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Electronic Ping-Pong on Stripboard

Introduction

This document is a guide to the build and design of an electronic ping-pong game using copper stripboard. The design uses the PIC16LF84A microcontroller as the controlling logic device.  

Component requirement

1x Copper stripboard 120mm (46 holes) x 105mm (40 holes)

1x PIC16LF84A holder

1x PIC16LF84A

2x AAA battery holders

2x AAA batteries

1x Single throw power switch

2x Push button switches

1x 100nF capacitor

1x 100pF capacitor

3x 10K resistors

11x 560R resistors

11x 3mm low current LED’s

Build

Supply

Solder the two battery holders at the top corners of the stripboard as shown in figure 1. As with all components and wires, ensure that the body of the component is located on the component side (non-copper) and that the legs feed through and are securely soldered on the solder side (copper). The positive terminals should both be on the left when viewed from the component side. The red wire connects the two batteries in series and the track needs to be broken just beneath the connection. The single pole switch connects the positives terminal of the battery to the adjacent track. If the switch is a three pin type you may wish to remove the right pin as it not required. The supply is decoupled by a single 100nF capacitor connected across the supply and ground using the blue wire.
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Figure 1-Supply.

PIC Microcontroller

The 16LF84A, once programmed, could be soldered directly to the stripboard, but it is recommended that you use a socket so that it can be removed if required. Ensure that you break the tracks between the pins as shown in figure 2. The PIC connects to the supply (Vdd) via pin 14 and ground via pin 5 (Vss), pin 1 is indicated by the square pad. Pin 4 (CLR) needs to be connected to the supply to take the PIC out of clear state so that it can run the program.
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Figure 2-PIC.

Clock

To operate the PIC requires a clock signal to time its functions. In this case it is provided by a simple RC circuit. A 10kohm resistor is connected to the supply and through a 100pF capacitor to ground. Pin 16 (OS1) of the PIC is connected in parallel with the capacitor using the yellow wire shown in figure 3.
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Figure 3-Clock.

Switches

One side of each switch is connected to the supply through a 10Kohm resistor. The left switch is then connected to pin 2 (RA3) and the right to pin 3 (RA4) of the PIC via the green wire. The other side of the switch is connected to ground. When open the port bit is set high but when the switch is closed the line is pulled to ground and the port bit goes low.
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Figure 4- Switches.

Score LED’s

The cathode leg of the LED’s, usually with the shorter of the two, are connected to ground via a 560ohm resistor. The anode of the left LED is connected to pin 18 (RA1) and the right LED to pin 17 (RA0). The port bit goes high the LED will light.
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Figure 5- Score LED’s.

Ball Flight LED’s

The cathode leg of each ball flight LED is connected directly to ground via the blue wires. The anode of each LED is then connected to pins 6-13 (RB0-RB7), left to right, through a 560ohm resistor via the yellow wires. The tracks need to be cut in seven places, as shown in figure 6, to prevent various ground and LED points from connecting to the incorrect PIC port pins. 
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Figure 6- Ball Flight LED’s

Out of Play LED

Finally the out of play LED cathode is connected to ground and the anode to pin 1 (RA2) through a 560ohm resistor and via the two yellow wires. There are two more places to break the tracks to prevent incorrect interconnection. Please note the break under the 560ohm resistor.
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Figure 7- Out of Play LED.




















































1
Jonathan Rudd


