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1. Outline

It is the converter which changes into the TOWNS mouse of FM TOWNS series / FM TOWNSII series the PS/2 mouse currently widely used by the IBM PC/AT compatible machine. The optical PS/2 mouse of subject can also be used now. Moreover, a TOWNS pad emulation is also due to be supported for TOWNS mouse compatibility.

Since microcontroller PIC16F84-10/P (a following and PIC microcontroller and abbreviation) of Microchip Technology is used for conversion, although a PIC writer etc. is needed besides electronic products, please manufacture the one where a TOWNS mouse is more out of condition by all means.

In addition, with this manufacture report, although, and since the mouse currently used in MSX series or PC-8801 series is compatible for FM TOWNS series / FM TOWNSII series, I think that MSX series and PC-8801 series can also be used.

2. Manufacture Method
(1) Manufacture of a circuit
Refer to enclosed PS2M2TMC.BMP for the circuit diagram of PS/2 MOUSE to TOWNS MOUSE Converter. A part list is shown below by reference. In addition, since the color code was shown in resistance and the notation of a number was shown in the capacitor, please make it reference.
Part list:

	IC
	PIC16F84-10/P
	(Note 1)
	x 1

	Diode
	MA723
	(Note 2)
	x 4

	Ceramic resonator
	10 [MHz ]
	(Note 3)
	x 1

	Resistor
	4.7 [k ohm] (Carbon Film; 1/8 [W]; ±5 [%]; [Yellow Purple Red Gold])
	(Note 4)
	x 2

	
	100 [k ohm] (Carbon Film; 1/8 [W]; ±5 [%]; 
[Brown Black Yellow Gold])
	(Note 5)
	x 1

	Capacitor
	0.1 [uF] (lamination ceramic; 50v; 104)
	(Note 6)
	x 1

	
	10 [uF] (electrolytic; 16 [V])
	
	x 1

	Connector
	IC socket (DIP 18 pin)
	(Note 7)
	x 1

	
	D-sub 9 pin (female)
	(Note 8)
	x 1

	
	Mini DIN 6 pin (female)
	(Note 9)
	x 1

	
	header pin
	(Note 7)
	x 1

	
	jumper pin
	(Note 7)
	x 1

	Universal substrate,
wiring,

Case
	
	(Note 7)
	


(Note 1) Although the replacement to PIC16F83-10/P, PIC16F84A-20/P, PIC16C84-10/P, etc. is possible, please make it the PIC microcontroller which can operate by 10 [MHz]. However, PIC16C84-10/P needs to keep in mind that the values of Configuration Word differ.

(Note 2) A general-purpose SBD (Schottky Barrier Diode) can be substituted.

(Note 3) others -- since the time of timeout processing will be out of order if it is made frequency of operation, please be sure to use 10 [MHz] Moreover, when substituting the case where it is not elegance with built-in capacity load, and a crystal oscillation, two ceramic condensers about 47 [pF] are required (please follow the data sheet of the parts to be used).

(Note 4) 1 [k ohm] - 4.7 [k ohm] can be substituted. Moreover, if it is not necessary to make small, 1/4 [W] can be substituted.

(Note 5) It is resistance required for ICSP (In-Circuit Serial Programming) correspondence. 10 [k ohm] - 100 [k ohm] can be substituted. Moreover, if it is not necessary to make small, 1/4 [W] can be substituted.

(Note 6) If it is not necessary to make small, an ordinary ceramic condenser can be substituted.

(Note 7) Use it if needed.

(Note 8) Since it cannot insert in the PAD&MOUSE port of FM TOWNS, cautions are required of D-sub 9 pin.

(Note 9) Refer or the CONNECT.JPG for pin arrangement of Mini DIN 6 pin (female).
(2) Writing of a program
The program written in a PIC microcontroller is PS2M2TMC.HEX (Version 1.11) of an Intel HEX Format (INHX8M) file format (Note 1).

Please set up as follows in PIC Writer (in PIC16F84-10/P, Configuration Word should be set to 3FF2h).
· Oscillator Selection bits : HS oscillator
· Watchdog Timer Enable bit : WDT disabled
· Power-up Timer Enable bit : Power-up timer is enabled
· Program Memory Code Protection bit : Code protection off
· Data Memory Code Protection bit : Code protection off

· Identification number : 0111h (Use it if needed.)
(Note 1) The state which is not connected at all and a jumper setup should write the program of a PIC microcontroller in a connector in the open state.

Since it corresponds to ICSP, even if an enclosed circuit diagram is in the state where the PIC microcontroller was built into the circuit, it can perform rewriting of a program with an ICSP correspondence PIC writer, and it can respond also to future upgrade easily.

3. Usage
A PS/2 mouse is connected to a PS/2 mouse connector, and a PAD&MOUSE connector is connected to the PAD&MOUSE port of FM TOWNS.
(1) When using as a TOWNS mouse (TOWNS mouse emulation)
· When the power supply of FM TOWNS is not on

FM TOWNS is turned on in the state where the left button of a PS/2 mouse is not pushed.
· When the power supply of FM TOWNS is already on
A PAD&MOUSE connector is connected in the state where the left button of a PS/2 mouse is not pushed.
(2) When using as a TOWNS pad (TOWNS pad emulation) (This version is un-corresponding!!)
· When the power supply of FM TOWNS is not on
FM TOWNS is turned on where the left button of a PS/2 mouse is pushed.
· When the power supply of FM TOWNS is already on
A PAD&MOUSE connector is connected where the left button of a PS/2 mouse is pushed.
(3) Jumper setup
The resolution (Division ratio) of a mouse can be made into a half by jumper setup. Thereby, the PS/2 mouse of resolution 400 [counts/inch] can be used as a TOWNS mouse equivalent to resolution 200 [counts/inch].
· When a jumper setup is open
The resolution of a mouse is not changed.
· When a jumper setup is short
The resolution of a mouse is made into a half.
It is recognized, even if it changes in the state where the power supply is on, since a jumper setup is always supervised. In addition, this function is effective only to a TOWNS mouse emulation.
Since it corresponds to Hot Swap, even if it is in the state where the power supply of FM TOWNS is on, extraction and insertion of a PAD&MOUSE connector is possible. Therefore, change of an emulation is possible by it not being necessary to turn off FM TOWNS, whenever it changes a TOWNS mouse emulation and a TOWNS pad emulation, and a PAD&MOUSE connector extracting at once, and carrying out the above-mentioned operation. However, since initial setting of a PS/2 mouse has been carried out only when a power supply is supplied, where a PS/2 mouse is connected, please put to a PAD&MOUSE port. Although neither a PS/2 mouse, nor FM TOWNS and this converter carry out failure, they do not move normally.

4. Present Restriction Matter
(1) TOWNS mouse emulation
· If old TownsOS is used in the high-speed mode of a model with the high-speed mode, a mouse cursor will fly.
· A central button is disregarded when using the PS/2 mouse of three buttons.
· The scroll function of a PS/2 mouse in which the scroll wheel was attached is disregarded.
(2) TOWNS pad emulation

· A central button is disregarded when using the PS/2 mouse of 3 buttons.
5. Future Schedule
(1) Correspond to PIC16F627 or PIC16F628.
(2) Correspond to a TOWNS pad emulation.

6. Note
This data was not guaranteed. The author does not take the responsibility of any accidents.
7. Copyright / Re-Distribution / Reproduction
Although Anikun which is the author holds the copyright of this data, re-distribution and reproduction may be restricted when the contents are not changed gratuitously, and you may have them made into freedom (however, in carrying for a magazine, notify by the E-mail in advance).
8. Use
Sale of the PIC microcontroller which wrote in the program of the product and enclosure using this data is taken as prohibition in principle (however, the author removes). Please consult about those who consider sale by the E-mail in advance.

9. Support
The newest version of this data can come to hand from the following websites.

Anikun’s Homepage (Japanese only) : http://homepage1.nifty.com/anikun/
If there are comment over this data, a request, a question, etc. again, please send to the following e-mail addresses.

Anikun : PEC05400@nifty.com
10. Development History
2000/07/29
Development start.

2000/08/04 Version 1.00 (secret)

It corresponds only to a TOWNS mouse emulation.

2000/08/04 Version 1.10

The function which makes the resolution of a mouse a TOWNS mouse emulation at a half is added.

2000/08/09 Version 1.10a

A part of circuit diagram is changed (2 resistances are added).

2000/11/10 Version 1.11

The scroll function of a PS/2 mouse in which the scroll wheel was attached is cancelled.
The reproducibility of the function which makes the resolution of the mouse of a TOWNS mouse emulation a half is improved.

2000/12/02 Version 1.11a

A part of circuit diagram is changed (2 diodes are added).

2000/12/09 Version 1.11b

A part of circuit diagram is changed (2 resistances are changed).

2000/12/16 Version 1.11c

A part of circuit diagram is changed (2 resistances are changed).

2003/05/25 Version 1.11d
An English translation document is drawn up.
