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***** CAUTION *****
DRIVES WILL BE DAMAGED BY INCORRECT POWER CONNECTION

Disconnect transformer entirely from power supply.
Check resistance between transformer ground wire and each secondary leg.

If resistance is more than 1 or 2 ohms, then the transformer ground wire is not connected to a neutral
point within the secondary windings.

or
Disconnect transformer entirely from power supply.

Remove transformer cover and follow transformer ground wire to determine if it is merely a case
ground or if it actually goes to a neutral point within the secondary windings.

or
Check voltages between each secondary leg and ground.

If they are not equal, the secondary windings are “floating” with respect to ground.

THE GROUND WIRE GOING INTO THE MACHINE MUST BE CONNECTED
TO A NEUTRAL POINT WITHIN THE SECONDARY WINDINGS

AND TO EARTH GROUND.

The secondary windings must be grounded.
Voltages between each secondary leg and ground should be equal, half the voltage between secondary

legs.
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History

4-21-99 Original revision
7-12-99 Rev 2 Added LCD front panel drawings



(OHFWULFDO#0DQXDO
9.00%#6HULHV#$XWRPDWLF#63,1'/(

6(59,1*#<285#0(7$/#&877,1*#1(('6#)25#025(#7+$1#58#<($56

1

Machine Schematic
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Panel Layout
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Yaskawa  Varispeed 616G5 Spindle Drive Parameters
MB19-MB24, VK4 & 5, and VM15 &16 Auto Machines

Set parameter A1-01 to 4 (parameter access level = advanced) to give you access to all the parameters.

PARAMETER DESCRIPTION VALUE
B2-01 DC Injection Braking start frequency 10 Hz
B2-02 DC Injection Brake Current 100 %
B2-04 DC injection Brake at Stop .25 sec

C1-01* Acceleration Time  1 2.0 sec
C1-02* Deceleration Time  1 2.0 sec

D1-09 Jog Frequency Reference (Creep) 1.50 Hz

E1-04 Maximum Output Frequency 140 Hz
E1-09 Minimum Output Frequency 1 Hz
E2-01 Full Load Current (FLA) 26.6 Amps
E2-02 Rated Slip .8 Hz
E2-03 No Load Current 11.9 Amps
E2-05 Line-to-line Resistance .36 Ohms
E2-06 Inductance Leakage 15.5 %
E2-07 Saturation Coefficient  1 .38
E2-08 Saturation Coefficient  2 .58

H2-02 Terminal 25 Select 2 (up-to-speed)
H2-03 Terminal 26 Select 1 (zero speed) 5.25
H4-01 Terminal 21 Select 3 (load meter) 5.23

L1-01 Motor OL Protection 0 (disabled)
L3-04 Deceleration Stall Prevent 0 (disabled)
L8-05 Input Open Phase Detection 1 (enabled)

*  For single-phase operation, set both C1-01 and C1-02 to 6 seconds.

This listing contains the spindle drive parameters that have been changed by Milltronics Manufacturing.
All other parameters remain unchanged and are the factory default
settings by Yaskawa.
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Spindle Drive Parameter List
For Yaskawa 616G5

Parameter Function Default
A1-00 Language Selection 0
A1-01 Parameter Access Level 2
A1-02 Control Method Selection 2
A1-03 Initialize Parameters 0000
A1-04 Enter Password 0000

B1-01 Reference Selection 1
B1-02 Operation Method Selection 1
B1-03 Stopping Method Selection 0
B1-04 Reverse Operation Prohibit 0
B1-05 Zero Speed Operation 0
B1-06 Logic Input Scan Rate 1
B1-07 Local/Remote Run Selection 0

B2-01 DC Injection Braking Start Frequency 0.5
B2-02 DC Injection Braking Current 50
B2-03 DC Injection Braking Time at Start 0.00
B2-04 DC Injection Braking Time at Stop 0.00

B3-01 Speed Search Selection 0
B3-02 Speed Search Current 150
B3-03 Speed Search Deceleration Time 2.0

B4-01 Timer Function Timer ON-delay Time 0.0
B4-02 Timer Function Timer OFF-delay Time 0.0

B5-01 PID Control Mode Selection 0
B5-02 PID Proportional Gain 1.00
B5-03 PID Integral Time 1.0
B5-04 PID Integral Limit 100.0
B5-05 PID Differential Time 0.00
B5-06 PID Output Limit 100.0
B5-07 PID Offset Adjustment 0.0
B5-08 PID Primary Delay Time Constant 0.00

B6-01 Dwell Frequency at Start 0.0
B6-02 Dwell Time at Start 0.0
B6-03 Dwell Frequency at Stop 0.0
B6-04 Dwell Time at Stop 0.0

B7-01 Droop Control Gain 0.0
B7-02 Droop Control Delay Time 0.05

B8-01 Energy-Saving Gain 80
B8-02 Energy-Saving Frequency 0.0

B9-01 Zero-Servo Gain 5
B9-02 Zero-Servo Completion Width 10

C1-01 Acceleration Time 1 10.0
C1-02 Deceleration Time 1 10.0
C1-03 Acceleration Time 2 10.0
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Parameter Function Default
C1-04 Deceleration Time 2 10.0
C1-05 Acceleration Time 3 10.0
C1-06 Deceleration Time 3 10.0
C1-07 Acceleration Time 4 10.0
C1-08 Deceleration Time 4 10.0
C1-09 Fast Stop Deceleration Time 10.0
C1-10 Accel/Decel Time Setting Unit 1
C1-11 Accel/Decel Time Switching Frequency 0.0

C2-01 S-Curve Characteristic at Accel. Start 0.20
C2-02 S-Curve Characteristic at Accel. End 0.20
C2-03 S-Curve Characteristic at Decel. Start 0.20
C2-04 S-Curve Characteristic at Decel. End 0.20

C3-01 Slip Compensation Gain 1.0
C3-02 Slip Compensation Primary Delay Time 200
C3-03 Slip Compensation Limit 200
C3-04 Slip Comp. Selection During recognition 0

C4-01 Torque Compensation Gain 1.00
C4-02 Torque Compensation Time Constant 20

C5-01 ASR Proportional Gain 1 20.00
C5-02 ASR Integral time 1 0.500
C5-03 ASR Proportional Gain 2 20.00
C5-04 ASR Integral time 2 0.500
C5-05 Auto Speed Regulator, (ASR), Integral limit 5.0
C5-06 ASR Primary Delay Time 0.004
C5-07 ASR Switching Frequency 0.0

C6-01 Carrier Frequency Upper Limit 15.0
C6-02 Carrier Frequency Lower Limit 15.0
C6-03 Carrier Frequency Proportional Gain 0

C7-01 Hunting Prevention Selection 1
C7-02 Hunting Prevention Gain 1.00

C8-08 AFR Gain 1.00
C8-30 Carrier Frequency During Auto-tuning 0

D1-01 Frequency Reference 1 0.00
D1-02 Frequency Reference 2 0.00
D1-03 Frequency Reference 3 0.00
D1-04 Frequency Reference 4 0.00
D1-05 Frequency Reference 5 0.00
D1-06 Frequency Reference 6 0.00
D1-07 Frequency Reference 7 0.00
D1-08 Frequency Reference 8 0.00
D1-09 Jog Frequency Reference 6.00

D2-01 Frequency Reference Upper Limit 100.0
D2-02 Frequency Reference Lower Limit 0.0

D3-01 Critical Frequency Rejection 1 0.0
D3-02 Critical Frequency Rejection 2 0.0
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Parameter Function Default
D3-03 Critical Frequency Rejection 3 0.0
D3-04 Critical Frequency Rejection Width 1.0

D4-01 Frequency Reference Hold Function Selection 0
D4-02 +/- Speed Limits 10

D5-01 Torque Control Selection 0
D5-02 Torque Reference Delay Time 0
D5-03 Speed Limit Selection 1
D5-04 Speed Limit 0
D5-05 Speed Limit Bias 10
D5-06 Speed/Torque Control Switching Timer 0

E1-01 Input Voltage Setting 230
E1-02 Motor Selection 0
E1-03 V/f Pattern Selection F
E1-04 Maximum Output Frequency 60.0
E1-05 Maximum Voltage 230.0
E1-06 Base Frequency 60.0
E1-07 Mid. Output Frequency A 0.0
E1-08 Mid. Output Voltage A 0.0
E1-09 Minimum Output Frequency 0.5
E1-10 Minimum Output Voltage 0.0
E1-11 Mid. Output Frequency B 0.0
E1-12 Mid. Output Voltage B 0.0
E1-13 Base Voltage 0.0

E2-01 Motor Rated Current 19.60
E2-02 Motor Rated Slip 1.50
E2-03 Motor No-load Current 5.10
E2-04 Number of Motor Poles 4
E2-05 Motor Line-to-line Resistance 0.399
E2-06 Motor Leakage Inductance 18.2
E2-07 Motor Iron Core Saturation Coefficient 1 0.50
E2-08 Motor Iron Core Saturation Coefficient 2 0.75
E2-09 Motor Mechanical Loss 0.0

F1-01 Encoder (PG) Constant 1024
F1-02 Operation Selection at PG Open Circuit 1
F1-03 Operation Selection at Over speed 1
F1-04 Operation Selection at Speed Deviation 3
F1-05 PG Rotation 0
F1-06 PG Division Rate (PG Pulse Monitor) 1
F1-07 Integral Value During Accel/Decel Selection 0
F1-08 Over speed Detection Level 115
F1-09 Over speed Detection Delay Time 0.0
F1-10 Excessive Speed Deviation Detection Level 10

  
F1-11 Excess Speed Deviation Detection Delay Time 0.5
F1-12 Number of PG Gear Teeth 1 0
F1-13 Number of PG Gear Teeth 2 0
F1-14 PGo Detect Time 2.0

F2-01 AI-14 Bi-Polar or Uni-Polar Input Selection 0
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Parameter Function Default
F3-01 DI-16 Digital Input Option 0

F4-01 AO-08 / AO-12 Channel 1 Monitor Selection 2
F4-02 AO-08 / AO-12 Channel 1 Gain 1.00
F4-03 AO-08 / AO-12 Channel 2 Monitor Selection 3
F4-04 AO-08 / AO-12 Channel 2 Gain 0.50

F5-01 DO-02 Channel 1 Output Selection 0
F5-02 DO-02 Channel 2 Output Selection 1

F6-01 DO-08 Output Mode Selection 0
F7-01 PO-36F Frequency Multiple Selection 1

H1-01 Multi-Function Input Terminal 3 24
H1-02 Multi-Function Input Terminal 4 14
H1-03 Multi-Function Input Terminal 5 3
H1-04 Multi-Function Input Terminal 6 4
H1-05 Multi-Function Input Terminal 7 6
H1-06 Multi-Function Input Terminal 8 8

H2-01 Multi-Function Output Terminal 9 & 10 0
H2-02 Multi-Function Output Terminal 25-27 1
H2-03 Multi-Function Output Terminal 26-27 2

H3-01 Auto Speed Reference Signal Level Selection
Terminal 13 0

H3-02 Auto Speed Reference Signal Gain Terminal 13 100.0
H3-03 Auto Speed Reference Signal Bias Terminal 13 0.0
H3-04 Multi-Function Analog Input 1 Signal Level

Selection Terminal 16 0
H3-05 Multi-Function Analog Input 1 Selection Terminal 16 0
H3-06 Multi-Function Analog Input 1 Gain Terminal 16 100.0
H3-07 Multi-Function Analog Input 1 Bias Terminal 16 0.0
H3-08 Multi-Function Analog Input 2 Signal Level Selection

Terminal 14 2
H3-09 Multi-Function Analog Input 2 Selection Terminal 14 1F
H3-10 Multi-Function Analog Input 2 Gain Terminal 14 100.0
H3-11 Multi-Function Analog Input 2 Bias Terminal 14 0.0
H3-12 Analog Input Filter Time Constant 0.000

H4-01 Multi-Function Analog Monitor 1 Selection
Terminal 21 2

H4-02 Multi-Function Analog  Monitor 1 Gain Terminal 21 1.00
H4-03 Multi-Function Analog  Monitor 1 Bias Terminal 21 0.0
H4-04 Multi-Function Analog  Monitor 2 Selection

Terminal 23 3
H4-05 Multi-Function Analog  Monitor 2 Gain Terminal 23 0.50
H4-06 Multi-Function Analog  Monitor 2 Bias Terminal 23 0.0
H4-07 Multi-Function Analog  Monitor Signal Level

Selection Terminal 21 & 23 0

H5-01 Serial Comm. Station Address 1F
H5-02 Serial Comm. Baud Rate 3
H5-03 Serial Comm. Parity Rate 0
H5-04 Stopping Method After Serial Comm. Error 3
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Parameter Function Default
H5-05 Serial Comm. Error Detection 1
L1-01 Motor Overload Protection Selection 0
L1-02 Motor Overload Protection Time constant 1.0

L2-01 Momentary Power Loss Detection Selection 0
L2-02 Momentary Power Loss Ride-Thru Time 2.0
L2-03 Momentary Power Loss Min. Base Block Time 0.7
L2-04 Momentary Power Loss Recovery Ramp Time 0.3
L2-05 Under voltage Detection Level 190
L2-06 KEB Frequency 0.0

L3-01 Stall Prevention Selection During Accel 1
L3-02 Stall Prevention Level During Accel 150
L3-03 Stall Prevention Limit During Accel (CHP) 100
L3-04 Stall Prevention Selection During Decel 1
L3-05 Stall Prevention Selection During Running 1
L3-06 Stall Prevention Level During Running 160

L4-01 Speed Coincidence Frequency 0.0
L4-02 Speed Coincidence Width 2.0
L4-03 Speed Coincidence Frequency (+/-) 0.0
L4-04 Speed Coincidence Width (+/-) 2.0
L4-05 Frequency Reference Loss Detection 0

L5-01 Number of Auto Restart Attempts 0
L5-02 Auto Restart Operation Selection 0

L6-01 Torque Detection Selection 1 0
L6-02 Torque Detection Level 1 150
L6-03 Torque Detection Time 1 0.1
L6-04 Torque Detection Selection 2 0
L6-05 Torque Detection Level 2 150
L6-06 Torque Detection Time 2 0.1

L7-01 Forward Torque Limit 200
L7-02 Reverse Torque Limit 200
L7-03 Forward Regenerative Torque Limit 200
L7-04 Reverse Regenerative Torque Limit 200

L8-01 Internal Dynamic Braking Resistor Protection 0
L8-02 Overheat Protection Alarm Level 95
L8-03 Operation Selection After Overheat Pre-alarm 3
L8-05 Input Open-phase Protection Selection 0
L8-07 Output Open-phase Protection Selection

o1-01 Monitor Selection 6
o1-02 Monitor Selection After Power-up 1
o1-03 Digital Operator Display Selection 0
o1-04 Digital Operator Display Units 0
o1-05 Parameter Address Display Selection 0

o2-01 LOCAL/REMOTE Key Selection 1
o2-02 STOP Key Function During Remote Run 1
o2-03 User Parameter Default Value 0
o2-04 kVA Selection (Drive Model Number) 5
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Parameter Function Default
o2-05 Digital Operator “Motor Operated Pot” 0
o2-06 Operation Selection When Digital Operator is

Disconnected 1
o2-07 Elapsed Operating Hour Timer Set 0
o2-08 Elapsed Operating Hour Timer Selection 0
o2-09 Initial Mode Selection 1

U1-01 Frequency Reference
U1-02 Output Frequency
U1-03 Output Current
U1-04 Control Method
U1-05 Motor Speed
U1-06 Output Voltage
U1-07 DC Bus Voltage
U1-08 Output Power
U1-09 Torque Reference
U1-10 Input Terminal Status
U1-11 Output Terminal Status
U1-12 Operation Status
U1-13 Elapsed Operation Time
U1-14 Software Version (Flash I.D. No.)
U1-15 Control Circuit Terminal 13 Input Voltage
U1-16 Control Circuit Terminal 14 Input Voltage
U1-17 Control Circuit Terminal 16 Input Voltage
U1-18 Motor Secondary Current (Iq)
U1-19 Motor Exciting Current
U1-20 Output Frequency After Soft-start
U1-21 Automatic Speed Regulator Input
U1-22 Automatic Speed Regulator Output
U1-23 Speed Deviation Regulator Input
U1-24 PID Feedback Amount
U1-25 DI-16H Input Status
U1-26 Output Voltage Reference (Vq)
U1-27 Output Voltage Reference (Vd)
U1-28 Software Number (CPU I.D. No.)
U1-32 ACR (q-Axis) Output
U1-33 ACR (d-Axis) Output
U1-34 OPE Detected

U2-01 Current Fault
U2-02 Last Fault
U2-03 Frequency Reference
U2-04 Output Frequency
U2-05 Output Current
U2-06 Motor Speed
U2-07 Output Voltage
U2-08 DC Bus Voltage
U2-09 Output Kilowatts
U2-10 Torque Reference
U2-11 Input Terminal Status
U2-12 Output Terminal Status
U2-13 Inverter Status
U2-14 Elapsed Time

U3-01 Last Fault
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Parameter Function Default
U3-02 Fault Message 2
U3-03 Fault Message 3
U3-04 Fault Message 4
U3-05 Elapsed Time 1
U3-06 Elapsed Time 2
U3-07 Elapsed Time 3
U3-08 Elapsed Time 4
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Glentek Axis Drive Amplifiers

The GA370 used on Milltronics DC machines are a modular, high power, high bandwidth PWM servo
amplifier designed for use with DC permanent magnet servomotors.  The GA370 utilizes today’s latest
technology in power semiconductors for high efficiency, which in turn makes the amplifier extremely
reliable in today’s and tomorrow’s demanding applications.

Description of Features and Technical Information

SIGNAL INPUT:
The +/- 10 VDC analog signal is applied between J1 pins 2 and 9.  Pin 9 is the signal ground.

LOCK OUT (TOTAL INHIBIT AND FAULT MONITOR):
The X and Y amplifiers can be locked out by the CNC control (SLS systems only) via the UNLOCK
feature.  Pressing UNLOCK causes the axis plug pin13 to ground the drive input, J1 pin 8.  Pressing
RESET on the front panel re-enables the amplifier.

PROTECTION CIRCUITS:
The following protection circuits are integral to the GA370 amplifier to prevent damage to the amplifier
and your equipment.  When activated these protection circuits will totally inhibit the amplifier and turn on
the fault output.

OVER VOLTAGE INDICATOR (RED LED):
The indicator LED will turn ON and latch indicating the D.C. bus voltage has exceeded the maximum safe
voltage for the system.  This circuit protects the motor and amplifier from high D.C. bus voltages.

LOW SPEED ELECTRONIC CIRCUIT BREAKERS (RED LED):
The indicator LED will turn ON and latch indicating the Low Speed Electronic Circuit Breaker (LS/ECB)
has fired.  This circuit protects the motor, amplifier and mechanical system from damage due to excessive
mechanical bind or possibly driving into a hard mechanical stop.

Circuit operation is as follows:
When the motor current exceeds the value set at TP9, typically 1.5 VDC (scale factor 1 VOLT = 10
AMPS), U1B-14 switches positive and voltage on C46 begins integrating up.  If the current remains above
the set point, typically for 1.5 seconds, the LS/ECB latch will trigger.

HIGH SPEED ELECTRONIC CIRCUIT BREAKER (RED LED):
The indicator LED will turn ON and latch indicating the High Speed Electronic Circuit Breaker (HS/ECB)
has fired.  This circuit protects the amplifier from dead shorts across the amplifier output terminals.  The
HS/ECB is always factory set and should not be adjusted.  The typical factory setting is 45 Amps for 10
microseconds.

TEMP INDICATOR OPERATION (RED LED):
The Temp Indicator LED will Turn ON and latch when the transistor heatsink temperature exceeds 170°F.

SPECIFICATIONS:
OUTPUT POWER (For each GA370 amplifier module)
OUTPUT CURRENT (Peak): ±25 AMPS
OUTPUT CURRENT (RMS): ±15 AMPS
OUTPUT VOLTAGE (typical) ±100 VDC
INPUT POWER:
FANS: 120 VAC, 50/60 Hz @ 1 AMP
D.C. BUS VOLTAGE
TYPICAL: 65 VDC TO 170 VDC
MAXIMUM: 200 VDC
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Fault Indications and Possible Causes

FAULT SHUTDOWNS CAN ONLY BE CAUSED BY ABNORMAL CONDITIONS.  THE CAUSE
SHOULD BE INVESTIGATED BEFORE REPEATED RECYCLING OF THE MOTOR DRIVE TO
PREVENT POSSIBLE DAMAGE TO THE AMPLIFIER .

OVER TEMPERATURE SHUTDOWN:
When the heatsink temperature has reached a level that, if exceeded would damage the output
transistors, the Temp indicator LED is latched ON inhibiting the amplifier.

List of possible causes of excessive temperature rise:

1. Loss of cooling air – Fans are defective or airflow is blocked.
2. Excessive rise in cooling air temperature due to cabinet ports being blocked or excessive hot air

being ingested.
3. Extended operational duty cycle due to mechanical overload of motor or defective motor.
4. Defective power output section due to component failure
5. Noisy Tachometer signal – A noisy tachometer causes a considerable amount of random switching of

the power output transistors, thus increasing the amount of heat developed in the output section,  The
higher the bandwidth the more the heating due to a noisy tachometer.  A noisy tachometer can be
identified by a large amount of rumbling and twitching of the motor at low or zero shaft speeds.

OVER VOLTAGE SHUTDOWN:
When the D.C. bus voltage has exceeded the maximum safe voltage of 200 VDC, the Over voltage
indicator LED turns ON inhibiting the amplifier.  This circuit protects the motor and amplifier from high
D.C. bus voltages.

List of possible causes of high D.C. bus voltage
1. AC main voltage too high.
2. Wrong transformer installed.
3. A spinning DC motor is basically a DC generator and it produces a voltage (BEMF) which is
4. Proportional to RPM.  This BEMF voltage becomes additive to the DC bus voltage (Regen
5. Voltage) when the amplifier is commanded to decelerate a given motor inertial load.  If the

Regen Voltage is high enough to cause a OVER VOLTAGE SHUTDOWN consult with
Milltronics for the addition of a REGEN CLAMP to you system.

LOW SPEED ELECTRONIC CIRCUIT BREAKER (LS/ECB) SHUTDOWN:
The LS/ECB is tripped when a preset current threshold is exceeded for a preset length of time, typically
15 Amps for 3 seconds.  The time delay is typically set at the factory to your system requirements.

List of possible causes:
1. Binding or stalling of motor shaft.
2. Overload of amplifier output to motor.
3. Large reflected load inertia.

HIGH SPEED ELECTRONIC CIRCUIT BREAKER (HS/ECB) SHUTDOWN:
The HS/ECB is tripped by 45 or more Amps of output current for 10 micro seconds.

List of possible causes:
1. Shorted motor leads.
2. Motor inductance too low.
3. Intermittent motor short.
4. Motor commutator flash over.
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Drive Card Layout
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Centurion 6 CNC Connector Signal Listing

Connector X-Input
Pin 1 -   Machine emergency stopped Pin 8 -   Spindle zero speed
Pin 2 -   Spare Pin 9 -   Spindle drive fault
Pin 3 -   Spare Pin 10 – Spool Reverse
Pin 4 -   Spindle up-to-speed Pin 11 - Digitizing probe signal
Pin 5 -   Tool Change Pin 12 - Key (jumpered to Home-1 and X-axis10)
Pin 6 -   Lube Fault (oiler empty) Pin 13 - No connect
Pin 7 -   CNC wait channel Pin 14 - No connect

Connector Y-Input
Pin 1 -   Air pressure Pin 8 -   Tool out switch pushed –

(requested)
Pin 2 -   Tool carousel at home (jumpered to TCH-8) Pin 9 -   Chip pan door is open (feedhold)
Pin 3 -   Tool carousel at pocket (jumpered to TCH-9) Pin 10 - Set-up button
Pin 4 -   Tool changer arm is in (jumpered to TCH-10) Pin 11 - Edit switch (keylock)
Pin 5 -   Tool changer arm is out (jumpered to TCH-11) Pin 12 - Key (jumpered to Home-3
Pin 6 -   Spare Y-axis 10) Pin 13 - No connect
Pin 7 -   Orient roller is in - prox signal (jumpered to TCH-
12)

Pin 14 - No connect

Connector Z-input
Pin 1 -   Remote HW Enable Pin 8 -    Tool Setting
Pin 2 -   Remote FOV1 Pin 9 -    High/Low Gear
Pin 3 -   Remote FOV2 Pin 10 -  Arm Parked
Pin 4 -   OverTemp Pin 11 -  Auger Switch
Pin 5 -   Top (on arm tool changer) Pin 12 -  Key (jumpered to home 5 and Z-axis 10)
Pin 6 -   Middle (on arm tool changer) Pin 13 -  No connect
Pin 7 -   Bottom (on arm tool changer) Pin 14 -  No connect

Connector A-Input
Pin 1 -   X-axis Yaskawa drive OK/Fault (jumpered through
JS3 to X-axis 9)

Pin 8 - Remote HW Coord 1

Pin 2 -   Y-axis Yaskawa drive OK/Fault (jumpered through
JS3 to Y-axis 9)

Pin 9 - Remote HW Coord 2

Pin 3 -   Z-axis Yaskawa drive OK/Fault (jumpered through
JS3 to Z-axis 9)

Pin 10 - Remote HW Coord 3

Pin 4 -   A-axis Yaskawa drive OK/Fault(jumpered through
JS3 to A-axis 9)

Pin 11 – Remote HW set Coord

Pin 5 -   B-axis Yaskawa drive OK/Fault (jumpered through
JS3 to B-axis 9)

Pin 12 - Key (jumpered to home 7 and A-
axis 10)

Pin 6 -   Remote HW Axis 1 Pin 13 - No connect
Pin 7 - Remote HW Axis 2 Pin 14 - No connect

Connector X-Output
Pin 1 -   Excess Error Pin 8 -   Tool change
Pin 2 -   Spray mist coolant Pin 9 -   Allow Reset
Pin 3 -   Flood coolant Pin 10 - Delayed reset
Pin 4 -   Spindle clockwise Pin 11 - Spindle latch
Pin 5 -   Spindle counter clockwise Pin 12 - Rotary clamp
Pin 6 -   Spindle drive OK Pin 13 - Key
Pin 7 -   Drawbar Enable Pin 14 - No connect
(VK5 & MB-Auto only)



(OHFWULFDO#0DQXDO
9.00%#6HULHV#$XWRPDWLF#63,1'/(

6(59,1*#<285#0(7$/#&877,1*#1(('6#)25#025(#7+$1#58#<($56

26

Centurion 6 CNC Connector Signal Listing

Connector Y-Output
Pin 1 -   Creep speed Pin 8 -   Blowoff/Drumdoor/FeedHold

(jumpered to TCH-Yin9)
Pin 2 -   Tool changer arm in/ pot down (jumpered to TCH-1) Pin 9 -   Gear 1 of 4 Gear
Pin 3 -   Power drawbar (jumpered to TCH-2) Pin 10 -  Low range - Gear 2 of 4
Pin 4 -   Tool carousel clockwise (jumpered to TCH-3) Pin 11 -  Medium range – Gear 3 of 4
Pin 5 -   Tool carousel counter clockwise (jumpered to TCH-4) Pin 12 -  High range -  Gear 4 of 4
Pin 6 -   Spindle enable Pin 13 - Key
Pin 7 -   Orient roller (jumpered to TCH-5) Pin 14 - No connect

Connector Z-Output
Pin 1 -   MC1G / Optical Probe On Pin 8 -   Miscellaneous M-code No. 2
Pin 2 -   MC1D / Hard Tap (For no ramps on
CSM)

Pin 9 -   Miscellaneous M-code No. 3

Pin 3 -   MC1C / Auger for Chip removal
M38/M39

Pin 10 - Miscellaneous M-code No. 4

Pin 4 -   MC1B Pin 11 - Miscellaneous M-code No. 5
Pin 5 -   MC1A Pin 12 - Spindle reverse
Pin 6 -   Miscellaneous M-code No. 1 Pin 13 - Key
Pin 7 -   End-of-cycle lamp Pin 14 - No connect

Connector A-Output
Pin 1 -   X-Axis drive enable (jumpered through JS3 to X-axis 13) Pin 8 -   Spare
Pin 2 -   Y-Axis drive enable (jumpered through JS3 to Y-axis 13) Pin 9 -   Spare
Pin 3 -   Z-Axis drive enable (jumpered through JS3 to Z-axis 13) Pin 10 – Spindle Running
Pin 4 -   A-Axis drive enable (jumpered through JS3 to A-axis 13) Pin 11 – Door Open
Pin 5 -   B-Axis drive enable (jumpered through JS3 to B-axis 13) Pin 12 – Door Close
Pin 6 -   Axis drives enable Pin 13 - Key connect
Pin 7 -   Arm (on Swing-Arm TlChngr) Pin 14 - No

Connectors X, Y, Z, A and B Axis (DC Brush Drives)
Pin 1 -    Channel A + Pin 8 -    +5 VDC
Pin 2 -    Channel A - Pin 9 -    Axis fault/OK (jumpered through JS3 to A-Input)
Pin 3 -    Channel B + Pin 10 -  Axis home switch (also found on Home Connector)
Pin 4 -    Channel B - Pin 11 -  Axis analog signal
Pin 5 -    Marker - Pin 12 -  Axis analog ground
Pin 6 -    Marker + Pin 13 -  Axis Enable/Disable (jumpered through JS3 to A- Output)
Pin 7 -    DC ground Pin  14 - Key

Connectors X, Y, Z, A and B Axis (Yaskawa Brushless Drives)
Pin 1 -   0 VDC Pin 20 - Marker  - Pin 34 - Channel A  -
Pin 2 -   0 VDC Pin 29 - Servo ready Pin 35 - Channel B +
Pin 5 -   Axis analog signal Pin 30 - 0 VDC Pin 36 - Channel B  -
Pin 6 -   0 VDC Pin 31 - Alarm output Pin 40 - Servo ON
Pin 10 - 0 VDC Pin 32 - 0 VDC Pin 47 - +24 VDC
Pin 19 - Marker + Pin 33 - Channel A + All other pins are no connect

Axis Home Connector
Pin 1 -   X-axis home switch signal (jumpered
to X-axis 10 & X-input 12)

Pin 8 -   A-axis home switch ground

Pin 2 -   X-axis home switch ground Pin 9 -   B-axis home switch signal (jumpered to B-axis
10 & A-input 11)

Pin 3 -   Y-axis home switch signal (jumpered
to Y-axis 10 & Y-input 12)

Pin 10 - B-axis home switch ground

Pin 4 -   Y-axis home switch ground Pin 11 - Key
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Centurion 6 CNC Connector Signal Listing

Pin 5 -   Z-axis home switch signal (jumpered
to Z-axis 10 & Z-input 12)

Pin 12 - No connect

Pin 6 -   Z-axis home switch ground Pin 13 - No connect
Pin 7 -   A-axis home switch signal (jumpered
to A-axis 10 & A-input 12)

Pin 14 - No connect

Spindle Drive Connector
Pin 1 -    Forward Run (jumpered to X-out 4) Pin 8 -    Spindle analog signal  (jumpered to Misc-13)
Pin 2 -    Reverse Run (jumpered to X-out 5) Pin 9 -    Spindle fault contacts (jumpered to X-in 9)
Pin 3 -    Ground Pin 10 -  Ground
Pin 4 -    Key Pin 11 -  Spindle analog signal ground (jumpered to

Misc-14)
Pin 5 -    Creep speed (jumpered to Y-out 1) Pin 12 -  Spindle load meter (jumpered to Misc-3)
Pin 6 -    Ground Pin 13 -  Up-to-speed (jumpered to X-in 4)
Pin 7 -    Ground Pin 14 -  Zero speed (jumpered to X-in 8)

Spindle Encoder Connector
Pin 1 -    Channel A + Pin 6 -    Marker + Pin 11 -   DC ground
Pin 2 -    Channel A - Pin 7 -    DC ground Pin 12 -   DC ground
Pin 3 -    Channel B + Pin 8 -    +5 VDC Pin 13 -   DC ground
Pin 4 -    Channel B  - Pin 9 -    DC ground Pin 14 -   Key
Pin 5 -    Marker - Pin 10 -   No connect

Miscellaneous Connector (Misc)
Pin 1 -    Machine reset - CR1C (+24 VDC) Pin 8 -    Reset 2 (jumpered to FPP-8)
Pin 2 -    Machine reset - K1 coil Pin 9 -    Tool change 1
Pin 3 -    Load meter analog Pin 10 -   Tool change 2
Pin 4 -    DC ground Pin 11 -   E-stop 1
Pin 5 -    Key Pin 12 -   E-stop 2
Pin 6 -    Excess error latch Pin 13 -   Spindle analog
Pin 7 -    Reset 1 (jumpered to FPP-7) Pin 14 -   DC ground

Front Panel Connector (FPP) and J2 on keyboard encoder card
Pin 1 -   No connect Pin 8 -   Front panel reset switch (jumpered to Misc-8)
Pin 2 -   Front panel DC ground Pin 9 -   Front panel tool change reset switch (jumpered to Misc-9)
Pin 3 -   Key Pin 10 - Front panel tool change reset switch (jumpered to Misc-10)
Pin 4 -   Front panel +24 VDC Pin 11 - Front panel emergency stop switch (jumpered to Misc-11)
Pin 5 -   Front panel +12 VDC Pin 12 - Front panel emergency stop switch (jumpered to Misc-12)
Pin 6 -   No connect Pin 13-  No connect

Pin 14 - No connectPin 7 -   Front panel reset switch
(jumpered to Misc-7)

Power Connector
Pin 1 -    +5 VDC Pin 6 -    +12 VDC Pin 11 -  DC ground
Pin 2 -    +5 VDC Pin 7 -    -12 VDC Pin 12 -  DC ground
Pin 3 -    +5 VDC Pin 8 -    No connect Pin 13 -  DC ground
Pin 4 -    +24 VDC Pin 9 -    Key Pin 14 -  DC ground
Pin 5 -    No connect Pin 10 -  DC ground

Connector Handwheel  for remote handwheel option
Pin 1 -    Channel A + Pin 6 -    No connect Pin 11 -  DC ground
Pin 2 -    Channel A - Pin 7 -    DC ground Pin 12 -  DC ground
Pin 3 -    Channel B + Pin 8 -    +5 VDC Pin 13 -  DC ground
Pin 4 -    Channel B - Pin 9 -    DC ground Pin 14 -  Key
Pin 5 -    No connect Pin 10 -  No connect
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Centurion 6 CNC Connector Signal Listing

Connector Tool Changer
Pin 1 -    Tool changer arm in (jumpered to Y-
out 2)

Pin 8 -    Tool carousel at home prox (jumpered to Y-in 2)

Pin 2 -    Power drawbar (jumperd to Y-out 3) Pin 9 -    Tool carousel at pocket (jumpered to Y-in 3)
Pin 3 -    Tool carousel clockwise (jumpered
to Y-out 4)

Pin 10 -  Tool changer arm in(jumpered to Y-in 4)

Pin 4 -    Tool carousel counter clockwise
(jumpered to Y-out 5)

Pin 11 -  Tool changer arm out (jumpered to Y-in 5)

Pin 5 -    Tool carousel orient roller cylinder
(jumpered to Y-out 7)

Pin 12 -  Tool carousel orient prox (jumpered to Y-in 7)

Pin 6 -    20 pocket tool changer door open
(jumpered to Y-out 8)

Pin 13 -  No connect

Pin 7 -    Key Pin 14 -  No connect

Connector COM1 (Card Cage)
Pin 2 - TXD
Pin 3 - RXD
Pin 5 - DC ground
All other pins no connect

Connector COM2 For rigid tapping option
Pin 1 -   Channel A + Pin 4 -   Channel B - Pin 7 -   +5 VDC
Pin 2 -   Channel A - Pin 5 -   Marker + Pin 8 -   DC Ground
Pin 3 -   Channel B + Pin 6 -   Marker - Pin 9 -   No connect

Connector Floppy Disk
Standard IBM personal computer floppy disk drive data port

Connector CRT (Video)
Pin 1 -   VGA red signal return Pin 14 - VGA red signal
Pin 2 -   VGA green signal return Pin 15 - VGA green signal
Pin 3 -   VGA blue signal return Pin 16 - VGA blue signal
Pin 4 -   Digital ground Pin 17 - VGA vertical synch.
Pin 5 -   VGA synch. Return Pin 18 - VGA horizontal synch.
Pin 6 -   No connect Pin 19 - No connect
Pin 7 -   No connect Pin 20 - No connect
Pin 8 -   Serial I/O TXD Pin 21 - Serial I/O RXD
Pin 9 -   Front panel handwheel channel A + Pin 22 - Front panel handwheel channel A -
Pin 10 - Front panel handwheel channel B + Pin 23 - Front panel handwheel channel B -
Pin 11 - Cable shield Pin 24 - Keyboard ATCLK
Pin 12 - DC ground Pin 25 - Keyboard ATDAT
Pin 13 - DC ground

Connectors in the CNC control box
Connector CRT (Monitor Power)

Pin 1 - Monitor power 110 VAC line
Pin 3 - Monitor power 110 VAC return
Pin 14 - Monitor chassis ground
(All other pins are no connect)

Connector FPACC
Pin 1 -    Front panel fan +24 VDC Pin 8 -    Front panel emergency stop common
Pin 2 -    Front panel fan DC ground Pin 9 -    Setup switch signal
Pin 3 -    Chip pan door open feedhold signal Pin 10 -  Setup switch common
Pin 4 -    Chip pan door open ground Pin 11 -  Chip pan door open 110 VAC
Pin 5 -    Tool out switch signal Pin 12 -  Chip pan door open 110 return
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Centurion 6 CNC Connector Signal Listing

Pin 6 -    Tool out switch common Pin 13 -  End-of-cycle lamp signal
Pin 7 -    Front panel emergency stop signal Pin 14 -  End-of-cycle lamp common

Connector P2
Pin 1 -   Front panel handwheel channel A + Pin 6 -   Serial I/O RXD
Pin 2 -   Front panel handwheel channel A - Pin 7 -   Keyboard ATCLK
Pin 3 -   Front panel handwheel channel B + Pin 8 -   Keyboard ATDAT
Pin 4 -   Front panel handwheel channel B - Pin 9 -   DC ground
Pin 5 -   Serial I/O TXD Pin 10 - DC ground

Keyboard DIN Connector (J1)
Pin 1 - Keyboard EXCLK Pin 4 - DC ground
Pin 2 - Keyboard EXDAT Pin 5 - +5 VDC
Pin 3 - No connect

Connectors in the Mag Box
Connectors ATC1 and 1-1E

Pin 1 -   Tool changer carousel power – return Pin 9 -   Tool changer arm out prox
Pin 2 -   Tool changer carousel power –
clockwise

Pin 10 - Tool arm in/tool arm out prox

Pin 3 -   Tool changer carousel power - counter
clockwise

DC ground

Pin 4 -   Home/at pocket prox DC ground Pin 11 - Key
Pin 5 -   Home/at pocket prox +24 VDC Pin 12 - Tool changer arm in/out signal
Pin 6 -   Tool carousel home prox Pin 13 - 20 pocket tool changer door
Pin 7 -   Tool carousel at pocket prox open signal
Pin 8 -   Tool changer arm in prox Pin 14 - Tool changer arm & door solenoids common

Connector ATC2
Pin 1 -   Spindle orient solenoid signal Pin 8 -   Spindle orient prox chassis ground
Pin 2 -   Power drawbar solenoid signal Pin 9 -   Drawbar solenoid chassis ground
Pin 3 -   Spray mist air solenoid signal Pin 10 - Key
Pin 4 -   Spindle orient solenoid +24 VDC Pin 11 - Spray mist solenoid chassis ground
Pin 5 -   Power drawbar solenoid +24 VDC Pin 12 - Spindle orient prox signal
Pin 6 -   Tool Out switch Pin 13 - Spindle orient prox +24 VDC
Pin 7 -   Spray mist air solenoid +24 VDC Pin 14 - Spindle orient prox DC ground

Connector on +24 VDC Regulated Power Supply
Pin 1 -   110 VAC line Pin 8 -    No connect
Pin 2 -   110 VAC return Pin 9 -    No connect
Pin 3 -    No connect Pin 10 -  No connect
Pin 4 -   +24 VDC Pin 11 -  DC ground
Pin 5 -   +24 VDC Pin 12 -  DC ground
Pin 6 -    Key Pin 13 -  DC ground
Pin 7 -    No connect Pin 14 -  DC ground

Connector COM1 (on Mag Panel)
Pin 2 - RXD
Pin 3 - TXD
Pin 7 - Ground
All other pins no connect
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Card Cage Assembly
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LCD Front Panel Assembly
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LCD Panel Assembly
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