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“How To” with LEPMIS Switch Access Products
This document provides information on how to set up LEPMIS Switch Access Products with various advanced switch options and methods of implementing fully proportional analogue joysticks or switch input to the analogue joysticks or a combination of both
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The LEPMIS PS3-SAP is a small black plastic enclosure some 18cm wide,  12.7cm deep and 4cm high which houses the electronics. It runs off the 5v supply from the SONY Playstation 3, but all of the user accessible sockets and connections are electrically isolated from the SONY electronics, this increases the reliability of the device and helps protect both the SONY and LEPMIS electronics from accidental damage. There are seventeen 3.5mm stereo jack sockets replicating the functions of the SONY PS3 handset switches, and two 9 way “D” type chassis mount female pin plugs providing access to analogue joystick functions. The electrical signals from these user accessible sockets are all buffered to prevent “ghosting” (the unwanted activation of a switch line because of electrical interference from other switch lines), and to allow long switch cable lengths without loss of function for that switch line. The socket for the USB cable from the Playstation console is on the right hand side of the enclosure. To help setting up the game, the PS button is replicated on the top of the box, and the Start and Select buttons can be found on the back of the box next to their switch sockets. On the underside of the unit is a small hole for the RESET function. 


[image: image2.jpg]


On the front face of the box are the sockets for Up, Down, Left, Right, Box, Circle, Cross, and Triangle.
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On the left and right hand side of the box are the Analogue Joystick ports, these do not use the same pin configuration as standard 9 way “D” type game joysticks, refer to the technical information later on for pin and connection specifications. Also on the left of the box are the sockets for the switch functions L3, R3, and L2.








On the back of the unit are the sockets for L1, R1, Start, Select and PS.





 On the right hand side of the unit is the socket for R2 and the USB connection.








LEPMIS recommends the use of STEREO 3.5mm jack plugs on the user’s switches. MONO jack plugs are perfectly acceptable and will almost certainly be what you find attached to your commercially available switches. Stereo jack plugs however, when wired up as detailed later, will preserve the electrical separation of the outer metal ring of the sockets from the electronic circuits inside. This is only a reliability feature and helps to protect the electronic circuits from the effects of ESD, (Electro-Static Discharge), which is the “shock” you sometimes get when walking across a carpet and then touching a metal or conductive surface.


To help with the explanations later on, here are the electrical connections of a 3.5mm jack plug.


1
If you are making up your own switches:


Connect your switch between the “TIP” and “RING” terminals of a Stereo connector.

and connect a screen if there is one, to the Body.

or
Connect your switch between the “TIP” and “BODY” terminals of a Mono connector.


Useful Tip No 1:
All of the 3.5mm sockets have a 0v common connection to the “RING” terminal of the socket.  So if you are making up a multi switch loom, you only really need one common connection on one of the plugs. That can save a bit of time when wiring up.


(NOTE: 
in the sockets, 0v will be connected to the RING and the +Ve feed, ( about 5v ) will be connected to the TIP. The action of the switch is to bring the TIP down to 0v. +Ve feed output impedance 2k7 ohms.)
2
Using one switch to activate more than one switch input line.


If you want to press more than one switch at the same time. If you use a simple 3.5mm slitter jack, e.g. http://www.maplin.co.uk/Module.aspx?ModuleNo=1214  then you plug one adapter into one of the switch functions. Plug a jack to jack lead from the adapter into the other switch function and plug the switch you want to use into the adapter. That way one switch works two sockets. You can expand this idea upwards to more switch functions if you want to. 











3  Using the analogue port functions

The analogue ports have been specifically designed to give the user maximum flexibility. The ports are electrically protected, you should not be able to damage them, BUT:

Do not connect any voltage greater than 5v to any input pin of the analogue ports!

Analogue Port Specification
(Nominally 10kΩ, middle position = no movement)
Up-Down track

1
Up
(green)
2
Down
(red)
6
Wiper
(black)

Left-Right track


3
Left
(yellow)
4
Right
(blue)
8
Wiper
(white)
5
+5v
400mA max

9
0v

Output impedance, pins 1,2,3,4 - 270 ohms. Input impedance, pins 6,8 -  1k ohms

Port pins are protected from short circuit and ESD.
4  A simple switched analogue joystick can be implemented as follows.

Connect four switches as indicated in the picture below. This will need some soldering and basic electronics skills.  You will also need a 9 way “D” type male pin connector and backshell, ( The backshell is a plastic or metal box that the D type connector fits into to protect the soldered connections).

Notice that two of the switches are connected together in the middle and this point goes to one of the wiper pins, for example pin 6 for the Up/Down wiper.  The other ends of this pair go to the Up reference point and the Down reference point respectively. 

The other pair of switches is connected in the same way but for the Left and right functions.




5  Use a potentiometer to set and hold an analogue joystick in a particular position.


Refer to the analogue port specification in 3 above.


There are a wide variety of potentiometers, or variable resistors. Here are some examples, (not all to the same scale):





They all generally have one thing in common, they have a start, and end, and a wiper that travels from one end to the other.


This is the general symbol for a potentiometer.


To make a throttle control that will stay at a position you select, ( say it is the Up/Down function of one of the joysticks), connect one end to the Up reference point, the other end to the Down reference point, and the wiper to the middle sliding connection. Hey presto, a throttle that stays where you put it.


If you look online in the RS or Farnell or Maplin catalogues, you will see an enormous range of options.


http://uk.rs-online.com/web/ 


http://uk.farnell.com/jsp/home/homepage.jsp 


http://www.maplin.co.uk/ 

6 Using switches with a potentiometer to produce “actions” at a set “speed” as if you were holding a joystick at partial deflection.


Expanding on from the ideas above. If you wanted to be able to press a switch that would make a character walk forward, (as opposed to running forward), you could connect a number of potentiometers to the analogue port, set the wipers to the value that produces the required speed of action, and connect your switches to the wipers. Pressing the appropriate switch would then generate the action required at the speed you have set.


An alternative is to set up a “divider chain”, this is a series of resistors, that act just like the pots above, but they are all fixed values and are not adjustable. There are hundreds of values available and they are really cheap. You will need some very basic electronics skills for these solutions though, or know someone who has the skills you need. LEPMIS would be happy to quote for any custom solution you may need.


































By choosing different values of resistance, you can change the ratio of the voltages that you apply to the wiper input.  If you are struggling with this, imagine the range of values from the top reference pin to the bottom reference pin is represented by the value 1, (one).  Half way between the two points is 0.5, or ½, ( half ) - and represents “no movement” in terms of your character or the action. As you go up in voltage to 0.6 or o.7 your character start to go forwards. If you come down to 0.4 or 0.3, your character starts to go backwards.  These principals apply to going left and right as well. Just refer to the pictures number 3 to tell you which pins do what.  You may need to experiment with the actual resistor values, those above are just to demonstrate the idea.
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Using a resistor chain to create “set points” for actions
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Using multiple pots to create “set points” for actions
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