Hardware components list for the MGine mod:

1. 1 x JST B5B-PH-K-S(LF)(SN) connector

Link:

http://www.newark.com/jst-japan-solderless-terminals/b5b-ph-k-s-lf-sn/connector-header-2mm-5-position/dp/37K9966?ost=JST+B5B-PH-K-S%28LF%29%28SN%29&selectedCategoryId=&categoryNameResp=All%2BCategories&iscrfnonsku=false

This is a 5 pins female connector, corresponding to the 5 pins plug counterpart connector that is already present in the Logitech DFS. As you can see in the ”JST_connector_detail.jpg” photo, there are 5 wires attached to the pins of the plug connector: two from the two potentiometers (each one corresponding to an axis - one 0x and one 0y), one from the reverse gear switch, one for the Ground (GND) and one for the +5V power supply.

The plug connector must be inserted into the listed female connector.

The 5 pins of the listed female connector are each one soldered to one of the wires of a 5 wires cable, at one end of the cable. This cable is then connected at the other end to the MGine USB adapter by means of a DIN 5 pins plug connector.

2. 1 x 5 wire cable

This is the cable that goes from the Logitech DFS to the MGine USB adapter. On one end of this cable the wires are soldered to the JST B5B-PH-K-S(LF)(SN) connector's pins, on the other end the wires of the cable are soldered to the pins of a 5 pin DIN plug connector.

I have used a USB cable, from which I have previously cut out the USB connectors, leaving the cable only. The USB cables are usually flexible and resilient, and they also have the 5 wires necessary for the MGine mod. The best length for the cable is your personal decision.

3. 1 x 5 pin DIN plug connector

Link:

http://www.newark.com/neutrik/nys-322g/connector-din-plug-5-position/dp/27B4483

or

http://www.newark.com/multicomp/sp119m-5p/connector-din-plug-5-position/dp/19P1946

You have to pay attention to the correct wiring scheme when soldering the wires from the 5 wires cable to this DIN plug. They have to correspond to the connection indications from the image ”DIN_female_connector_detail.jpg”. So, if one wire of the 5 wires cable was connected at the Logitech DFS end to the 0x axis, it has to be soldered on the pin from the DIN plug corresponding to the 0x axis pin in the corresponding female DIN connector. Long story short: make it so that what you get from the Logitech DFS wires go to the corresponding pins on the female DIN connector, as depicted in the ”DIN_female_connector_detail.jpg” image. 0x on Logitech DFS must go to 0x pin on the female DIN connector, 0y on Logitech DFS must go to 0y pin on the female DIN connector, the reverse switch to reverse switch, GND to GND, +5V to +5V.

ATTENTION!!! You have to prepare this 5 pin DIN plug connector for a special function offered by the MGine USB adapter - the adapter will autosense when the Logitech DFS is not connected to it and will stop working (meaning that it will reduce its processing activity to a minimum and it will send no data through the USB port to the PC). When you reconnect the Logitech DFS to the MGine USB adapter, the adapter will automatically start to function at its full capacity.

So, for the MGine USB adapter to even begin to start working, the 5 pin DIN plug you connect to it has to have a certain resistor soldered on one end to the GND pin on the DIN plug, and on the other end soldered to the metallic case of the DIN plug. The resistor should be a type R1 resistor, as in the pics. The value for the R1 resistors is 10 kOhm. Look at the ”DIN_plug_detail_A.jpg” and ”DIN_plug_detail_B.jpg” images to see how the resistor should be soldered on the 5 pin DIN plug.

I repeat: without this resistor soldered as I have previously explained, the MGine USB adapter will NOT work at all.

4. 1 x 5 pin female DIN connector, 2 x M3 screws, 2 x M3 nuts

Link:

http://www.newark.com/multicomp/spc21460/connector-din-jack-5-position/dp/11M0655

https://www.pololu.com/product/1076

https://www.pololu.com/product/1069

This 5 pin female DIN connector is a part of the MGine USB adapter and it is the receptacle for the  5 pin DIN plug connector described previously. Practically, you connect the Logitech DFS to the MGine USB adapter through this 5 pin female DIN connector.

To mount the 5 pin female DIN connector to the case of the MGine USB adapter you may use the 2 x M3 screws and tighten them with the 2 x M3 nuts. The length of the screws depends on the thicknes of the material the MGine USB adapter case is made of.

5. 1 x minibreadboard:

Link:

https://www.pololu.com/product/1490

This type of breadboard is fitted with an adhesive surface on its bottom, so that you may stick it firmly to the case of the MGine USB adapter. This is the breadboard on which you will connect all the wires and the components of the MGine USB adapter.

6. 1 x Pololu A-Star 32U4 Micro:

https://www.pololu.com/product/3101

This is the heart of the MGine USB adapter, the board that hosts the microcontroller chip, the Atmel ATmega32U4. This is the same chip used for the Arduino Leonardo board, with which the Pololu A-Star 32U4 Micro is compatible. You can, of course, use an Arduino Leonardo for this project, but I advise using the A-Star 32U4 Micro instead, for reasons of price and dimensions. The A-Star board is much cheaper and much smaller. You just have to pay attention to one thing - the total current draw on the A-Star 32U4 Micro must not exceed 100 mA. In its current state, the MGine project is perfectly within this limit, regarding the total current draw.

There is another thing you must know. The A-Star 32U4 comes with the pins not soldered to the board, you have to solder them yourself to the board. Keep that in mind, as you may not be experienced in soldering, a situation in which you may require the help of someone with more practice and experience in this domain.

7. 5 x R1, where R1 is a resistor of 10 kOhm

Link:

http://www.newark.com/multicomp/mcf-0-25w-10k/carbon-film-resistor-10kohm-250mw/dp/38K0328?MER=PPSO_N_P_EverywhereElse_None

If you want to build more projects such as this in the future, you may want to purchase a full resistor set, of the ones containing more types of resistors, including the values for R1 and R2, which are quite usual.

8. 2 x R2, where R2 is a resistor of 220 Ohm

Link:

http://www.newark.com/multicomp/mccfr0w4j0221a50/carbon-film-resistor-220-ohm-250mw/dp/58K5029?MER=PPSO_N_P_EverywhereElse_None

Attention! The R2 resistors are used in the MGine project exclusively in series with the LEDs. If the LEDs are red, it is better to use higher values for R2, such as 330 Ohm. If the LEDs are blue or yellow, use the 220 Ohm value for the R2 resistors.

9. 2 x LED.

Regarding to voltage, my recommendation is to use LEDs of 3 - 3.3 V (usually this is the case for the blue and yellow LEDs). You could buy a yellow LED and a blue LED, because these LEDs are used for visual feedback in the MGine USB adapter's interface and so it will be easier for you to differentiate between the various functions which are represented through LED light signals.

If you decide to use LEDs mounted on brick boards, you will not be needing any R2 resistors, since these are already included on the brick board.

10. 2 x push button:

These are the non-locking type buttons, buttons that do not remain in the pressed position, but are returning by themselves to the initial, non-pressed position. These type of buttons are in their ON state only while they are pressed, after which they are returning to their unpressed position and their usual state, the OFF state.

ALTERNATIVELY, you could use a simpler solution, one that combines the buttons and the LEDs. There are buttons which incorporate de LEDs, thus solving the problem of mounting the LEDs on the case of the MGine USB adapter. I'm recommending the yellow and green(/blue) ones, such as these:

http://www.aliexpress.com/store/product/Free-shipping-20pcs-Green-Red-Yellow-Button-switch-R16-503BD-no-lock-with-light-reset-button/715307_1700087024.html?spm=2114.10010108.1000023.84.I996k4

http://www.aliexpress.com/store/product/Free-shipping-20pcs-Yellow-Button-switch-R16-503BD-no-lock-with-light-reset-button-switch-round/715307_1748976392.html?spm=2114.12010108.1000023.85.Ma5bvF

This type of switch/LED combo button presents four connection pins. Each of two of these pins have a sign marked near them, one a ”+” and the other a ”-”. These two pins are used for the connection with the incorporated LED, and the signs indicate the anode and the cathode of the LED. The other two pins, the unmarked ones, are used for the connection with the switch.

When making connections, you must treat the incorporated LED and the switch as separated entities, without a electric/electronic connection between them, other than the MGine USB adapter circuit. Physically, the incorporated LED and the switch are just placed in the same case, the case of the button, but they do not have a ”native” connection between them, as such.

11. 1 x locking button.

In the case of the locking type button, the ON or the OFF positions, once achieved, are stable. You press the button in order to switch from OFF to ON, and the button remains pressed. Then you press the button in order to switch back from ON to OFF, and the button remains unpressed, in the OFF position.

For the MGine mod, it is not necessary for this locking button to incorporate a LED, because the MGine mod does not yet have a visual feedback function assigned to this button. But you may opt for a locking button that incorporates a LED and modify the MGine code to make use of this LED.

I have used this type of button:

http://www.aliexpress.com/store/product/Free-shipping-20pcs-of-Red-Self-locking-Push-Button-Switch-ON-OFF-R16-504A-cabinet-shaped/715307_1749243232.html?spm=2114.12010108.1000023.86.pfn5LX

This one should be good, too:

http://www.aliexpress.com/store/product/Red-Self-locking-Push-Button-Switch-ON-OFF-R16-503A/715307_1698319404.html?spm=2114.12010108.1000023.74.2yPc5o

In general, any locking button similar to this sort should do for the MGine project.

12. wires:

https://www.pololu.com/product/1702

This set of wires should be more than enough for the MGine project, with a significant provision for the eventual mistakes you may make while soldering and so on.

In general, these wires will be used as they are shipped by the seller, without any modification, to connect 2 different points on the breadboard. But, many of the connections in the MGine project are to be made between a point on the breadboard and a pin, a wire or a resistor. If this is the case, you will just have to cut the jack at one end of the cable, and solder that end to the pin, the wire or the resistor.

13. heat shrink tubing:

http://www.amazon.com/b?node=700782011

Use heat shrink tubes to isolate exposed metal part of wires and pins, especially in the soldered connections areas. Also, the heat shrink tubes are good for reinforcing connections between electronic components and pins or wires. For example, the legs of the resistors are a bit weak and prone to excessive bending and even breaking. So, after you solder the resistor to the pins and/or wires, just encase the whole assembly in a heat shrinking tube and shrink the tube around it. It will isolate and reinforce the resistor and its connection to other parts of the circuit.

You may see a good example of this type of assembly reinforced with heat shrink tubes at one of the pins of each switch. It is the pin that connects to the GND on the breadboard. This connection is made through a R1 resistor, which is soldered to the pin of the switch at one end, and to the wire that goes to the GND, at the other end. Such an assembly appears in the ”Button_assembly_detail.jpg” photo.
