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ABSTRACT

The modern development of new electronic devices requires rapid manufacturing of their prototypes. Printed
circuit boards (PCB) used for this purpose are expensive and, as a rule, time consuming. PCB milling machines are
also expensive. Here we propose a wire board manufacturing method that could be used in any laboratory for
rapid prototyping of electronic devices. This method allows us to create wire boards for surface mounting
technology, with space between pins down to 0.5 mm. This method demands no special equipment and makes it
possible to manufacture a wire board in a few hours.

RESUMEN

El desarrollo moderno de nuevos dispositivos electronicos requiere la fabricacion rapida de sus prototipos. Los
tableros de circuito impresos (TCl) usados para este proposito son costosos y, en general, demandan mucho
tiempo. Las maquinas que muelen los TCl son también costosas. Aqui proponemos un método de fabricacion del
tablero de alambre, que se podria realizar en cualquier laboratorio para agilizar la fabricacion de los prototipos de
dispositivos electronicos. El método permite hacer los tableros de alambre para la tecnologia del montaje
superficial con el paso entre los contactos abajo a 0.5 milimetros. Este método no demanda ningun equipo
especial y permite fabricar un tablero del alambre en unas horas

KEYWORDS: wire board prototyping, electronic devices, rapid manufacturing, magnet wire connections,
neurocomputers.

1. INTRODUCTION

There are two basic approaches to manufacturing prototypes of electronic devices. One approach is to order the
printed circuit board in specialized companies - the so-called outside prototyping. The other approach is to
manufacture the PCB in the same laboratory (in-house prototyping). Outside prototyping usually demands a minimum
quantity of 10-20 boards and 1-2 week lead-time to receive the initial prototype
(http://www.Ipkfcadcam.com/RapidPCB/index.htm). In-house prototyping allows us to obtain the initial prototype in
one day. It results in a significant reduction of time spent on project development, which is very important in modern
competition.

Traditional methods of in-house prototyping demand rather expensive special equipment, such as milling machine
tools, laser-based devices, special printers, and so on.
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In this paper, we propose a method of in-house prototyping which could be performed in any laboratory without the
need for expensive special equipment.

2. WIRE BOARD CREATION BASED ON MAGNET WIRE CONNECTIONS
To make a prototype wire board it is necessary to execute the following procedure.

Step 1 -Place the prototype component on the polymer board and mark the positions of the component pins. For this
purpose, it is sometimes possible to print the positions of the components and the pins on paper with a normal
printer. Afterwards, the paper must be glued to the board.

Step 2 - drill two holes for each pin (Fig. 1).
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Figure 1. Step 2: drilling the polymer board.

Step 3 - in accordance with the connection layout, connect the pins with a magnet wire (Fig. 2).
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Figure 2. Step 3:- connection of the pins positions with magnet wire
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The magnet wire is located in each pin position in the manner shown in Fig. 3.
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Figure. 3. Pin position on the polymer board.

The magnet wire passes through a hole from the back to the front of the polymer board and returns through the
neighboring hole from front to back.

Step 4 - cover the front side with the adhesive. The adhesive must penetrate the holes and dry.

Step 5 - using the cutter to eliminate the insulation from the wires on the front side (Fig. 4).

A N—
Figure. 4. Step 3: Elimination of the wire insulation.

Step 6 - install the electronic components to the front side of the board and solder them (Fig. 5).
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Figure. 5. Step 6: Superficial assembly of integral schemes.

3. EXPERIMENTAL RESULTS
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We made and tested some prototypes of wire boards using the method described. The spacebetween pins was 2.5

mm. We made one of the prototypes with a space of 1.25 mm (Fig. 6a, b). Good results were obtained with all the
prototypes.

The most time-consuming step in this process is step 3. In accordance with our experience, the operator can connect
100-150 pins per hour. Manufacturing the prototype shown in Fig. 6 requires about 3 hours.

Figure. 6. System of parallel control containing shift registers and binary counters:
a) front side, b)back side.

The proposed method was tested on some prototypes of electronic devices. We developed various neurocomputers
(electronic devices for neural network simulation) in the early 1990s. The prototypes of these neurocomputers [11, [2]

were made following the proposed methods. No failures were detected in the wire board during the neurocomputers
examination. One of these neurocomputers is shown in Fig. 7.
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Figure.7. The neurocomputer “NIC”
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The same method was used in the Micromechanics and Mechatronics Laboratory to make prototypes of control
systems for micro machine tools. For example, two prototypes of wire boards for these control systems are shown in
Fig. 8 a, band Fig. 9 a, b.

a b
Figure.8. The amplifiers for micro machine tool control system. a) front side, b)back side.

Figure. 9 a,b. The amplifiers for micro motor control system
a) front side, b) back side.

We hope that using a microscope and thin magnet wire it will be possible to make prototypes of multi chip modules
[31.

4. CONCLUSIONS
The method of wire board manufacturing is proposed. This method could be used for rapid prototyping in any

laboratory, with no need for special equipment. The method makes it possible to produce a wire board prototype in a
few hours.
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