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Foreword  
The following document discusses assembly instructions for the ProtoPro 20 development system. The 

instructions will enable the user to assemble the PCB. 

Revision Information  
The following table details important information pertaining to the document. For the latest or current 

version of this material, go to the following site. 

Document Title ProtoPro 20 ς Assembly Guide  

Date last revised October, 2007 

Revision Detail 1.1 

Author Information Resources Dept 
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Introduction  
The ProtoPro 20 System is a prototyping platform supporting a number of device families from 

Microchip. The board offers support primarily for the 20 PIN device types from Microchip but can also 

be used to host 8, 14 pin devices. The board's design is flexible and extensible allowing the hobbyist or 

developer to leverage value for their investment in the product. 

 

Preparation  
In preparation to assembling the ProtoPro 20, the following items are required. 

1. Soldering iron 
2. Side cutters 
3. Solder flux (optional) 
4. Components ς See picking list 

 

  



 

 

Se
ct

io
n

: 
Sy

st
em

 F
ea

tu
re

s 

5 

 

PROTOPRO 20 Assembly Guide 

Copyright © 2007 Duetronix, South Africa 

 

System Features 
The ProtoPro 20 is a development platform offering the following support features.  
 
Support for various pin out configurations 8, 14 and 20 pin devices 

General Features 

¶ Board Dimensions 10cm x 8cm 

¶ 2 Layer PCB 

¶ Solder Mask 

¶ Includes prototyping area (x = total pin area) 

¶ 4 Mounting holes 

¶ Earth plane 

¶ All pins of the microcontroller lead out to the prototyping area. 

¶ Power and ground rails run the length of the prototyping area 
 

Standard Features  

¶ On board PSU 

¶ Power indicator LED 

¶ PCB connector, reverse polarity protection 

¶ Reset circuit 
 

User I/O Features  

¶ 3 x PCB push Buttons 

¶ 3 x LEDs 

¶ 1 x PCB mount pot 

¶ 1 x RS232 Interface 

¶ 1 x Generic 8 PIN foot print for complementary device e.g. 555 timer 
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Supported Devices  
Once your PCB assembly is complete, the required PIC should be selected. The ProtoPro 20 is designed 

principally to support a 20 PIN device. Owing to similar pin placement between 8, 14 and 20 pin devices 

8 and 14 pin devices can be inserted into the same 20 pin socket. The pin labeling for the 8 and 14 pin 

devices will however be incorrect. 

8 PIN Devices  

PIC12C508(A), 12C509(A), 12C671, 12C672, 12CE518, 12CE519, 12CE673, 12CE674, 12F508, 12F509, 
12F510, 12F629, 12F635, 12F675, 12F683 

 

14 PIN Devices  

16C505, 16F505, 16F506, 16F616, 16F630, 16F636, 16F676, 16F684, 16F688, 16HV616 

 

20 PIN Devices  

16F631, 16F677, 16F685, 16F 687, 16F689, 16F 690, 16F785 
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Schematic Description  
 
Note: Only the more important features of the system are discussed in detail in this section. 
 
The ProtoPro 20 System is composed of a number of separate functional systems that when combined 
produce a system that enables a developer / hobbyist to leverage the advantages extended in the device 
families it supports. 
 

Power Supply Unit  
The on board supply unit includes reverse polarity protection. This protects the power supply from 
reverse operation and the PIC from a power supply reversal. The power supply unit is based on a 7805 
(T0220 package). This is a standard voltage regulator providing a maximum supply current of 500mA at 
5V.  
 
When a sufficient input DC voltage is applied to the circuit the LED will illuminate indicating that the 

circuit has powered up.7-8 volts DC is sufficient to power the circuit. 

 

 

 

Power Supply Usage 

The 5 Volt supply is carried to various portions of the circuit 
 

¶ ICs 

¶ Support circuitry 

¶ Prototyping area / footprints 
 

Generic 8 PIN Foot Print  
ICX enables the developer / hobbyist to include an 8 PIN device of their choice. This footprint is 
especially useful for freeing up space in the proto area. JP4 Supplies 5V to the proximity of the footprint, 
this then leaves it up to the user to select the required device e.g. op amp, 555 timer, etc. Two rows of 
pins on either side of the footprint allow for the inclusion of supporting components. 
 

  

Do not apply an excessively high voltage to the board. A high voltage will cause the regulator to 

generate excessive heat. Where current consumption may be high, install a suitable heat sink to 

assist in heat dissipation. 
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Communications Interface  
The ProtoPro 20 system includes a serial interface based on a MAXIM 232 device. The device interfaces 
to both the outside world and the microcontroller. A footprint for a DB9 connector is available enabling 
a standard serial cable to be connected to the system. Onboard, tracked connections enable the device 
to connect to the MAX232 enabling communication using the RS232 protocol. 

Cable Diagram  

The diagram illustrates the connections required to build an RS232 cable for connection to a PC 
comport. 
 
Note: The arrow directions indicate the transfer of data between the DB9 (RF) and the MAX232 / 
Processor on the PCB. 

 

Jumper Settings 

To communicate with a PC comport, short out the jumpers at PINS (1:2; 3:4). To loop the handshake 
short out pins (9:10). A normal jumper can be used; jumpers used for IDE HDD drives are ideal. 

 

Programmin g Interface  
The system includes a Microchip standard ICSP interface located at the top of the board. Technical 

details about this interface can be found on Microchip web site at www.microchip.com  

The interface is compatible with any programmer that supports an ICSP interface. 

Note: Removing J1during a programming cycle will protect your programmer from any possible 

excessive loading while programming a device in circuit. 

System Reset 
An onboard reset switch is provided to affect a system reset when required. 

http://www.microchip.com/
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Microcontroller and Prototyping Area  
The ProtoPro 20 was designed with 20 PIN devices in mind. The board can support 8 and 14 PIN devices. 

The device must always be inserted into the top of the PIC IC footprint as shown below 

 

I/O  

All I/O pins are tracked to the proto area and labeled for easy identification for 20 PIN devices. The 

labeling for 8 and 14 pin devices may not correspond. Please refer to the relevant datasheet for the 

device chosen to populate the board.  

Note: Device datasheets may be obtained from www.microchip.com.  

Oscillator Options  

 
The developer may choose from a number of oscillator options 
 

¶ RC 

¶ Crystal 

¶ Internal oscillator 
 
XTAL, C11 and C12 form the most used configuration. A recommended XTAL is 4 MHZ. Certain devices in 
the supported devices range do have an internal oscillator, in which case no external components for 
the oscillator would be required. If you select the internal oscillator, there is no need to populate the 
external oscillator components. 
 
Selection of components to configure the oscillator components is well documented in Microchip 
applications and datasheets. The components listed in this datasheet for the oscillator circuit are a 
recommendation only. 

http://www.microchip.com/
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Assembly Instructions  

ProtoPro  20 - PCB Layout 
Shown below is the artwork for the ProtoPro 20. All components are labeled and can be referenced 
according to the picking list.  
 

 

 

Order of Assembly  
The components are best installed from those with the lowest profile to those with the highest.  
 

1. Diodes & Resistors, Potentiometer 
2. IC Holders, push buttons 
3. Capacitors, voltage regulator, etc 
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Components List  
The components list is as below. For mechanical specifications and images of the items listed below, see 

the Appendix section. 

Resistors 

R1, R3, R4, R5 унл Ҡ 

R2 See www.microchip.com and Oscillator Options 

R6, R7, R8,R10 млY Ҡ  

POT млY Ҡ 

R9 Optional component; Application Dependant  

Capacitors 

C1 470uf 16V 

C2 47uf 16V 

C3 ς C8, C10, C14  100nF 

C9 47uF 16V 

C11, C12 22pF 

C13 Optional component; Application Dependant  

Diode 

D1 1N4004 

D2 1N4148 

Crystal 

Xtal See:  Oscillator Options  

ICs 

IC1 7805 (T0220) 

IC2 MAX232 

ICX 555 / 24Lxx / 25xx ς Any compatible 8 pin device 

PIC See:  
Supported Devices 

LEDS 

PLED, LED (1-3) 3mm LED (Color optional) 

Mechanical 

S1-3, RST PCB Push Button 

J1, J2, J3 2.54 MM jumper (Same used in IDE HDD Drive) 

Connector PCB Mount DB9 

DC Jack PCB Mount 2.54 MM DC Jack 

 

 

 

 

 

http://www.microchip.com/
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Notes 
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Contact Details  
 

Email info@duetronix.co.za 

 
Note: The above mail address may be used for MSN contact as well. For your contact details to be 
added, mail ahead requesting this. Include Add MSN Details in the subject line. 
 

 

Website www.duetronix.co.za 

 
 

 


