(); 

        while(1){ 

            loop(); 

        } 

        return (0); 

    } 

As you can see in the main() function the setup() function is called once and then the loop() function is 

called continiously until the program is forced to finish. 

Either if you are starting to write a new program, or if you have an arduino program written that uses the 

ported functions you can use the template (ardupi_template.cpp) and put your arduino code where it 

says: YOUR ARDUINO CODE HERE. Remember that the program you are writing is a C++ program so 

all the C++ libraries can be used. 

 

2.2 Compile and run arduPi library 

Note: This step needs to be done on the Raspberry, or using cross-compiling tools for the raspberry 

in other machine. 

When you need to write a program for a new arduino device, first you need to create a new cpp file 

my_program.cpp (the file name can be customized) reference to arduPi_template.cpp. To compile the 

program after the completion of the program, you need to use the following command: 

g++ -lrt -lpthread my_program.cpp arduPi.cpp -o my_program 

 

The -lrt flag is necesary because the library uses the function clock_gettime (time.h).  

 

The -lpthread option is needed because attachInterrupt() and detachInterrupt() functions use 

threads. 

 

For running your program you must have the right permissions in order to use GPIO (/dev/mem 

needs to be accessed in the raspberry). You can run your program with sudo: 

sudo ./my_program 

 

Step3: Raspberry Pi control Arduino——Motor Shield 

  3.1 Introduction 

The Arduino Motor Shield is based on the L298 (datasheet), which is a dual full-bridge driver 

designed to drive inductive loads such as relays, solenoids, DC and stepping motors. It lets you drive two 

http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/DATASHEET/CD00000240.pdf


DC motors with your Arduino board, controlling the speed and direction of each one independently. It can 

supply 2 amperes per channel, for a total of 4 amperes maximum. The Motor Shield uses eight 

high-speed SBD to protect its output. The Arduino standard pin design interface modules can be used in 

conjunction with other expansion board module, and can be applied to the development of small robot. 

This shield has two separate channels, called A and B, that each use 4 of the Arduino pins to drive or 

sense the motor. In total there are 8 pins in use on this shield. You can use each channel separately to 

drive two DC motors or combine them to drive one unipolar stepper motor. 

The shield's pins, divided by channel are shown in the table below: 

Function pins per Ch. A pins per Ch. B 

Direction D12 D13 

PWM D3 D11 

Brake D9 D8 

Current Sensing A0 A1 

 

3.2 Schematic & Reference Design 

EAGLE files: arduino_MotorShield_Rev3-reference-design.zip 

Schematic: arduino_MotorShield_Rev3-schematic.pdf 

 

3.3 Example 

The Motor Shield is a four-phase stepper motor driven here.  

 
Raspberry Pi can not provide enough power for all equipment, especially high-power motor , so we 

need an external power supply (5V, 2A). 

 

We can download the Motor Shield library from here, then add arduPi library files into it, In the 

arduPi_template.cpp file as a template to create a file named main.c. using the following command to 

compile: 

$g++ -lrt –lpthread main.cpp arduPi.cpp Stepper.cpp –o MotorStepper 

http://arduino.cc/en/uploads/Main/arduino_MotorShield_Rev3.zip
http://arduino.cc/en/uploads/Main/arduino_MotorShield_Rev3-schematic.pdf


$sudo ./MotorStepper 

 

Motor Shield Demo -- Stepper   

main.c: 

#include "arduPi.h" 

#include "Stepper.h" 

 

const int stepsPerRevolution = 200;  // change this to fit the number of steps per revolution 

                              // for your motor 

 

// initialize the stepper library on pins 8 through 13: 

Stepper myStepper(stepsPerRevolution, 8,9,12,13);             

 

int stepCount = 0;         // number of steps the motor has taken 

unsigned char str[20]; 

void setup() { 

    Serial.begin(115200);    // initialize the serial port: 

} 

void loop() { 

   myStepper.step(1);      // step one step: 

   Serial.print("steps:" ); 

   myitoa(stepCount, str) 

   Serial.println(str);      //print the steps 

   stepCount++; 

   delay(50); 

} 

 

int main (){ 

setup(); 

while(1){    

    loop(); 

} 

return (0); 

} 

 

You can see the stepper motor rotates when the program is running, you will see the serial output 

effect. Diagram as follow: 



 

     

  When the stepper motor run in single-step operation as required, it means our motor driver library files 

are correct. Now we can make it rotate special angle like steering. The stepper motor is set to 8 beats 

mode in the stepper library, motor needs 400 steps to rotate a circle of 360 degrees. so we can conclude 

that the ratio between the number of steps and angle. In order to reduce the trouble of each rotation of 

different angles need to change the program parameters, compiler, We design manual input interface, 

user can enter the corresponding command to change the angle of the steeper motor and speed. 

1. speed   2. angle  3. start  4. stop  5. quit 

  If you don't know how to use these commands at frist ,you can directly enter the “help”, it will provide 

you some methods and examples of each command. 

  You can download the complete program from here. 

 The steps about compiling,running the program can see above. 



 

 

Step4: Raspberry Pi control Arduino——TinkerKit Shield 

TinkerKit Shield is a tool used to build interactive products in a simplified way and in a short amount of 

time. It works with the Arduino board, (if you don’t have an idea of what an Arduino is, spend a minute to 

read this) with the difference that you don’t have to physically build circuits with low level components like 

resistors and breadboards; Thanks to the modular system of the blocks, all you need to do is plug them 

using snapping cables. 



   Before we start, take a look at the getting started page; if you already did, let’s start! 

4.1 GPIO 

    GPIO peripherals vary quite widely. In some cases, they are very simple, a group of pins that can be 

switched as a group to either input or output.  

pinMode()      //set the GPIO input/output mode 

digitalWrite()    // set the GPIO Pin as High level or low level. 

Here is an example code for led controlling: 

  #include”arduPi.h” 

 

  int lenPin = 11; //D0 

  void setup() { 

    pinMode(ledPin, OUTPUT); 

    digitalWrite(ledPin, LOW); 

  } 

  void loop() { 

    digitalWrite(ledPin, LOW); 

    delay(100); // delay for 100 ms 

    digitalWrite(ledPin, HIGH); 

    delay(100); // delay for 100 ms 

  } 

  int main()  

  { 

    setup(); 

    while(1) { 

      loop(); 

    } 

    return 0; 

  } 

You can see the LED was blink after running this program. 

 

4.2 UART 

Accessing the UART with arduPi library is as simple as doing it with Arduino. 

You need to include arduPi.h in your code and create an instance of SerialPi class naming it Serial. 

Naming the instance as Serial allows you to use the arduino syntax. (All this is allready done if you 

use the provided template to create your programs). 

The functions available are: 

 Serial.available() 

 Serial.begin() 

 Serial.end() 

 Serial.flush() 

 Serial.peek() 

 Serial.print() 

 Serial.println() 

 Serial.read() 

http://tinkerkit.com/bp/getting-started


 Serial.readBytes() 

 Serial.readBytesUntil() 

 Serial.find() 

 Serial.findUntil() 

 Serial.parseInt() 

 Serial.parseFloat() 

 Serial.setTimeout() 

 Serial.write() 

All this functions have the same functionality as the arduino ones. You can find more information at: 

http://arduino.cc/en/Reference/serial 

An example of code that acess the UART can be found in the Raspberry Pi XBee tutorial 

 

4.4 I2C 

  Raspberry Pi has a hardware I2C interface, and the Raspbian system also supports I2C, but can not 

be used default, we must configure the I2C. If you don’t know how to configure , please read here.  

Here we show another example using the LCD1602 with I2C interface. 

LCD1602_I2C uses a PCA8574(datasheet) controller to allow a user to digitally control a LCD1602 

over a simple i2C interface. In the example we will show the messages "CooCox" and "I2C LCD for 

Raspberry Pi" with a delay of 3 seconds in between. More information about the LCD and the commands 

we can send to it can be found in the datasheet. 

Connect the (GND) pin of the lcd with the GND pin of the shield. 

Connect the (VCC) pin of the lcd with the 5V pin of the shield. 

Connect the SDA pin of the lcd with the SDA pin of the shield. 

Connect the SCL pin of the lcd with the SCL pin of the shield. 

 

   Don’t run the program in a hurry at this time,we first confirm whether the Raspberry Pi detect the 

I2C device, run the command in the terminal $i2cdetect -y 1 (first edition 256M need to run 

$i2cdetect -y 0). If there is the following information on the Raspberry Pi, it means that has not yet 

recognized the I2C devices, we need to wait for a while.  

 

  And then run again until the following screen appears, and it means that the I2C devices 

successfully detected, and the I2C device address is 0x20 (this address should be consistent with 

the following program). 

http://arduino.cc/en/Reference/serial
http://www.cooking-hacks.com/index.php/documentation/tutorials/raspberry-pi-xbee
http://www.skpang.co.uk/blog/archives/575
http://thingm.com/fileadmin/thingm/downloads/BlinkM_datasheet.pdf


 

Now you can run the I2C test program. 

 

Here is the code: LCD1602_I2C.tar.bz2 

lcd.cpp: 

#include <arduPi.h> 

#include <LiquidCrystal_I2C.h> 

 

LiquidCrystal_I2C lcd(0x20,16,2);  // set the LCD address to 0x27 for a 16 chars and 2 line display 

 

void setup() 

{ 

  lcd.init();                      // initialize the lcd  

  delay(5000); 

  lcd.backlight(); 

 

  lcd.print(5,0,"CooCox"); 

  delay(2000); 

  lcd.clear(); 

  lcd.showStr(5,0,"I2C LCD for"); 

  lcd.showStr(2, 1, "Raspberry Pi"); 

} 

void loop() { 

} 

 

Int main() { 

setup(); 

while(1) { 

        loop(); 

} 

} 



 

 

 
 

 

 


