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1. Overview

A Variable frequency drive or inverter workg nodifying the frequency of AC
motors. You can control many of these with anreatenalogue signal (0-10V DC).
If this board (B1-VSC-V1) outputs 5v the motor wilh at 50% of the full speed, if it
outputs 10v the motor will run at 100% of full sgedf there is no input signal the
analogue output will go to Ov and the motor wibst

2. Features

» A step input is converted in to a 0-10V analoguip i

» Opto-isolated step input signal.

* An input frequency from 0-25 KHz with a Minimumstate pulse width of 3uS
(5uS is recommended) will deliver an analogue 0-&0¥ut for controlling a
VFD (variable frequency drive).

* An on board Isolated supplyhis board can share a grounded power supply
even on VFD'’s (Variable Frequency Drives), DCMSQ (Motor speed
controllers) or inverters that have a 0-10V inpigral at mains potential (e.g.
non isolated input signal).

» A precision potentiometer for fine-tuning the outpoitage.

3. Safety notice

Be careful when wiring up any device that is 11G\geater. Always disconnect the device and wait
60 seconds or greater before touching the termirRlease don’t rely on this unit to stop the VFD,
Inverter drive etc. use other means of isolatirggdhve by the use of a relay/contactor on it's pow
supply or run signal.

4. Tips

| recommend that you first get the drive and metorking with a potentiometer before you connecs thi
board, you may need to tune your drive to suitntimeor being driven. It is much better to do thesdre
you install the B1-VSC unit to avoid confusion wheaiting up.
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5. Configuring Mach

Step 1.

Go into “Mach 3” ->” Config”->"Engine Configuration.. Ports & Pins”->"Spindle Setup”

In the Motor Control column
* Tick Use Spindle Motor Output
» Tick Step/Dir Motor
* Apply these changes
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Fig. 1. Spindle Setup screen shot.

Step 2.

Go into “Mach 3” ->” Config”->"Engine Configuration.. Ports & Pins”->"Motor Outputs”.
» Enable the spindle signal with the check box

* In the step box select the pin you want to usés (thil be the pin that supplies the step signal to
the B1-VSC).

e Set the step port (parallel port selection)
* Apply the changes
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Fig. 2. Motor Outputs screen shot.
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Step 3.

Go into “Mach 3” ->” Config”->" Motor Tuning and Sep”

* Select spindle.

e Enter 1000 in the steps per box (left hand side).

e Under Step pulse length set to 5. This numbeirectlly proportional to the final voltage you
will get from the analogue output. Note: Use thignber and fine-tune pot (VR1) to adjust the
voltage you want to get at max speed.

* Move the velocity slider to its maximum (to the top

* For acceleration, choose the acceleration thafgelcomfortable with.

* Save Axis Settings.
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Fig. 3. Motor tuning screen shot
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Step 4.
Spindle pulley setup

The final step is to tell Mach how fast the machsaa go-
so it knows what speed to associate with the stiégep.
You do this in the pulley configuration dialog.

e Gointo “Mach 3" ->” Config’->"Spindle pulleys”
e Enter the minimum and maximum speeds.
* Press OK. Fig. 3.1. Oscilloscope screen shot (input).

Pulley Selection £X
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C x D

Fia. 4. Spindle Pullevs screen shot
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6. Wiring/ connections

Attention
PCB (T B3)
:|: At least Smm Fig. 6. B1-VSC-V1 connections. Power connectors. The
supply to this board do
Metal earthedlgrounded surface B *?'Tm: nOtpll:‘)lged to be isolated

(
There must be a gap of 5 mm or more O wa aw e \
between the PCB and metal surface.

Insulated spacers must be used to
mount the PCB. The plastic mounts
supplied with this board will be fine.
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Analogue output
connections (these
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- ] connections replace a
/" 5 " Tt potentiometer). On some
Power on LEL i I = drives you may need to
BB ® ' connect the +VEDo not
" Ea = connect OV to any other
(TB1) — Ve B ! circuit or common ground
Step input signal. oy R ﬁ o 1] - )i\
Opto-isolated. ——_ | " " \| S (VR1)
0-25KHz. e m[] : Analogue output voltage.
Minimum on-state pulse Ok > | - Fine-tune potentiometer
width 3uS. Buffered LPT g

may be required for the step
input to this boart

7. Replacing a potentiometer with our 0-10V VSC.

Note: Please see page 5 section 8 (Calibration) before connecting to your VFD/Inverter drive.

This unit can be used to replace a potentiometenamy types of motor speed control circuits. Measu
the voltage between the reference voltage (P3)&MD (P1) on the potentiometer with a DVM (Digital
Volt Meter). If this reading is between 10V-12\ighwvill be fine.

Fig. 7. Potentiometer connections.

e e
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=

* Remove the potentiometer.

» Connect +VE from TB2 to Reference
Voltage (P3).

* Connect the OV from TB2 to GND (P1).

e Connect 0-10V from TB2 to the wiper (P2).

600

lugt 2 3
P1=GND
P2 = Wiper

P3 = Reference voltage

o]

GND . REF. VOLT

WIPER
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8. Calibration.

NEW  Foravideo please visittp://www.cncdoctor.co.uk/setup _videos 59.htmiN EWW

After configuring Mach these are the following stépat should be followed.

Step 1. Ensure that all external power source©&fe
Step 2. Connect a power supply (Max 12v DC) topitver inputs TB3.
Step 3. Connect the input signals to TB1. Thp stput needs a 25Khz signal to
produce a 0-10V analogue output voltage.
Step 4. Connect a DVM (Digital Volt Meter) betwede analogue output and Ov.
Step 5. Set Mach3 to use the fastest rpm rangeu(lay) for step 7 calibration of the VSC.
Step 6. Turn the external power supplies on.
Step 7. You need =< 1V @ 320 and 10V @ 3200.
Step 8. Ensure that all external power source®&fe and then connect the VSC to the VFD.

Note: Read your VDF’s/Inverter drive manual thoroughlydse connecting this board.

Step 9. Start the spindle by using the MDI line &ge S320 and press enter then type M3 and
press enter. Slowly ramp up the speed using tie tautton (Fig.7.). Adjust the
maximum speed with the VFD’s on board potentiometkyou can’t slow it down
enough on the VFD, then limit the VSC using theftane potentiometer (Fig.8.).

Step 10. When the maximum speed is set, reduce the Spindle S1
speed to e.g. 320 and use the Minimum speed STrue 0]
potentiometer on the VFD to set the desired = V% 100
minimum speed. S |

CSS +

Note: All potentiometers (on VSC & VFD) affect each eth Feed Inches/ Min

F  6.00

Fig. 7. Radio button.

Make sure when you reach the maximum speed in

your control software you get 10V DC out on TB2.

The voltage can vary depending on many thingsudiob the
electrical properties of your parallel port or keat board,
the length of step pulses that your control sofenardelivering
and the normal hi or low status of the step pin.

Fig. 8. Fine-Tune potentiometer.

Pot for fine-tuning the analogue
output voltage.

Make sure that the supply is disconnected from WidiF before connecting this unit. If you are
connecting this unit to a VDF that has been opdrdisconnect the supply and wait 60 seconds or
greater before touching the terminals.
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9.Ratings & dimensions

Maximum Supply (TB3) Max 12V DC

Operating current Max <70mA @ 12
DC
Polarity protection None

Step input specifications (TB1)

On-state voltage 5V
Minimum on-state current Aprox 10 mA
Maximum off state voltage Aprox 0.8 V
Minimum on-state pulse width 3uS

A buffered LPT may be required
for the step input to this board.
Signal type Active High

Fig. 8. B1-VSC-V1 Dimensions: -
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Thank you for purchasing this product.

Disclaimer:-
Caution cnc machines are very dangerous in the wrong ha@iN€ doctor is not liable for any accidents caubgdmproper use or incorrect connection of
our devices. It is up to the operator to mainthis’rher Health & Safety. We will not be resporesitoir damage to the parts of a cnc machine, robothsy
the incompetents of the user. Devices from CN@dace not to be used on anything for life suppofthe products described here are manufactured t
one or more U.K patents or patent pending CNC da@serves the right to manufacturer this produBefore placing an order, the user is cautioned to
verify that information herein is current and beig to be accurate and reliable.

Please look at our terms & conditions on our webéittp://www.cncdoctor.co.)lbefore you purchase this item.

All content Copyright © 2011. J. Wells cncdoctoruk




