The BB200x INTERFACES


BB200x interfaces

Extension board

and

D200 board

Figure 1 : Extension board, copper side
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Figure 2 : Extension board, components side
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Figure 3 : Extension board : components layout
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Printed circuit: 

Figure 1: The printed circuit on copper side. This drawing should be printed on a mylar or slide to etch a pcb if you do it by yourself (ink side on copper).

Figure 2 : The printed circuit on components side. (allows to visualize straps).

Page 4 : components layout.

Page 5 : the global PCB view, to be printed using color printer in order to check for all layers. This view is a great help in wiring the board.

Hereafter is the partlist for the extension and wire temperature control  board:

Integrated circuits

- 1    40106

- 1    4060

- 1    4N35

Transistors

- 2    2N2222

- 1    BUZ11 ou IRF 540

Resistors

- 2    10k

- 1    22k

- 2    4.7k 

- 2     1k

- 1     470 

- 1     270

Capacitors

- 3     2200 (f  60volts

- 3     0.1 (f

- 2     27 pf

 Others

- 2     diodes BAT45 (or any other schottky diode)

- 1     diode led

- 1     quartz 2.048 Mhz (mandatory, 4.096 Mhz value not possible)

- 1     IC supports (1 x 6 pins, 1 x 14 pins, 1x 16 pins)

- 1     potentiometer 100K  10turns
- 1     transformer 2x15 volts 150VA (preferably a toroïdal one)

- 1     rectifier bridge [Square]  >  10A

- 1     5volts positive regulator, T03 with a radiator if you are going to use it for other boards. You can also install a TO220 model (with a 1.5 A limit). 

- 2     invertor switches, dual circuits

- 1     epoxy or bakelite board, 160x100mm, single side

- 1     some patience

- 1     bottle of brain tonic

- 12   extra strong beers

Some explanations (to be read before starting…) :

The board includes in fact 2 parts which may be splitted, and stacked with spacers if desired.

One support the timer and wire temperature control functions, including a supply which can also power the motors and the electronic of another board (D200). The other half is devoted to the wire supply.

When studying this board, I first intend to build it to be compatible with the D200 motor control boards. [Now, it may also be used with the BB2001-4 motor control board].

The D200 interface uses 6 identical boards, stacked and assembled through spacers.

The whole circuit dimensions SHALL be 100x160 mm. You should check it after printing and adjust the size as required. Of course, you should better use the best print quality for mylar film (or slides). Trials with a HP laser printer and an EPSON Stylus 600 printer have shown than the later gives best results (contrast) on slides when etching yourself PCBs.

If you intend to have your PCB being made from the drawing (some hobby electronics shops offer this service, else you can refer to the address list elsewhere in the documentation), you’d better give them a laser print (best back over white paper) to start with.

Mounting the components :

Solder first the straps, not forgetting the one located under the 4060 IC. As a general rule, it is easier to solder first the lowest components.

It is also better (and wiser, especially for later debugging and maintenance) to use good quality supports for integrated circuits.

You can get all connections out on connectors or (as I have done) solder directly wires over the tracks (take care of shorts between wires).

Usually, you install the components starting with the lowest ones, so the board remains stable when you flip it over in order to solder.

Actually, the only real difficulty is to avoid any error in the wiring of switches, potentiometer and others. In order to simplify the PCB, the signals are allocated at random on the connector, so you would better refer to both the schematic and the PCB layout while building the board.

Another point : DO NOT join both returns (grounds) of electronic and wire supplies. The optocoupler 4N35 is used to avoid that and insure that no perturbation will go back to the controlling PC. This point can be checked with an ohmeter (with no power applied to the board).

You will power the heating control with the second board through 1.5 mm2 (minimum) section wires. Transformer wiring should be done with  2.5 mm2 section wires.

For the timer, you also have to connect both signal AND ground (reference, the nearest wire) to the parallel port.

I have been obliged to install a 2N2222 transistor buffer on the timer output because when connected to the PC the 4060 signal is not detected by the program, although the signal seemed OK when disconnected (That’s also why I have installed an inverter on the complete board).

Testing :

First a visual check, before installing the integrated circuits. Check the supply voltage, then install the 4060 chip and check the timer signal with a scope, or directly with the CNC program (after connecting the board on the PC parallel port).

Next step, insert the 40160 chip and if you have a scope control the signal at point 8 of the switch and at the 2N2222 collector.

Set the heat control potentiometer at ¼ of the whole range. 

If you don’t have access to a scope it is time to consider buying one (**only a joke**). In this case, just let the potentiometer and half range in order to avoid during test burning your wire.

Install the 4N35 optocoupler and check with the scope at 2N2222 collector and at the gate of the BUZ11 Mosfet. If all seems OK (or without scope) connect the cutting wire supply but not the wire yet. Check with the scope at the wire connection point. Now you can connect the cutting wire and measure the applied voltage. Check that the BUZ11 Mosfet does not warm up too much and verify that the wire heating increase/decrease when turning the potentiometer knob [if the adjustment direction is wrong, invert potentiometer end points connections].

If you have reached this point without trouble, nothing melted, no smoke, etc.. NOW and ONLY NOW you can empty your beer stock.

The connections to the board are (in this order) :

Timer ground (to connect to the parallel port ground)

The timer output (to parallel port pin 10)

The cutting wire (one side)

Minus side of the cutting wire supply

Positive side of the cutting wire supply and the second side of the cutting wire

Fil de chauffe

Pin 7 of switch 1

8 of switch 1

4 of switch 2

10 of  switch 1

Ground of the low power part 

Sampling signal (to connect to parallel port pin 11)

3 of switch 2

PC Wire heating control (to connect to // port pin 16)

Not connected

Cursor of wire heating control potentiometer

1 of switch 2 

One side of the wire heating control potentiometer 

The other side of the wire heating control potentiometer

The second board :

Wire heating supply minus output

AC output of wire heating transformer (30V)

Wire heating supply plus output 

AC output of wire heating transformer (30V)

Also connect :

5 of switch 2 to // port pin 12

6 of switch 2 to the electronic ground

11 of switch 1 to the wire heating LED indicator

The other side of the LED to ground

Parallel port connection (on board side)

1 empty 

from 2 to 9 8 bits for motor control 

10 2000 hz timer signal

11 sampling signal

12 manual/program controlled wire heating selection signal

13 empty

14 empty 

15 empty

16 PC wire heating control 

17 ON/OFF motors control

18 to 25 ground

Carte D200
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