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Amplifiers

Both DC and AC axis drive amplifiers are Pulse Width Modulation (PWM) type. 
PWM is a method to output high current efficiently. 

For the DC drives this is achieved by turning the power transistor on to full
voltage output and then turning them off for no voltage output. The width of the
pulse will determine the output average current that drives the motor. The
process is done very fast to eliminate audible noise but the speed creates more
electrical noise. When the amount of time the pulse is turned on is increased
the average current is increased. If the time that the pulse is turned on is
decreased the average current is decreased. The width of each pulse is the
same so that a DC output is obtained. The output current is filtered to remove
the electrical noise. Then the signal is outputted to the motor, through choke
coils on some chassis. A DC tachometer is used to monitor the motor velocity.
The tach outputs a DC voltage to represent a speed in RPMs that is 7 VDC per
1000 RPM. A resolver is used to feedback the position. The resolver has two
input signals generated by the Clock Board, they are called SIN and COS and
are 10 VAC peak to peak (about 3.54 VAC on a meter). The resolver uses these
two to generate a third signal. Resolver signal is 5 VAC peak to peak (about
1.77 VAC on a meter). Each Axis Controller board receives the resolver signal
at J2 bullet connector. This voltage can be checked at this point. The voltage
must very close or there may be a problem with it. The controller compares the
SIN and resolver signals to determine the position.

For the AC drives, this is achieved by turning the power transistors on to full
voltage output and then turning them off for no voltage output. The width of the
pulse will determine the output average current that drives the motor.

By varying the pulse slightly from pulse to pulse and using both positive and
negative voltage an AC signal can be obtained. The process is done on three
lines, each 120 degrees out of phase with each other. The axis motors are
three phase motors. The frequency of the three phase input signal determines
the RPM of the motor, the current determines the torque and the phasing
determines the direction of rotation. An incremental encoder provides position
information from the motor. It operates with light source through a focus lens
through rotating glass disk with precision etched lines through a light mask to
two photoelectric cells offset 90 degrees from each other. This creates 5 volt
square waves A,/A,B,/B. A and /A are 180 degrees out of phase as well as B
and /B are 180 degrees out of phase. A and B are 90 degrees out of phase, by
counting the pulses the position can be determined and the direction is
determined by is A or B the first signal. This information is sent to the controller
board. The 3 phase input from the hall effect (U,V,W) returns the rotor position
feedback for the amplifier to compensate the magnetic fields to optimize the
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motor operation. The motor has a temperature sensor to detect over
temperature in the motor, and information is returned in the hall effect cable.
The amplifier sends a Absolute Current signal to J3 on the controller board.
This signal is 1 volt for every 4 amperes output by the amplifier. The amplifier
provides test points, they are: Signal – is a 1:2 output of the differential signal =
& - input, Tach – a scaling output of 4 volts per 1000 RPM created by the amp
from the encoder information, ABS – the current output to all 3 phases. Scaling
is 1 volt per 4 amperes.

Both amps have a output of 10 VDC used for the fault signal in the E-stop
circuit. They all also have inputs from the controller commanding speed and
direction.

DC Axis Drive 
Systems

Note: Set the master feedrate clock before beginning this procedure. The Position
Loop Gain and Master Feedrate Clock are interrelated.

DC Amplifier
Adjustment

1) Enter the following program:

a. X-4. Y-4. Z-4. G1 F150. M49,M91.
b. X4.Y4.Z4. 
c. M99P1

2) Press Auto, to start the program running.

3) At the amplifier to be adjusted, use a small screwdriver and turn the SIG2
potentiometer until the monitor’s display of the appropriate axis reads the
following error: 595 - inch ballscrew / 302 - metric ballscrew.

4) Press the SLIDE HOLD button on the keypad and adjust the balance of the
amplifier to read between 0 - 1.

5) Press the START button on the keypad and the program will start again.
Verify that the following error is still 595 or 302.

6) Press the SLIDE HOLD key to stop the machine. Press the MANUAL key and
then type SETCS and HO, to send the machine home. Adjustment of the
amplifier is complete. Repeat the procedure for all axes.


