BB2000 INTERFACES


BB2000 interfaces

          BB2001Z-0

( electronic control boards for hobbyist hot wire foam cutting machines and milling machines)

Interface BB 2001Z (copper side)

To be printed on Mylar or slide

When etching, let ink side be in contact with the circuit
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Components side

(allows to check the straps when using single side PCB)
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INTERFACE 2000 CNC

You are going to start building an electronic control board initially designed for driving a foam cutter (for model wings). Welcome !

This design is not difficult, but relatively complex and you should be aware that you need a minimal knowledge in electronic (or help from somebody) in order to succeed. 

Hereafter a few remarks and hints :

The interface uses two printed circuits : one for the supplies (rectifier and filtering) and the electronic control board itself. Both boards may be stacked and joined with spacers.

Print the PCB films :

Print the films with your preferred printer, using the highest resolution and contrast. There are  drawings for both sides of the boards, to print on film, plus a drawing for component placement (print on paper or film). Note that you can use single side or double side PCB, both cases are possible. For double side PCB you should solder through-wires (or use metallised holes !) in the square pads. For single side PCB you have to install straps on component side, joining square pads (refer to component side drawing).

Insulation and etching

Insolate the circuits, taking care of installing the inked side of the film in contact with the PCB. UV insolation, generally around 3 minutes.

Develop with the appropriate developer or with some WC debonder diluted in water (a few product and lot of water, the colour should be a very light purple).

Wash, etch, wash again with lot of water, dry the board and  drill 0.8 mm holes for components (boring task !), plus 1mm holes for connectors pins.

Components installation

Install the components (lowest first is usually easier). The integrated circuits will be installed on supports in order to ease the maintenance. Important, the support for 5804 chips have to be tightly positioned on the PCB and all four in the same plane. This allows to install a heat sink over the all 4 ICs and have a good thermal contact between the heat sink and the circuit cases. The heat sink is a simple aluminium U shaped part, mounted with thermal compound and fixed with two 3mm screws (screw holes are planned on the PCB).

Just a word about motors :

Motors should be bipolar type steppers. Such motors have 4 windings, which are arranged in groups of two. To identify the motor pinout, you just need an ohmmeter : If you got a continuity between 3 wires, they correspond to a first set of two  windings (group 1). The highest resistance between any two wires of a group identify the extremities, so the remaining wire is the middle point.

Wiring on the board is in the order extremity 1, middle point 1, extremity 1, then same thing for the second group (extremity 2, middle point 2, second extremity 2).

If you have to invert the rotation of a motor, you just have to reverse the extremities of one group or the other (but not both at the same time).

About motor resistors :

They are going to be calculated in relationship with your stepper motor and the available supply voltage. The resistor is used to reduce the voltage down to a value compatible with your motor characteristics. Calculation is as follows :

Suppose your motor works under 10V and have a nominal 0.5A (500mA) consumption.

You first calculate the required voltage drop, for instance 2V if your supply delivers 12V.

The resistor value is then 2/0.5 = 4 (.

In all cases, try to have a supply voltage as near as possible of the motor operating voltage. The resistors will be soldered 1 cm over the PCB in order to have an adequate convection (depending on the dissipated power, there temperature may rise significantly. Select them in the appropriate dissipation range : 2V x 0,5 A = 2 W)

The strap Cav1, drawn in yellow (use a removable strap as you can find in PCs) allows to operate the motors using half steps (no strap) or full steps (strap on). Note that when using half steps the resolution of the control is twice the basic resolution but the speed does not increase in the same ratio.

The straps :

Cav 1 : set = normal motor steps. Off = half steps. Default  ON

Cav 2 : set = motor free wheeling off (the motor is always powered, this strap should be set if there are not command switch and Cav3 is off)

You can replace the strap by a command switch which will disconnect or not the motors.

Cav 3 : When Off, disconnects the control of motor power up through software.

Cav 4 : On = 2000 Hz timer

Cav 5 : On = 4000 Hz timer

Cav 6 : On = 8000 Hz timer

(Of course, you will just install one of the three preceding straps)

Cav 7 : On = 25 Hz wire heating switching frequency

Cav 8 : Off = 40 Hz wire heating switching frequency

Wiring :

Wiring goes between the power supply board (which actually support only rectifier + filtering). Both PCB are the same size so you can stack them with 3mm spacers.

About the power supply, the rectifier bridges should be capable of a relatively high current, for both supplies (motor power and hot wire). Assume 5 amps for the motors current and 15 amps for wire heating. Wiring between supply and wire heating control should be short and big diameter (1.5 mm2 copper).

Then wire all the remaining parts, switches, LED indicator for heating, and so on. 

Last step is to wire the motors (refer to the preceding explanation for wiring identification).

It is better to keep some connectors in the motor wiring harness. This allows to reallocate X and Y motors and to reverse motor rotation direction easily.

Power Supplies :

The voltage labelling of the previous BB2xxx versions has been suppressed, because they were giving troubles to some of you folks. You have to know that for motor and board powering you need a voltage slightly higher than the nominal motor operation voltage, so just choose your transformer to have a nominal output voltage equal to the motor voltage. For wire heating, the transformer output should deliver between 24 V and 35 V. Grounding should be kept separate for both supplies (board+motors and wire heating).

The printed circuit board drawings SHALL HAVE A DIMENSION OF 160mm x 100mm.

If your printing is not a scale, just rework the original drawing (cuivre1.wmf) with word : import image, from file, (path) cuivre1.wmf and then adjust dimensions with the handles before trying another print.

Tests

First proceed with visual check. Then do it twice. Measure supply voltages before connection to the control board and check that everything is OK. Then connect the control board (without any IC) to the supplies. Power on and verify the 5V regulator output. If good, power off, insert all ICs but those of the motors (5084 not installed) and power on again. Regulator output should still exhibit 5V. Good ! The heating control LED should  blink. If you have an oscilloscope available, have a look at the timer and heating control signals. You can also connect the parallel port on a PC and use the CNC program to verify than the timer is detected (Menu configuration/timer tuning).

After that you can install the motor control circuits (5084). When powering up motors are blocked (well… torque is not so high). That’s normal : The current flowing through windings is the same during rotation or in steady state. Motors may warm up, but should not get to much hot. Verify also the temperature rise for the 5084 chips (warm is OK, but not too hot : with our low power motors like 55SI, power dissipator is not mandatory for the 5084 chips). Power resistors, on the opposite, may become very hot but if you have evaluated their dissipation you are aware of that.

The interface has been mounted and checked by people of the CNC net group. No problems, and it contains all the required hardware for the options of the latest (and future) versions of the CNC program.

About the D200 interface :

There is a control circuit for 4 wires stepper motors, but they can also work with 6 wires motors (just ignore the windings middle point). These chips can control faster motors, with more torque. They could be adequate for a milling machine (in this case you just need 2 of them). The D200 drawback is their pricing (between 50 to 100 euros each, depending on the procurement source). You need one chip per motor, but only one chip as it contains all the required control electronic (this simplifies greatly the building of electronic).

In order to build a machine with D200s you need 2 D200 sets (each set contains 2 D200 boards). For the complete foam cutter you also need the Extension with supply board (see explanation in the extension boards document). The whole thing uses 6 boards, stacked together with spacers.

For people interested in both milling and foam cutting,  the same electronic hardware could be used for both tasks (with a few modifications).

If you encounter any problem or need further explanation, feel free to contact BernBAUD@aol.com  or

laurent.maguin@free.fr
About different versions of BB2xxx boards :

The BB2001Z (Feb. 2001 issue) corrects all previously detected errors and implements the latest improvements.

Bill of materials
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Feuil1

		Quantité		Libellé		Valeur		Vendeur		Ref		Prix Unitaire		Total

		4		IC		UCN5804		GoTronic				60.00 F		240.00 F

		1		IC		40106		Conrad		0174 319-15		3.80 F		3.80 F

		1		IC		4060		Conrad		0173 304-15		5.50 F		5.50 F

		1		Optocoupler		4N35		Conrad		0184 179-15		4.20 F		4.20 F

		3		transistor		2n2222		Conrad		0162 147-15		3.10 F		9.30 F

		1		transistor		BUZ11		Conrad		0159 441-15		12.00 F		12.00 F

		1		transistor		BC517remplace BC318		Conrad		0154 695-15		2.70 F		2.70 F

		3		resistor		2.2k		Conrad				0.30 F		0.90 F

		1		resistor		47k		Conrad

		1		resistor		33k		Conrad				0.30 F		0.30 F

		1		resistor		22k		Conrad

		2		resistor		470		Conrad

		2		resistor		10k		Conrad				0.30 F		0.60 F

		1		resistor		22k		Conrad				0.30 F		0.30 F

		12		resistor		4.7k		Conrad				0.30 F		3.60 F

		1		resistor		1k		Conrad				0.30 F		0.30 F

		2		resistor		270		Conrad				0.30 F		0.60 F

		7		capacitor		100nf		Conrad		7325 170-15		1.20 F		8.40 F

		1		capacitor		330nf		Conrad		7325 196-15		2.50 F		2.50 F

		2		capacitor		33pf		Conrad		0457 183-15		6.50 F		13.00 F

		1		capacitor		220uf/25v		Conrad		0471 682 15		3.10 F		3.10 F

		2		diode		BAT45 ou BAT41		Conrad				3.00 F		6.00 F

		4		zener diode 1w		15v		Conrad		0180 912-15		1.30 F		5.20 F

		16		diode		BYV27/200		GoTronic				3.50 F		56.00 F

		1		diode		1N4007		Conrad		0162 272-15		0.50 F		0.50 F

		3		leds		red		Conrad		0184 560-15		1.30 F		3.90 F

		1		quartz		2.048mhz		Conrad		0182 184-15		18.50 F		18.50 F

		1		pot. 10 turns		100K		Conrad		0424 846-15		13.00 F		13.00 F

		1		sup DB25 mâle		DB25 mâle coudé		Conrad		0741 183-15		10.80 F		10.80 F

		1		5V regulator				Conrad		0179 345-15		10.80 F		10.80 F

		1		monopolar switch		2 positions on on		Conrad		7331 560-15		9.70 F		9.70 F

		1		bipolar switch		2 positions on on		Conrad		7331 564-15		11.00 F		11.00 F

		5		DIL 16		16 leads		Conrad		7333 652-15		3.30 F		16.50 F

		1		DiL 14		14 leads		Conrad		7333 651-15		3.30 F		3.30 F

		1		DiL 6		6 leads		Conrad		7333 649-15		2.00 F		2.00 F
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