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BILL OF DE MATERIALS 
 

·  R1 -  10k 1/4 w.  
·  R2 - 330 ohm. 1/4 w.  
·  C1 - capacitor to  470nf/100v (plaqueta)  
·  C3 -  capacitor to 100nf/100v (plaqueta)  
·  C4, C5 - capacitors to 22p (disco)  
·  C6, C7, C8, C9 - capacitors to 10uf/25v (electrolíticos)  
·  Q1 – Crystal quarz to 12 MHz 
·  LED1 - diode led 3mm  
·  IC1 - Microcontroller PIC18F4550  
·  IC2 - Conversor RS232-TTL MAX232CPE 
·  IC3 - Regulator LM7805 
·  D1 - Diode 1N4007 
·  USB - connector usb type b from c.i.  
·  SERIE – Female connector DB9 from c.i.  
·  X2 – two pins from ci type clema  
·  28 - contacts to 3 pins (servos connectors)  
·  1 - contacts to 2 pins (power supply up +7’5v) 
·  socket  to 40 pins  
·  Printed circuit board 

 
 

 
INSTRUCTIONS FROM ASSEMBLY  

 
The assembly of the components is very simple and for a correct assembly of kit of pieces we recommended to have:  
 

• Tool of cut for electronics 
• Tool of end for the manipulation of the pins 
• Solder paste in relation 60/40  
• Soldering iron of pencil of 30W 

 
To place the socle of the integrated circuit of 40 pins (if it wishes it) or in their defect the integrated circuit.  
 
To weld the rest of passive components, resistance, condensers, terminals of contact so and as is in the list of components and 
the inferior 
image.

 
 
MICROCONTROLLER DETAILS 
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UP VIEW FROM LOCATION COMPONENTS 
 

 
 

 
 
CONNECTIONS 
 
The feeding of the microcontroller this separated one of the feeding of the servo ones. For the servo ones a terminal of type strip 
exists in which we will provide the tension adapted according to the model of servo which we use in our project. He is advisable 
to use servo similars to avoid consumptions and unexpected alterations of movement. 
 
The part of logic of the controller is fed on two forms: When this connected to port USB of the PC and by means of the stabilized 
circuit of feeding. This circuit of feeding allows that it is fed with a tension superior or equal to 7'5v until a maximum on 30v. 
 
The circuit of feeding also stabilized this provided with a diode in the entrance, of this form this prote'ge' of possible investments 
of polarity. 
 
The stabilized circuit of feeding was used when we use the controller to be commanded by port RS232, since when the 
microcontroller is connected by the USB to the PC it feeds thanks to the provision on energy that provides the own USB to him 
and of this form it is not necessary to have connected the feeding towards the stabilized circuit of feeding. 
 
anyone of the forms in the circuit LED1 was illuminated indicating us that already it has current provision, in the case of being 
connected by USB to the PC for the first time, the device will have to be detected by Windows. Hope that the system recognizes 
the new device of hardware. 
 

Have precaution  at the time of connecting the feeding to the servo ones, a polarity investment can damage them 
irreversibly. 

 
Attention  in the position of the connections of the servo ones, observes that the pin of signal this identified clearly. 
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THREADS AND CONNECTIONS DIAGRAM  
 
In down image we can view the positioned one of the connectors of the servo ones, the feedings and both ports of 
communications. 
 

 
 
 
 
LIST 

 
�  Red threads -> Positive supply’s 
�  Black threads -> negative supply’s 
�  White threads -> servo signal 

 
�  Blue arrows -> Comunications 

 
 
 
NOTE: Be careful with the positions of the wiring, specially the feedings and the connectors of the servo ones. 
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PROPERTIES HID (USB) 
 
The controller has the following parameters of identification HID: 
 

�  HID= 1562  
�  VID= 2312  

 
PROPERTIES RS232 (Serial port) 
 
The speed of communication series of the controller is formed by software by means of an establishment commando. The 
supported speeds are: 
 

�  9600 bauds 
�  19200 bauds 
�  38400 bauds 
�  57600 bauds 
�  115200 bauds 

 
The format data Rx and TX are 8 bits, parity none and one bit to stop (8N1).  
  

 
 
COMMANDS FORMAT 
 
The format of the communication this defined by the reading of the first byte of the plot, this first byte decides the parameter that 
is going away to interpret and establishes the length of all the plot of data. 
 
The commands are two types: normal from 3 bytes and extended up to 29 bytes. 
 
Example to simple command: 
 
 Byte1 - Byte2 - Byte3 
 
The Byte1 command decides, the second corresponds to the servo number and the third a the position of servo. 
 
WRITE COMMANDS (Tx) 
 
 1- Command “S”: Set positión from one servo (3 bytes) 
 
  Byte1 = S 
  Byte2 = Nº servo 
  Byte3 = Servo position 
 
 2- Command “I”: Set position initial from one servo (3 bytes) 
 
  Byte1 = I 
  Byte2 = Nº servo 
  Byte3 = Servo position 
 
 3- Command “T”: Set position to 28 servos and one extended command  (29 bytes) 
 
  Byte1 = T 
  Byte2 = position servo nº 1 
  Byte3 = position servo nº 2 
  Byte4 = position servo nº 3 
  ... 
  Byte29 = posiyion servo nº 28 
 

4 -Change Speed from serial port  
 

Byte1 = A 
Byte2 = Velocity 
 
Velocity is set  to new parameter, this values is possible: 
  

�  Velocity  0 =  9.600 bauds 
�  Velocity 1 = 19.200 bauds 
�  Velocity 2 = 38.400 bauds 
�  Velocity 3 = 57.600 bauds 
�  Velocity 4 = 115.200 bauds 

 
 The controller send to PC one byte to response with command ASCII 13 
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READ COMMANDS (Rx) 
 
 1- Read position to one servo (2 bytes) 
 
  Byte1 = P 
  Byte2 = Nº servo 

  
 

The controller send to PC two bytes to response, first byte is te solicited  position and two byte is command ASCII 13 
 

 
 
 
 

 
 
 
With the controller are provided two examples of programming in BASIC (Visual Visual BASIC 6 and/or 2005). In order to begin 
to work and to form the communications we can open either examples. 
 
In the single controller series is formed the properties of speed of the port, for it has a menu in PROPERTIES RS232. Within this 
form it found two menus of options: I number of port series, by which one communicated with the hardware and Speed of 
connection RS232. 
 
In order to come with the starting it follows the steps following: 
 
START SOFTWARE & CONFIGURATION 
 

1- Connect the feeding of servo in the strip tip. 
2- Connect one servo in the channel 1 
3- Connect the controller to the PC with the USB  

 
Passed moments, the controller it will be sending the modulated pulses to the servo one what caused that the axis of the servo 
one moves to the center of its route. 
 

4- Start the example code library 
5- Select option USB (if not is it selected) that found underneath the image of the hardware 
6- Verify that the servo one moves when moves fader nº 1 
 

The operation or connection errors have been detailed so that if appears some of them in screen will have to come as it is 
indicated. 
 
When he has the controller working in way USB is possible to indicate the properties of the port series to him acceding to the 
form PROPERTIES RS232. When it changes speed RS232 was sent to the controller so that it will be established in that new 
value. 
 
The value of speed RS232 by defect is of 9600 bauds and can be changed in the following values: 
 

�  9600 bauds (default) 
�  19200 bauds 
�  38400 bauds 
�  57600 bauds 
�  115200 bauds 

 
It is possible that the software of its PC this forming at a speed RS232 different from which there is formed in the controller, in 
that case the controller showed to repeated errors of connection series and it will not be able to connect in way RS232. 
 
In order to solve this it conéctese directly to the controller by USB and comes to establish the value since we have indicated to 
him previously. 
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