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[Definition]
When human-machine module is executed once, add 1 to System Data 0000.
[Description]

1. Check whether human-machine interface module is executing. If this value is not adding, it means HMI
module stops abnormally.

2. The faster variable 0000 is adding, the more times HMI module is executed. It also means human-machine
responds faster.

[0001]: Times of motion interpolation

[Definition]
When hardware interrupt signal (ISR) is triggered, add 1 to System Data 0001.
[Description]

1. If communication module functions correctly, variable 0001 will be adding normally. If it is not adding, there
are some problems with hardware or communication module and alarm OP-001[Invalid axis board setting,
10 will not work] will appear.

2. The adding speed means times of execution of motion interpolation module in a unit time period, it is
related to Pr3203.

[0002]: PLC scan times

[Definition]
Each time when Normal PLC in ladder is completely scanned, add 1 to System Data 0002 will be added 1
[Description]

1. The adding speed means the times of scanning PLC ladder in a unit time period, it is related to Pr3204.

2. Actual value of Pr3204 is related to Motion Interpolation Time (System Data 0004), system picks the closest
integer multiple of System Data 0004 to parameter value. l.e., Pr3204 is 10000 and System Data 0004 is 3000,
the closest integer multiple is 9000 therefore the actual PLC scan time is 9000 (0.001ms).

[0003]: 1/0 scan times

[Definition]
Each time controller reads and writes all 10, add 1 to System Data 0003.
[Description]

1. The adding speed means the times that controller reads and writes all 10s, it is related to Pr3202.

2. Actual value of Pr3202 is related to Motion Interpolation Time (System Data 0004), system picks the closest
integer multiple of System Data 0004 to parameter value. l.e., Pr3202 is 5000 and System Data 0004 is 3000,
the closest integer multiple is 6000 therefore the actual I/O scan time is 6000 (0.001ms).

3. Ifthe adding speed is slower than PLC Scan Times, the parameter settings are inappropriate.

4. The System Data does not include Control Panel scan time.

[0004]: Motion interpolation time

[Definition]
The time interval between two hardware interrupt (ISR) is triggered, unit: psec.
[Description]

1. For SUPER Controller, this System Data is approximately Pr3203/1000*983; for 10 and EZ Series controller, it
is Pr3203/1000*819; other series of controllers equal to Pr3203.

2. If the System Data 0005 is different from above value, please refer to Parameter Manual to check if Pr1lis set
correctly.
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[0005]: PLC scanning time

[Definition]
Scanning time interval of PLC, unit: pysec
[Description]

1. For SUPER Controller, this System Data is approximately Pr3204/1000*983; for 10 and EZ Series controller, it
is Pr3204/1000*819; other series of controllers equal to Pr3204.

2. If the System Data 0005 is different from above value, please refer to Parameter Manual to check if Pr1lis set
correctly.

[0006]: SRAM writing times

[Definition] CF card writing times
[Description]

1. CF card has an endurance of about 1 million reading and writing cycles. When System Data 0006 is close to
one million, it is suggested to replace a new CF card to prevent bootup failure.
2. Reference System Data 020, 021, and 022.

[0007]: Free system memory

[Definition]
Free memory of Kernel, Unit: Byte

[Description]

1. System Data 0007 too low can causes system unstable or crash. If it is lower than 1M(1000000) or
100K(100000), alarm OP-007 [Low memory, memory space is less than 1M] or Op-008 [Fatal low memory,
memory space is less than 100K] will be triggered.

[0008~0011]: X/Y/Z/C axis following error

[Definition]

Error between position command and position feedback of each axis

Calculation: [X/Y/Z/C axis following error- System Data 008~011] = [X/Y/Z/C axis absolute position command-
System Data 040~043] -[X/Y/Z/C axis absolute position feedback- System Data 024~027], Unit: BLU

[Description]

1. Thisvariable is the real time following error used to check motion lag of each axis.

2. For static axis, this error is called static error and should be very close to zero. If it is greater than Pr561~,
alarm MOT-008 [Loss Pulse] will appear.

3. Fordynamic axis, this error is called dynamic error and should be smaller than [Maximum allowed following
error - System Data 016~019]. If not, alarm MOT-019 [following error exceed] or even MOT-023 [Fatal
following error exceed] will appear.

4. When moving in constant speed, System Data [0008~0011] and [reasonable following error- System Data
032~035] should be very close. If not, please check if drive position loop gain and controller Pr181~ are the
same; and drive's feed forward command or filter function are not disabled. Connection problem may be
also a reason.

[0012]: Spindle DA value

[Definition]
Spindle DA value sent by axis card. Unit: mV
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[Description]
Theoretical value = (spindle speed command/Pr1671)*1000. Generally used to inspect voltage output under inverter
spindle type (Pr1791=0, 5, 6, 7) or non-inverter spindle type (Pr1791=1~4) with voltage control mode (Pr386=1~).

[0013]: Max interpolation error of Z axis following spindle when tapping (linear direction)

[Definition]
During tapping, maximum error of Z axis following spindle, Unit: BLU

[Description]

1. During tapping, smaller the maximum value of [System Data 0014 Interpolation error of Z axis following
spindle], the better it is. It means tapping has higher precision.

2. For multiple axis group or multi-spindle systems, the displayed value is decided by R21 and R791~R794. For
example:
When R21=0 or 1, displays tapping information of main spindle of Axis Group 1;
When R21=2, displays tapping information of main spindle of Axis Group 2;
When R21= 3, displays tapping information of main spindle of Axis Group 3;
When R21=4, displays tapping information of main spindle of Axis Group 4;

3. Multiple axis group or multi-spindle systems display is valid from ver. 10.116.6A.

[0014]: Interpolation error of Z axis following spindle when tapping (linear direction)

[Definition]
During tapping, the dynamic error of Z axis following spindle, Unit: BLU
[Description]

1. During tapping, the dynamic error of Z axis following spindle
2. For multiple axis group or multi-spindle systems, refer to System Data 0013 Max interpolation error of Z axis
following spindle when tapping (linear direction)

[0015]: Interpolation error of Z axis following spindle when tapping (rotation direction)

[Definition]
During tapping, the dynamic error of Z axis following spindle, Unit: IU (degree)
[Description]

1. During tapping, the dynamic error of Z axis following spindle
2. For multiple axis group or multi-spindle systems, refer to System Data 0013 Max interpolation error of Z axis
following spindle when tapping (linear direction)

[0016~0019]: X/Y/Z/C maximum allowed following error

[Definition]
The allowed maximum value of following error when axis moving
[Description]

1. Theoretical value = Max (Pr461~, Pr821~)/Pr181~/60*1000.

2. If[Following error System Data 008~010] exceeds this value, alarm MOT-019 [following error exceed] will
appear.

3. If [Following error system Data 008~010] exceeds twice of this value, alarm MOT-023 [Fatal following error
exceed] will appear.

[0020]: Consecutive failure times of writing registry file
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[Definition]

After booting, the consecutive failure times of writing registry file (registry.dat).

[Description]

If System Data 0020 exceeds 100, alarm OP-026 [Machine data file fault error, re-calibrate before machining and do
scan disk] will appear.

[0021]: Failure times of writing registry file

[Definition]

After booting, the failure times of writingt registry file (registry.dat).

[Description]

If System Data 0021 exceeds 100, alarm OP-025 [Machine data file write fail many times, re-calibrate before
machining] will appear.

[0022]: Allowed times of writing permanent data

[Definition]
Currently allowed writing times of CF card
[Description]

1. After booting, the default value is 100. Each time that registry file (registry.dat) is written, System Data 0022
will be subtracted 1. When this variable is equal to 0, no more write is allowed to avoid CF card being written
too frequently.

2. Thisvariable adds 1 every 30 seconds until reaches 1000. The normal range is between 100 to 1000, the
higher the better. It is abnormal if the value is close or equal to 0, please check the memory or this System
Data changes too frequently.

[0023]: Percentage of actual time motion interpolation

[Definition]

Percentage of theoretical and actual motion interpolation time

[Description]

Normally this variable is around 99~101. When abnormal value appears, please check whether Pr9 Servo board type
and Pr11 Servo board clock source are set correctly.

[0024~0027]: X/Y/Z/C axis absolute position feedback

[Definition]
Position feedback of axial motor, Unit: BLU
[Description]

1. [X/Y/Z/C axis following error System Data 008~011] = [X/Y/Z/C absolute position command System Data
040~043] - [X/Y/Z/C absolute position feedback System Data 024~027]
2. Thevalue will be set to zero after finishing the first home search for non-absolute encoder.

[0028]: Spindle angle (related to index signal)

[Definition]
Spindle motor compares the index signal of position feedback, Unit: BLU
[Description]

1. Thisvariable is used to compare spindle with index signal (Index, Z-phase or C-phase) of position feedback
to confirm whether position of spindle is correct
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2. Transmission mechanism (V-belt) can have slipping and cause error, installing encoder on spindle side
(Pr1811=0) will be more reliable.

3. Thisvariable becomes effective after the controller received the spindle's index signal. If you find this
variable implausible (this usually happens when you reboot the controller without rebooting the drive),
rotate the spindle until the controller receives the index signal.

4. A common example of this variable giving implausible values is that a Syntec Spindle executes the Spindle
Orientation Stop function right after the controller is rebooted. Make sure that the index signal is received
first.

[0029~0031]: The 15t/ 2"Y/ 3" MPG absolute position counter

[Definition] Pulse accumulated value of MPG (after multiplied by 4)

[Description]

This variable can be used to check whether input signal pulse of MPG is normal. If this value is abnormal after one
turn, please check setting of Pr2021~, Pr2041~and Pr2051 or wiring of MPG (loose connector, MPG power, A+, A-, B+,
B- signal...)

[0032~0035]: X/Y/Z/C reasonable following error

[Definition]

Theoretical position following error of each axis.

Calculation: Speed command (mm/min,deg/min)/60/Pr181~, Unit: BLU

[Description]

This System Data displays theoretical following error of each axis, should be close to [Axis following error- System
Data 008~011]. If not, please check whether drive position loop gain and setting parameter Pr181~ are the same,
driver feedforward or command filter function are not closed. Abnormal wire connections may cause inconsistency.

[0036~0037]: Reserved

[Definition] Reserved
[Description] Reserved

[0038]: System temperature (°C)

[Definition] display the current temperature inside controller

[Description]

1. The temperature is better to be close to room temperature. Keep it lower than 50°C.
2. Supports only x86 series controller.

[0039]: CPU temperature (°C)

[Definition] display the actual temperature of CPU

[Description]

1. The temperature is better to be close to room temperature. Keep it lower than 75°C.

2. If it exceeds 80°C for more than 6 minutes, controller will send alarm MLC-57 [CPU temp too high, exceed 80 °C].
3. Under normal condition, this variable cannot exceed [ID-038 System temperature] over 30 °C. If it exceeds system
temperature over 30°C, please check controller cooling fan functionality or CPU heat sink.

4. Supports only x86, i.MX6 series controller.

[0040~0043]: X/Y/Z/C axis absolute position command
[Definition]
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When controller sends command to each axis card, cumulative command of each corresponding axis. Unit: BLU
[Description]

1. [X/Y/Z/C axis following error System Data 008~011] = [X/Y/Z/C absolute position command System Data
040~043] - [X/Y/Z/C absolute position feedback System Data 024~027]

2. Thisvariable is the position command being sent out from the controller, it may not equal to [X/Y/Z/C axis
machine coordinate System Data 072~075] because it includes mechanical compensations (backlash, pitch,
temperature, quad-peak).

3. Thisvariable will be set to zero after finishing the first home search for non-absolute encoder.

[0044]: Spindle speed command

[Definition] Effective spindle speed command, Unit: BLU
[Description]
Check the effective spindle speed command

[0045]: Angular error of spindle synchronization
[Definition] The dynamic angular error between two synchronized spindles in a dual-spindle Lathe.
[Definition]

1. Dynamic angular error between two synchronized spindles, smaller value means better synchronization.

2. When the value fails to converge, check if both spindles has same position loop gain. If gains are the same, it
could be the dynamic characteristics of two spindles do not match. Please increase acceleration time or
redo servo tuning of both spindles.

[0046]: Maximum angular error of spindle synchronization

[Definition] The maximum angular error between two synchronized spindles in a dual-spindle Lathe.
[Definition]

1. Maximum angular error between two synchronized spindles, smaller value means better synchronization.
2. When sync is disabled, the value will remain until next sync enabled.
3. Refer to System Data 045 for other description.

[0047]: Reserved

[Definition] Reserved
[Description] Reserved

[0048~0051]: X/Y/Z/C Axis position index counter

[Definition]
When index signal of each axis is generated, hardware will record the current number of pulse (latch).
[Description]

1. Theoretically, the value change increment in the same direction must equal to Pr61~ * Pr81. If not, it
means cables have loss pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose
cable or noise interference.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.

[0052]: Spindle position index counter

Debug Pagel - 9



LR = §a/Machine Tool Products - System Data of Controller.

[Definition]
When index signal of spindle is generated, hardware will record the current number of pulse (latch).

[Description]

1. Theoretically, the value change increment in the same direction must equal to Pr1651~ * Pr1661. If not, it
means cables have lost pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose
cable or noise interference.

2. Thisvariable will be set zero after finishing spindle positioning (C61).

[0053]: Serial communication initialize failure code

[Definition] M2/M3 serial communication initialize failure code
[Description]

1. Valid version 10.118.12
2. When M2/M3 connection encounters serial communication initialize failure (OP-53), the corresponding error
code will be displayed in decimal.

[0054]: Times of interpolation timeout

[Definition]

After axis card is interrupted, Kernel will check buffer command on axis card to know whether buffer command has
been fetched. If not, it means computation time of the last motion interpolation exceeds [Motion interpolation time
System Data 04] and System Data 54 will add 1.

[Description]
It is abnormal if the value does not equal to 0, please try to adjust slightly Pr3203 to see whether it is improved. If
not, CPU or axis card could be damaged.

[0055]: Times of incomplete move command

[Definition] Check if unsent command exists after interpolation finishes for one block. If it exists, System Data 55
add 1 and this tapping cycle failed.
[Description]

Only applicable on Lathe command G33, G21, G21.2, G78.
Valid version: 10.116.30, 10.116.240, 10.116.16U and newer.

[0056~0059]: X/Y/Z/C axis offset limit
[Definition]

1. Pr201~=0: During home search of each axis, the motor rotation revolution from home switch signal
disappears to encoder index signal appears. Unit: %. If value is 500, it means motor rotates 5 revs.

2. Pr201~=1: During home search of each axis, the distance from home switch signal disappears to optical
scale (linear encoder) index signal appears relative to 1 mm (Pr17=2). Unit: %. If value is 500, it means axis
moves 5 mm.

[Description]
If Pr201~= 0, suggested range of value is 20%~80%. If it is not in that range, enable home grid function (Pr941~=1).

[0060~0063]: Reserved

[Definition] reserved
[Description] reserved
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[0064~0067]: X/Y/Z/C axis following error of feedforward compensation

[Definition]

The effective following error value of each axis after the speed feedforward compensation is enabled.
[Description]

1. To enable feedforward compensation, one method is to set feedforward of each axis (Pr581~), the other

method is to enable feedforward of all axes at once (Pr3808=>0).

Excess value of feedforward setting can cause vibration or over-cut.

3. System Data 0064 can be compared with System Data 0008 and 0032, it is easier to tell the difference under
constant speed.

4, If feedforward is disabled, System Data 0064 should be very close to System Data 0008 & 0032; yet it is
calculated with feedback so they may not be equal.

5. If feedforward is enabled, System Data 0064 should be much smaller than System Data 0008 & 0032. The
effect of feedforward can be observed this way.

6. If feedforward is enabled but not under Auto Mode, the compensation has no effect thus System Data 0064 is
very close to System Data 0008 & 0032.

N

[0068]: Failure times of axis card synchronization

[Definition]

After axis card is interrupted, Kernel will check buffer command on axis card to know whether buffer command has
been fetched. If not, it means the hardware executing DDA interpolation cycle and hardware interrupting cycle are
non-synchronized, and System Data 0068 add 1.

[Description]

It is abnormal if the value does not equal to 0, please check whether interrupt setting of axis card is correct. If
setting is correct, axis card could be damaged.

[0069]: Abnormal times of encoder value / Times of serial communication failure of all axes
[Definition]

1. Pulse Controller: Controller will read all axial position feedback pulse at each interpolation cycle. If the
difference between current and previous value is over 10000, controller will diagnose it as abnormal
feedback, and System Data 0069 will add 1.

2. Serial Controller: Controller will handshake with each axis drive at each interpolation cycle. If any
handshake fails, System Data 0070 will add 1.

[Description]

1. For pulse controller, non-zero System Data 0069 is abnormal. Please check whether interrupt setting of axis
card is correct. If setting is correct, axis card could be damaged.

2. For serial controller, non-zero System Data 0069 is abnormal. Please check the controller-drive connection,
station setting in controller (Pr21~), and machine grounding.

[0070]: Abnormal value of encoder / Times of serial communication failure of a single axis
[Definition]

1. Pulse Controller: When [Abnormal times of absolute recorder System Data 069] is added 1, abnormal value
of position feedback pulse will be recorded in System Data 0070.

2. Serial Controller: The failure times of the last axis that has serial communication failure will be recorded in
System Data 0070.

[Description]
Refer to description of System Data 0069.
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[0071]: Abnormal encoder axis / Serial communication failure station number
[Definition]

1. Pulse Controller: When [Abnormal times of absolute recorder - System Data 0069] is added 1, axis number
that has abnormal encoder value will be recorded in this system Data. Range 1~16.

2. Serial Controller: When [Times of serial communication failure of a single axis - System Data 0070] is added
1, the station number that failure occurs will be recorded in this System Data. Range 1~16.

[Description]
Refer to description of System Data 0069.

[0072~0075]: X/Y/Z/C axis machine coordinate

[Definition] Display the machine coordinates of each axis, Unit: BLU
[Description]

1. Useto check the correctness of machine's position.
2. This variable will be set to zero after finishing the first home search for non-absolute encoder.

[0076]: CNC2 firmware version

[Definition] firmware version of chip on the axis card
[Description]

1. If necessary, check firmware version of motion chip on axis card to troubleshoot.
2. Thousands of digits are used to determine the FPGA family, 0 is Spartan-6, and 1 is Artix-7.

[0077]: CE- Free hardware memory

[Definition] Actual free hardware memory, Unit: Byte

[Description]

Too low of the value could causes system unstable or crash, when free hardware memory is less than 1M (1000000)
or 100K (100000) alarm OP-007 [Low memory, memory space is less than 1M] or OP-008 [Fatal low memory, memory
space is less than 100K] will appear

[0078]: CE- HMI free memory [ DOS- PLC version

[Definition]
1.CE6.0: The free memory of human-machine interface module, Unit: Byte
2.DOS: Display PLC R1019

[Description]
If necessary, please confirm the PLC version to classify issue

[0079]: Software version

[Definition] Software version of controller

[Description]

If necessary, please confirm the controller software version to classify issue
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[0080~0095] : 1st ~ 16th axis double loop position error

[Definition] : Difference value between feedback of motor encoder & optical scale encoder. Calculated as: "Double
loop Position Error - System Data 080~095" = "Absolute position feedback - System Data 096~111" - "Second absolu
te position feedback - System Data 112~127". Unit: BLU.

[Description] :

1. The value reflects the mechanical error (backlash or slip) between motor and linear encoder to mismatch.

2. When the axis is static, the error is called static error. If it is greater than Pr1421~, alarm MOT-31 "Excess static
double loop position error" will appear.

3. When axis is in motion, the error is called dynamic error. If it is greater than Pr3817, alarm MOT-24 "Severe double
loop position error" will appear.

4. If this data increases abnormally with machine movement before home search, please check linear encoder
resolution, or check its signal order (A+, A-, B+, B-).

[0096~0111] : 1st ~ 16th axis absolute position feedback

[Definition] : Axis motors position feedback, unit: BLU
[Description] :
1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0112~0127] : 1st ~ 16th axis second absolute position feedback

[Definition] : Linear scales or second encoders on spindle position feedback, unit: BLU
[Description] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0128~0143] : 1st ~ 16th axis machine coordinate

[Definition] : Machine coordinate display of each axis, unit: BLU

[Description] :

1. Use to check the correctness of machine's position.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.

[0144~0159] : 1st ~ 16th axis second feedback position index counter

[Definition] :

When index signal of second feedback of each axis is generated, hardware will latch the current number of pulse.
[Description] :

1. Theoretically, the value change increment in the same direction must equal to Pr261~ * Pr301. If not, it

means cables have loss pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose cable or
noise interference.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.
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16 Xaxis 17 Xaxis 19 Xaxis 20 Xaxis 22 Xaxis
0 following 6 absolute 2 absolute 8 reasonable 4 maximum
error position position following allowed
feedback command error following error
16 Yaxis 17  Yaxis 19 Yaxis 20 Yaxis 22 Yaxis
1 following 7 absolute 3 absolute 9 reasonable 5 maximum
error position position following allowed
feedback command error following error
16  Zaxis 17 Zaxis 19 Zaxis 21 Zaxis 22 Zaxis
2 following 8 absolute 4 absolute 0 reasonable 6 maximum
error position position following allowed
feedback command error following error
16 4% axis 17 4t axis 19 4% axis 21 4t axis 22 4t axis
3 following 9  absolute 5  absolute 1 reasonable 7 maximum
error position position following allowed
feedback command error following error
16 5t axis 18 s5thaxis 19 s5thaxis 21 5% axis 22 5thaxis
4 following 0 absolute 6 absolute 2 reasonable 8 maximum
error position position following allowed
feedback command error following error
16 6t axis 18 6™ axis 19 6 axis 21 gthaxis 22 gthaxis
5  following 1 absolute 7 absolute 3 reasonable 9 maximum
error position position following allowed
feedback command error following error
16 7t axis 18 7thaxis 19 7t axis 21 7thaxis 23 7thaxis
6 following 2 absolute 8 absolute 4 reasonable 0 maximum
error position position following allowed
feedback command error following error
16 gt axis 18 gt axis 19 gthaxis 21 gthaxis 23 gthaxis
7 following 3 absolute 9  absolute 5 reasonable 1 maximum
error position position following allowed
feedback command error following error
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16 oth axis 18 oth axis 20 9thaxis 21 othaxis 23 9thaxis
8  following 4 absolute 0 absolute 6 reasonable 2 maximum
error position position following allowed
feedback command error following error
16 10t axis 18 10 axis 20 10t axis 21 10t axis 23 10t axis
9  following 5 absolute 1 absolute 7 reasonable 3 maximum
error position position following allowed
feedback command error following error
17 11% axis 18 11%axis 20 11thaxis 21 11thaxis 23 11thaxis
0 following 6 absolute 2 absolute 8  reasonable 4 maximum
error position position following allowed
feedback command error following error
17 12% axis 18 12 axis 20 12thaxis 21 12thaxis 23 12thaxis
1 following 7 absolute 3 absolute 9 reasonable > maximum
error position position following allowed
feedback command error following error
17 13t axis 18 13Maxis 20 13thaxis 22 13thaxis 23 13thaxis
2 following 8  absolute 4 absolute 0 reasonable 6 maximum
error position position following allowed
feedback command error following error
17 14% axis 18 14% axis 20 14t axis 22 14t axis 23 14t axis
3 following 9  absolute 5  absolute 1 reasonable 7 maximum
error position position following allowed
feedback command error following error
17 15M axis 19 15%Maxis 20 15t axis 22 15t axis 23 15t axis
4 following 0 absolute 6 absolute 2 reasonable 8  maximum
error position position following allowed
feedback command error following error
17 16%M axis 19 16 axis 20 16t axis 22 16t axis 23 et
5 following 1 absolute 7 absolute 3 reasonable 9  axis maximum
error position position following allowed
feedback command error following error

[0160~0175] : 1st ~ 16th axis following error

[Definition] : Axis position command and position feedback error value, calculation:

[Following error- System Data 160~175] = [Absolute position command - System Data 192~207] - [Absolute position
feedback- System Data 176~191], unit: BLU

[Description] :
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1.The value is the real time following error used to check motion lag of each axis.

2.For static axis, this error is called static error and should be very close to zero. If it is greater than Pr561~, alarm
MOT-008 [Loss Pulse] will appear.

3.For dynamic axis, this error is called dynamic error and should be smaller than [Maximum allowed following error
Value- System Data 016~019]. If not, alarm MOT-019 [following error exceed] or even MOT-023 [Fatal following error
exceed] will appear.

4.When moving in constant speed, the variable should be close to [Reasonable following error Value- System Data
032~035], if not, please check if drive position loop gain and controller Pr181~ are the same; and drive's feed
forward command or filter function are not disabled. Connection problem may be also a reason.

[0176~0191] : 1st ~ 16th axis absolute position feedback

[Definition] : Position feedback of axial motor, Unit: BLU

[Description] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0192~0207] : 1st ~ 16th axis absolute position command

[Definition] : Controller sends the accumulated command value of each axis to axis board, unit: BLU
[Description] :

1.This variable is the position command being sent out from the controller, it may not equal to [X/Y/Z/C axis
machine coordinate- System Data 072~075] because it includes mechanical compensations (backlash, pitch,
temperature, quad-peak).

2.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0208~0223] : 1st ~ 16th axis reasonable following error

[Definition] : Theoretical position following error value of each axis, calculation: speed command (mm/min, deg/
min)/60/Pr181~, unit: BLU

[Description] :

1.The variable shows the theoretical following error value of each axis, it should be close to "Axis following error
Value- System Data 160~175", if not, please make sure the driver position loop gain is the same as Pr181~ settings,
driver feedforward or command filter function are not closed. Abnormal cable connection may also cause
inconsistency.

[0224~0239] : 1st ~ 16th axis maximum allowed following error value

[Definition] : The maximum allowed following error value during the axis is moving.

[Description] :

1. Theoretical value = Max (Pr461~, Pr821~)/Pr181~/60*1000.

2. If [Following error System Data 0224~0239] exceeds this value, alarm MOT-019 [following error exceed] will
appear.

3. If [Following error system Data 0224~0239] exceeds twice of this value, alarm MOT-023 [Fatal following error
exceed] will appear.

4. The first four of these values are same as System Data 008~010.
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24

24

24

24

24

24

24

24

24

24

1%t axis
following
error

2" axis
following
error

3 axis
following
error

4 axis
following
error

5t axis
following
error

6 axis
following
error

7™ axis
following
error

8™ axis
following
error

oth axis
following
error

10t axis
following
error

25

25

25

25

26

26

26

26

26

26

15t axis
following error
of feedforward

2" axis
following error
of feedforward

3" axis
following error
of feedforward

4t axis
following error
of feedforward

5t axis
following error
of feedforward

6t axis
following error
of feedforward

7t axis
following error
of feedforward

8th axis
following error
of feedforward

oth axis
following error
of feedforward

10t axis
following error
of feedforward

27

27

27

27

27

27

27

27

28

28
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15t axis servo
loop DA value

2" axis servo

loop DA value

3" axis servo
loop DA value

4t axis servo
loop DA value

5t axis servo
loop DA value

6t axis servo

loop DA value

7t axis servo

loop DA value

8th axis servo

loop DA value

oth axis servo

loop DA value

10™ axis
servo loop DA
value

28

29

29

29

29

29

29

29

29

X axis offset
limit

Y axis offset
limit

Z axis offset
limit

4t axis
offset limit

5t axis
offset limit

6t axis
offset limit

7t axis
offset limit

8th axis
offset limit

oth axis
offset limit

10t axis
offset limit

30

30

30

30

30

30

31

31

31

X axis position
index counter

Y axis position
index counter

Z axis position
index counter

4™ axis
position index
counter

5t axis
position index
counter

6 axis
position index
counter

7™ axis
position index
counter

8™ axis
position index
counter

oth axis
position index
counter

10t axis
position index
counter
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25 11t axis 26 11t axis 28 11t axis 29 11" axis 31 11t axis

0 following 6  followingerror 2 servoloopDA 8  offsetlimit 4  positionindex
error of feedforward value counter

25 12t axis 26 12t axis 28 12t axis 29 12% axis 31 12t axis

1 following 7 followingerror 3 servoloopDA 9  offset limit > position index
error of feedforward value counter

25 13t axis 26 13thaxis 28 13thaxis 30 13thaxis 31 13thaxis

2 following 8  followingerror 4  servoloopDA 0  offset limit 6 positionindex
error of feedforward value counter

25 14t axis 26 14t axis 28 14t axis 30 14% axis 31 14% axis

3 following 9  followingerror 5  servoloopDA 1  offsetlimit 7 position index
error of feedforward value counter

25 15% axis 27 15% axis 28 15% axis 30 15Maxis 31 15%axis

4 following 0  followingerror 6  servoloopDA 2  offsetlimit 8  position index
error of feedforward value counter

25 16t axis 27 16 axis 28 16 axis 30 16 axis 31 16 axis

5 following 1 followingerror 7  servoloopDA 3  offset limit 9 position index
error of feedforward value counter

[0240~0255] : 1st ~ 16th axis following error
[Definition] . Refer to System Data 0160~0175: 1st ~ 16th axis following error
[Description] : Refer to System Data 0160~0175: 1st ~ 16th axis following error

[0256~0271] : 1st ~ 16th axis following error of feedforward

[Definition] : The effective following error value of each axis after the speed feedforward compensation is enabled.
[Description] :

1. Refer to [System Data 0064~0067]: X/Y/Z/C axis following error of feedforward compensation.

[0272~0287] : 1st ~ 16th axis servo loop DA value

[Definition] : The voltage command sent of each axis board's DAC chips, unit: mV
[Description] :

1.Check if the voltage (speed) command is correct when Pr381~=1 (Voltage Command).

[0288~0303] : 1st ~ 16th axis offset limit
[Definition] :

1. Pr201~=0: During home search of each axis, the motor rotation revolution from home switch signal
disappears to encoder index signal appears. Unit: %. If value is 500, it means motor rotates 5 revs.

2. Pr201~=1:During home search of each axis, the distance from home switch signal disappears to optical
scale (linear encoder) index signal appears relative to 1 mm (Pr17=2). Unit: %. If value is 500, it means axis
moves 5 mm.
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[Description] :
1. If Pr201~= 0, suggested range of value is 20%~80%. If it is not in that range, enable home grid function (Pr941~=1).
2. This System Data is equivalent to [System Data 0056~0059]

[0304~0319] : 1st ~ 16th axis position index counter

[Definition] : The number of (latch) pulses recorded by the hardware when the axis feedback index signal of each
axis was generated.

[Description] :

1. Theoretically, the value change increment in the same direction must equal to Pr61~ * Pr81. If not, it means
cables have lost pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose cable or noise
interference.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.

3. This System Data is equivalent to [System Data 0048~0051]
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324
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Max Z axis
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spindle error
when
threading

Number of
interpolating
serial blocks

336

337

338

339
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Axis board
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exchange
time

Axis board
data
exchange
time (MAX)

Fine
interpolation
calculation
time

Fine
interpolation
calculation
time(MAX)

MatrixIO
scanning
time

352

353
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355

356
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1%t axis
estimated
actual
axis servo
loop gain
(Kp)

2" axis
estimated
actual
axis servo
loop gain

(Kp)

34 axis
estimated
actual
axis servo
loop gain
(Kp)

4t axis
estimated
actual
axis servo
loop gain
(Kp)

5t axis
estimated
actual
axis servo
loop gain
(Kp)

368

369

370

371

372

Maximum
feeding axis
tracking 1st
spindle error
when tappin
g (linear
direction)

Maximum
feeding axis
tracking 2nd
spindle error
when tappin
g (linear
direction)

Maximum
feeding axis
tracking 3rd
spindle error
when tappin
g (linear
direction)

Maximum
feeding axis
tracking 4th
spindle error
when tappin
g (linear
direction)

Maximum
feeding axis
tracking 5th
spindle error
when tappin
g (linear
direction)
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385
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4th MPG
Position
Counter

5th MPG
Position
Counter

6th MPG
Position
Counter

7th MPG
Position
Counter

Script
executor exe
cute time
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326
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Time of
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serial
interpolation,
unit ps.

Time of
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interpolation,
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Interpolation
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Interpolation co
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MatrixIO
scanning
time (MAX)

357

Interpolation 358
calculation

time

Interpolation 359
calculation

time(MAX)

Trajectory 360
Plan
calculation

time

Trajectory 361
Plan
calculation

time (MAX)

10 scanning 362

time
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6th axis
estimated
actual
axis servo
loop gain

(Kp)

7th axis
estimated
actual
axis servo
loop gain

(Kp)

8th axis
estimated
actual
axis servo
loop gain

(Kp)

9th axis
estimated
actual
axis servo
loop gain

(Kp)

10t axis
estimated
actual
axis servo
loop gain
(Kp)

11t axis
estimated
actual
axis servo
loop gain
(Kp)

373

374

375
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377
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Maximum
feeding axis
tracking 6th
spindle error
when tappin
g (linear
direction)

Axis board
data
exchange int
erpolation
timeout
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BPT function
block
number limit

Motion
planning low
performance
times

Playing
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command
error times

Substitute
interpolatio
n execution
times

389
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Script
executor exe
cute time
(MAX)
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motion
planning
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execution
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System
interpolatio
n data
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insufficient
times

Wireless
handheld
pendant Key
Lost times

Wireless
handheld
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packet error
times
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331 Acquired 347 IO scanning 363 12t axis 379  Substitute 395 Customized
program time (MAX) estimated interpolatio PLC
memory area actual n status scanning
number axis servo time

loop gain
(Kp)

332 Idle program PLC 364 13t axis 380 Timesofaxis 396 Customized
memory area scanning estimated board data PLC
number time actual exchange scanning

axis servo time (MAX)
loop gain
(Kp)

333  Ratio of 349 PLC 365 14t axis 381 Hardware 397  Customized
coarse/fine scanning estimated interrupt PLC fast
interpolation time (MAX) actual status scanning
(Removed axis servo time
after loop gain
10.116.10A) (Kp)

334  Motion 350 MotionPlan 366 15t axis 382  System 398  Customized
planning calculation estimated interrupt PLC fast
command time actual status scanning
error times axis servo time (MAX)
(Internal Test) loop gain

(Kp)

335 FRAM error 351 MotionPlan 367 16t axis 383  Software 399  Customized
counter calculation estimated interrupt PLC version
(Removed time (MAX) actual status number
after axis servo
10.114.38C, loop gain
10.115.43C) (Kp)

[0320] : Number of previewed serial blocks

[Definition] : The number of blocks in NC program which are previewed for generating velocity profile while
system is machining.

[Description] :

1. When controller has enough performance, the value will stay constant.

2. The value may drop to 0 when machining start, machining ending or having low-performance.

3. System Data 320 only accumulates after data 324 reaches its max value.

[0321] : Judge if polynomial module find no root under alarms

[Definition] : Used to explain the possible reason of system sending COR-139 polynomial solution root error.
[Description] :

When system sending "COR-139 Polynomial Solution Root Error", please send the system data variable feedback
message to the controller OEM.
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1. If the data variable is 0 represents "Didn't enter the polynomial module/Polynomial module solution correct"
2. If the data variable is 1 represents "Polynomial solution root correct but not the one user requests".

3. If the data variable is 2 represents "Polynomial module solution failed, numerical method failed".

4. If the data variable is 3 represents "The highest power of the polynomial is not 1~4".

[0322] : Threading index checking error

[Definition] : The threading begins after receiving the spindle index signal, if found the signal unreasonable then
the system data will +1, ends the threading starting action and access a new index signal. Not influencing the
threading quality.

[Descriptions] :

1. If found the signal unreasonable then the system data will +1, ends the threading starting action and awaits for
the next index signal.

2. The threading action won't start if the system data +1, the action only starts after the next correct index signal
comes in, so it won't affect the threading quality

[0323] : Maximum Z axis tracking spindle error when threading

[Definition] : Use the spindle and Z axis feedback to calculate the tracking error when Z axis is in constant speed
during the threading, unit: BLU

[Descriptions] :

1. Calculation: Z to Spindle tracking error = (Spindle feedback error) * (Spindle rotation to Z axis movement ratio) -
(Z axis feedback error).

2. Only works for G33/G21/G78 blocks; the value only updates when Z axis in constant speed section.

3. The smaller the value is, the better the Z axis to spindle tracking and the threading quality.

4. When consecutive G21 blocks are executed, the value will be set 0 at first G21 block; will be set 0 when G87 block
executed, but will keep updating maximum error value when G33 executed.

5. Available version starts from 10.116.16U, 10.116.240.

[0324] : Number of interpolating serial blocks
[Definition] :
[Descriptions] :

1. When controller has enough performance, the value will stay constant.

2. The value may drop to 0 when machining start, machining ending or having low-performance.

3. When performance lowers, System Data 320 will first decrease down to 0 then System Data 324, and System Data
376 will +1.

[0325] : Time of previewed serial interpolation, unit ps

[Definition] : The total time of all previewed blocks which have preliminary acceleration/deceleration profiling
while system machining.

[Descriptions] :

1. The value increases when the machining start, and then decrease after acceleration/deceleration profiling
finishes while System Data 326 value increases.

2. When performance lowers or the previewed blocks are about to finish, System Data 327 will first decrease to 0,
then System Data 326, and finally System Data 325.

[0326] : Time of completed serial interpolation, unit s

[Definition] : The total time of all blocks which finished the acceleration/deceleration profiling while system
machining

[Descriptions] :
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1. System Data 325 increases first when the machining stars, then System Data 326 increases.

2. The value decreases after the acceleration/deceleration profiles were transformed into interpolation commands.
3. When performance lowers or the previewed blocks are about to finish, System Data 327 will first decrease to 0,
then System Data 326, and finally System Data 325.

[0327] : Interpolation command remaining time, unit ms

[Definition] : The total time of the pending interpolation commands in system machining.

[Descriptions] :

1. System Data 325 increases first when the machining stars, then System Data 327 increases.

2. System Data 326 usually decreases when System Data 327 increases.

3. When performance lowers or the previewed blocks are about to finish, System Data 327 will first decrease to 0,
then System Data 326, and finally System Data 325.

[0328] : Combined speed

[Definition] : The actual combined feedrate command value, unit LIU/min
[Descriptions] :

1. The PLC axis is excluded from combined feedrate calculation.

2. The value is the same as R700.

[0329] : Cycle time

[Definition] : Shows the current machining time

[Descriptions] :

1. Displaying format : hour-minute (the 3rd & 4th digit from last) - second (the last 2 digits).

2. Example : When value is 12345, it means the machining time has been : 1 hour-23 minutes-45 seconds

[0330] : Interpolation command interrupted times

[Definition] : If the command was interrupted during interpolation, the accumulation count of all paths +1.
[Descriptions] :

1. The CNC and PLC axis groups (paths) will vibrate with the machine if this happens.

[0331] : Acquired program memory area number

[Definition] : The number of acquired memory area when system executes the machining.
[Descriptions] :

1.Records the current machining status, being cleared after reset.

[0332] : Idle program memory area number

[Definition] : The number of idle memory area when system executes the machining.
[Descriptions] :

1.Records the current machining status, being cleared after reset.

[0333] : Ratio of coarse/fine interpolation
[Descriptions] :
1. Removed after version 10.116.10A.
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[0334] : Motion planning command error times (Internal Test)

[Definition] : The number of times that motion planning command error occurred when system is machining.
[Descriptions] :

1. The value should be 0 normally.

2. Motion planning command error check only activated while running certain scripts of Auto-Test. If there is an
error occurred, add one to the value.

[0335] : FRAM error counter
[Descriptions] :
1. Removed after version 10.114.38C, 10.115.43C.

[0336] : Axis board data exchange time

[Definition] : The average data exchange time between the controller and its slave device, unit: us.
[Descriptions] :

1. The value shouldn't be higher than Pr3203 * interpolation time, or it can cause command error. Please refer to
controller parameter Pr3203 for further descriptions.

2. If the abnormal axis board data exchange time is within 5000 (5 ms), the system will activates the substitute
interpolation as a compensation, or it can cause severe command error.

3. For further descriptions of substitute interpolation, please refer to System Data 0378 Substitute interpolation
execution times

4, For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0337] : Axis board data exchange time (MAX)

[Definition] : The longest axis board data exchange time the system has ever recorded, unit: us.
[Descriptions] :

1. If the value is higher than controller parameter Pr3203 * interpolation time, it means the command error
happened.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0338] : Fine interpolation calculation time
[Descriptions] :
1. Removed after version 10.116.10A.

[0339] : Fine interpolation calculation time (MAX)
[Descriptions] :
1. Removed after version 10.116.10A.

[0340] : MatrixIO scanning time
[Definition] : The average MatrixIO scanning time, unit: us.

[0341] : MatrixIO scanning time (MAX)
[Definition] : The longest MatrixIO scanning time the system has ever recorded, unit: us.

[0342] : Interpolation calculation time
[Definition] : The average time system used to calculate the interpolation commands, unit: us.
[Descriptions] :
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1. The variable shouldn't be higher than controller parameter Pr3203 * interpolation time, or it can cause
interpolation timeout and lead to command error.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0343] : Interpolation calculation time (MAX)

[Definition] : The longest interpolation calculation time the system has ever recorded, unit: us.

[Descriptions] :

1. If the variable is higher than controller parameter Pr3203 * interpolation time, it means the interpolation timeout
had happened and can lead to command error.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0344] : Trajectory Plan calculation time
[Definition] : The average time system used calculate the Trajectory Plan, unit: us.

[0345] : Trajectory Plan calculation time(MAX)
[Definition] : The longest Trajectory Plan calculating time the system has ever recorded, unit: us.

[0346] : 10 scanning time

[Definition] : The average time kernel used to read the I/O changes on the I/0 board, unit: us.

[Descriptions] :

1. The variable shouldn't be higher than controller parameter Pr3202 *I/O scanning time, or it can cause 10 update
lag. Please refer to controller parameter Pr3202 fro further descriptions.

[0347] : 10 scanning time (MAX)

[Definition] : The longest 10 scanning time the system has ever recorded, unit: us.

[Descriptions] :

1. If the variable is higher than controller parameter Pr3202 *I/0 scanning time, it means the 10 update lag had
happened.

[0348] : PLC scanning time

[Definition] : The average PLC scanning time, unit: us.

[Descriptions] :

1. The value shouldn't exceed parameter Pr3204 PLC scanning time, or it might cause PLC update lag.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3204 and System Data 5 PLC
scanning time.

[0349] : PLC scanning time (MAX)

[Definition] : The longest PLC scanning time the system has ever recorded, unit: us.

[Descriptions] :

1. If the value is higher than controller parameter Pr3204 *PLC scanning time, it means the PLC update lag had
happened.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3204 and System Data 5 PLC
scanning time.

[0350] : Motion Plan calculation time
[Definition] : The average time system used to calculate the Motion Plan (velocity profile), unit: us.
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[0351] : Motion Plan calculation time (MAX)
[Definition] : The longest Motion Plan calculation time the system has ever recorded, unit: us.

[0352~0367] : 1st ~16th axis estimated actual axis servo loop gain (Kp)

[Definition] : The Kp value estimated by following error and the current speed.

[Descriptions] :

1. The estimated Kp value = Speed feedback / following error (1/sec)

2. Pr181~196 is the actual Kp setting value, and System Data 352~367 here are the estimated Kp value.
3. The estimated Kp value is 0 when the following error is 0.

[0368~0373] : Maximum feeding axis tracking spindle error when tapping (linear direction)

[Definition] : The maximum error when the feeding axis tracking spindle in the tapping process, unit: BLU
[Descriptions] :

1. The deviation between maximum and minimum feeding axis spindle following error (straight direction) in the
tapping process should be smaller, the smaller the deviation is, the better the synchronous tapping precision is.
2. Available version: 10.114.16~10.116.5

[0374] : Times of axis board data exchange timeout (exceeds 2x interpolation

[Definition] : The variable will +1 if the axis board exchange time is accidentally too long and exceeds twice the
interpolation time while running the system, but not definitely affects the machining effects.

[Descriptions] :

1. Axis board data exchange timeout, it might make the YASKAWA/SYNTEC serial drivers send AE50 alarm.

2. Not definitely affects the machining surface effects, the variable is used to support AE50 alarm diagnose.

[0375] : BPT block number limit

[Definition] : If executing massive high speed short blocks while executing, system will automatically arrange
blocks to protect system stability. The value shows the limit block number.

[Descriptions] :

1. If the machining program is too strict, the controller will plan and send a more steady feedrate if it is impossible
to plan according to the input feedrate.

2. The increase of the system data does not affect the machining rate if it is impossible to plan according to the
input feedrate.

2. The increase of the system data does not affect the machining performance.

[0376] : Motion planning low performance times

[Definition] : When the controller is in motion planning, if deceleration happened due to low-performance, the
system data will +1.

[Descriptions] :

1. The variable increases because of severe low-performance of the system, please check if there is any high load
customization or plug-ins.

2. When low performance happened, the machining decelerates because of the system self-protection. Can be
avoided by reducing the command feedrate.

3. The value is normal to increase when the Cycle Start just begins. If it increases during the machining then it
means the lack of performance.

4. If there is no fluctuation in the machining time, then no need to refer to this System Data.
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[0377] : Playing mode command error times

[Definition] : If the controller can't access the correct playing command in the playing process, the system data
will +1.

[Descriptions] :

1. The variable only works under the playing mode.

[0378] : Substitute interpolation execution times

[Definition] : If the axis board data exchange time is too long, the system will activates the substitute interpolation
to avoid the M2/M3/EtherCAT serial drivers sending synchronization error alarms, and the System Data will +1.
[Descriptions] :

1. The system data should be 0 under normal conditions, non-zerp means the substitute interpolation had
happened.

2. Substitute interpolation might be caused by low-performance, long machining time or system timeout

when using dipole.

3. The substitute interpolation is a predicted contour, it might slightly affects the machining quality.

4. To avoid mechanical conflict, the substitute interpolation can only be executed for 10 millisecond, the driver will
still send the alarm if exceeded.

[0379] : Substitute interpolation status

[Definition] : To determine if the controller is activating the substitute interpolation function.
[Descriptions] :

1.-1 : Not supporting, 0 : Not activated, 1 : Activated

[0380] : Times of axis board data exchange

[Definition] : The variable +1 every time the communication module executes.

[Descriptions] :

1. If hardware interrupt and the address of the axis board are both correct, the System Data will add up normally; if
not adding up normally, then it means there may be hardware problems or the interrupt and axis board address are
incorrect. System will send the OP-001 "axis board setup error" alarm.

2. The adding up speed equals to the execution times of the communication module in a unit time, it's related to
Pr3203 setups.

3. The actual value of Pr3203 is related to hardware interrupt clock rate, the actual value of SUPER controller is
about Pr3203/1000*983; 10 series and EZ series controllers are about Pr3203/1000*819; other series controllers are
the same as Pr3203.

[0381] : Hardware interrupt status

[Definition] : Reads the output logic level of external hardware interrupt.

[Descriptions] :

1.-1 : Not support reading, 0 : Logic0,1 : Logic 1

2. Because the interrupt changing frequency is far higher than the HMI update frequency, the system data shows 0
in steady state if supports reading.

[0382] : System interrupt status

[Definition] : Reads the received logic level of CPU interrupt.

[Descriptions] :

1.-1 : Not support reading, 0 : Logic0,1 : Logic 1

2. Because the interrupt changing frequency is far higher than the HMI update frequency, the system data shows 0
in steady state if supports reading.
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[0383] : Software interrupt status

[Definition] : Records the current logic level of software interrupt.

[Descriptions] :

1.-1 : Not support reading, 0 : Logic0,1 : Logic 1l

2. Because the interrupt changing frequency is far higher than the HMI update frequency, the system data shows 0
in steady state if supports recording.

[0384~0387] : The 4th/5th/6th/7th MPG absolute position counter
[Definition] : The current pulse accumulation value (after frequency quadrupling) input of each MPG.
[Descriptions] :

This variable can be used to check whether input signal pulse of MPG is normal. If this value is abnormal after one
turn, please check setting of Pr2024~, Pr2044~and Pr2054~ or wiring of MPG (loose connector, MPG power, A+, A-,
B+, B- signal...)

[0388] : Script executor execute time

[Definition] : The average time of script executor execute all script, unit: us.

[Descriptions] :

1. If the value increase continually, please check the script of routine script has not infinity loop.
2. Support version: 10.118.32E, 10.118.401, 10.118.411, 10.118.45 and after.

[0389] : Script executor execute time (MAX)

[Definition] : The longest script executor execute time the system has ever recorded, unit: us.
[Descriptions] :

1. If the value increase continually, please check the script of routine script has not infinity loop.
2. Support version: 10.118.32E, 10.118.401, 10.118.411, 10.118.45 and after.

[0390] : Number of times that motion planning block exceeded capacity limitation

[Definition] : When blocks that controller have interpreted are out of capacity, the debug value will add one.
[Description] :

1. There are limits for blocks interpreted by the controller. When too many blocks for the controller to process, it
might be out of capacity.

2. There is a protection by software to avoid circumstance that the controller is unable to interpret any blocks. The
system will stop interpretation if capacity is full, so that exceeding capacity limitation should never happen.

3. The value should be zero normally. If not, system alarm OP-001 or system crash may occur.

[0391] : Internal process execution times

[Definition] : The controller software background execution times, the data +1 after every execution.
[Descriptions] :

1. The process that no need to be executed immediately will be executed in the controller software background.
2. The internal process execution times will be lower when the system is busier.

[0392] : System interpolation data accessible space insufficient times

[Definition] : If there are excessive function data being sent out during interpolation and exceeds the accessible
space, the system will ignore the exceeded function data and system data +1.

[Descriptions] :
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1. The system data should be 0 under normal situation, if it's not 0 means the insufficient of system accessible space
during interpolation.

2. The space insufficient may be caused by the excessive function data being sent out during interpolation.

3. The situation might lead to the incorrect execution of axis function, ex: Backlash changing error.

[0393] : Wireless handheld pendant Key Lost times

[Definition] : Wireless handheld pendant Key Lost times

[Descriptions] :

1. The wireless receiver doesn't receive the correct handheld pendant key packet.

[0394] : Wireless handheld pendant CRC packet error times

[Definition] : The wireless handheld pendant CRC packet error times.
[Descriptions] :

1. The wireless receiver being interfered by noise and lead to CRC packet error.

[0395] : Customized PLC scanning time

[Definition] : The average spent time of customized PLC scanning, unit: us.
[Descriptions] :

1. The data only works when using customized PLC functions.

[0396] : Customized PLC scanning time (MAX)

[Definition] : The maximum spent time of customized PLC scanning, unit: us.
[Descriptions] :

1. The data only works when using customized PLC functions.

[0397] : Customized PLC fast scanning time

[Definition] : The average spent time of customized PLC fast scanning, unit: us.
[Descriptions] :

1. The data only works when using customized PLC functions.

[0398] : Customized PLC fast scanning time (MAX)

[Definition] : The maximum spent time of customized PLC fast scanning, unit: us.
[Descriptions] :

1. The data only works when using customized PLC functions.

[0399] : Customized PLC version number

[Definition] : Customized PLC version number.
[Descriptions] :

1. The data only works when using customized PLC functions.
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4 1tspindle 4 2Mspindle 4 3"spindle 4 4thspindle 4 sthspindle

0 encoder 2 encoder 4 encoder 5 encoder 7 encoder

8  command 4 command 0  command 6 command 2 command
error times error times error times error times error times

4 15tspindle 4 2"spindle 4 3"gpindle 4 gthgpindle 4 sthgpindle

0 serial encoder 2 serial encoder 4 serial encoder 5 serial encoder 7 serial encoder

9  timeout error 5 timeout error 1 timeouterror 7 timeout error 3 timeout error
times times times times times

4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved)

1 2 4 5 7

0 6 2 8 4

4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved)

1 2 4 5 7

1 7 3 9 5

4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved)

1 2 4 6 7

2 8 4 0 6

4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved)

1 2 4 6 7

3 9 5 1 7

4 (Reserved) 4 (Reserved) 4  (Reserved) 4 (Reserved) 4 (Reserved)

1 3 4 6 7

4 0 6 2 8

4 (Reserved) 4 (Reserved) 4  (Reserved) 4 (Reserved) 4 (Reserved)

1 3 4 6 7

5 1 7 3 9

[Debug Page 6] : System Data on this page only apply to SYNTEC serial spindle, and drive firmware version
must be 1.2.28 or newer, and the controller version must be newer than 10.116.10H or 116.16.

[400~] : Machine angle

[Unit] : 0.0001 Rev

[Descriptions] : Corresponds to drive status variable D1-04

1. The absolute position relates to the Z index of encoder. The position of the Z index is 0 and divides 1 rev into
10000 increments. The System Data resets 0 from 9999 after 1 revolution and counts continuously. For example: If
the machine angle value is 4791 means 0.4791 rev, and it equals to 360 deg x 0.4791 rev = 172.476 degree.

2. To troubleshoot encoder feedback problems, rotate the motor manually and check if the machine angle changes
following the motor rotation.

3. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.
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[401~] : IGBT temperature

[Unit]:0.1°C

[Descriptions] : Corresponds to drive status variable D1-23

1. Shows the current IGBT temperature, check if the driver is overheated. Alarm AL-10 will be triggered the value
exceeds 90°C, please troubleshoot according to the manual instructions.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[402~] : DC bus voltage

[Unit] : 0.1V,

[Descriptions] : Corresponds to driver status variable D1-24

1. Checks the driver input voltage. When the driver is connected to a 220V, 3-phase power supply, the data value
should be around 2200. Alarm AL-13 will be triggered if the voltage is lower than 70% of the rated value, please
check the power supply.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[403~] : Serial encoder CRC error times (hardware)

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-28.

1. Checks if there are CRC errors in the serial packets returned to drive from the first encoder, if there is an error
then +1. Alarm AL-48 will be triggered if there are 3 error packets in a row, please check the groundings of the
machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[404~] : Driver KTY84 sensor temperature

[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-41.

1. The data value is the KTY84 sensor temperature, can use drive parameter P1-31 to decide the threshold of alarm
AL-11. Please check P1-31 or troubleshoot according to the manual instructions when AL-11 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[405~] : Second serial encoder CRC error times (hardware)

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-42.

1. Checks if there are CRC errors in the serial packets returned to drive from the second encoder, if there is an error
then +1. Alarm AL-49 will be triggered if there are 3 error packets in a row, please check the groundings of the
machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[406~] : First feedback SYNTEC encoder internal KTY84 sensor temperature

[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-50.

1. It's the internal KTY84 sensor temperature of the first feedback SYNTEC encoder, can use drive parameter P1-32
to decide the threshold of alarm AL-40. Please check P1-32 or troubleshoot according to the manual instructions
when AL-40 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[407~] : First feedback SYNTEC encoder external KTY84 sensor temperature
[Unit] : 0.1°C
[Descriptions] : Corresponds to driver status variable D1-51.
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1. It's the external KTY84 sensor temperature of the first feedback SYNTEC encoder, can use drive parameter P1-33
to decide the threshold of alarm AL-41. Please check P1-33 or troubleshoot according to the manual instructions
when AL-41 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[408~] : Serial encoder command error times

[Unit] : Count

[Descriptions] : Corresponds to drive status variable D1-46.

1. Checks the correctness of the packet from drive sent to the encoder, the data value +1 if incorrect. Please check
the groundings of the machine, drive, and encoder when this case happens.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[409~] : Serial encoder timeout error times

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-47.

1. Determine encoder functionality by checking if the encoder responds in time after a command sent, the data
value +1 if the driver and encoder disconnect. Alarm AL-48 will be triggered if disconnection happens 3 timesin a
row, please check the groundings of the machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

Debug Page 6 - 36



7 Debug Page 7

480

481

482

483

484

485

486

6t spindle
machine
angle

6t spindle
IGBT
temperature

6 spindle
DC bus
voltage

6t spindle
serial
encoder CRC
error times
(hardware)

6t spindle
driver
KTY84
temperature

6™ spindle
second
serial
encoder CRC
error times
(hardware)

6™ spindle
first
feedback
SYNTEC
encoder
internal
KTY84
temperature

496

497

498

499

500

501

502

7™ spindle
machine
angle

7t spindle
IGBT
temperature

7t spindle
DC bus
voltage

7t spindle
serial
encoder CRC
error times
(hardware)

7t spindle
driver KTY84
temperature

7t spindle
second
serial
encoder CRC
error times
(hardware)

7t spindle
first
feedback
SYNTEC
encoder
internal
KTY84
temperature

512

513

514

515

516

517

518

HLEKF=&a/Machine Tool Products - System Data of Controller.

8t spindle
machine
angle

8th spindle
IGBT
temperature

8t spindle
DC bus
voltage

8t spindle
serial
encoder CRC
error times
(hardware)

8t spindle
driver KTY84
temperature

8t spindle
second
serial
encoder CRC
error times
(hardware)

8t spindle
first
feedback
SYNTEC
encoder
internal
KTY84
temperature

528

529

530

531

532

533

534

6t spindle
machine
angle

6t spindle
IGBT
temperature

9th spindle
DC bus
voltage

9th spindle
serial
encoder CRC
error times
(hardware)

9th spindle
driver KTY84
temperature

9th spindle
second
serial
encoder CRC
error times
(hardware)

9th spindle
first
feedback
SYNTEC
encoder
internal
KTY84
temperature

544

545

546

547

548

549

550

10™ spindle
machine
angle

10 spindle
IGBT
temperature

10t spindle
DC bus
voltage

10% spindle
serial
encoder CRC
error times
(hardware)

10t spindle
driver KTY84
temperature

10% spindle
second
serial
encoder CRC
error times
(hardware)

10% spindle
first
feedback
SYNTEC
encoder
internal
KTY84
temperature

DebugPage7 - 37



HLEKF=&a/Machine Tool Products - System Data of Controller.

487  gtspindle 503  7thspindle 519  gthspindle 535 9thgpindle 551 10t spindle
first first first first first
feedback feedback feedback feedback feedback
SYNTEC SYNTEC SYNTEC SYNTEC SYNTEC
encoder encoder encoder encoder encoder
external external external external external
KTY84 KTY84 KTY84 KTY84 KTY84
temperature temperature temperature temperature temperature

488  gMspindle 504  7thspindle 520  gthspindle 536  9thspindle 552 10%spindle
encoder encoder encoder encoder encoder
command command command command command
error times error times error times error times error times

489 gspindle 505  7thspindle 521  gthspindle 537  9thspindle 553 10 spindle
encoder encoder encoder encoder encoder
timeout timeout timeout timeout timeout
error times error times error times error times error times

490  (Reserved) 506  (Reserved) 522  (Reserved) 538 (Reserved) 554  (Reserved)

491  (Reserved) 507 (Reserved) 523  (Reserved) 539 (Reserved) 555  (Reserved)

492  (Reserved) 508 (Reserved) 524  (Reserved) 540  (Reserved) 556  (Reserved)

493  (Reserved) 509 (Reserved) 525  (Reserved) 541  (Reserved) 557  (Reserved)

494  (Reserved) 510 (Reserved) 526  (Reserved) 542  (Reserved) 558  (Reserved)

495  (Reserved) 511 (Reserved) 527  (Reserved) 543  (Reserved) 559  (Reserved)

[Debug Page 7] : System Data on this page only apply to SYNTEC serial spindle, and drive firmware version

must be 1.2.28 or newer, and the controller version must be newer than 10.116.10H or 116.16.

[480~] : Machine angle

[Unit] : 0.0001Rev
[Descriptions] : Corresponds to driver status variable D1-04.

1. The absolute position relates to the Z index of encoder. The position of the Z index is 0 and divides 1 rev into
10000 increments. The System Data resets 0 from 9999 after 1 revolution and counts continuously. For example: If

the machine angle value is 4791 means 0.4791 rev, and it equals to 360 deg x 0.4791 rev = 172.476 degree.

2. To troubleshoot encoder feedback problems, rotate the motor manually and check if the machine angle changes
following the motor rotation.

3. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.
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[481~] : IGBT temperature

[Unit]:0.1°C

[Descriptions] : Corresponds to driver status variable D1-23.

1. Shows the current IGBT temperature, check if the driver is overheated. Alarm AL-10 will be triggered the value
exceeds 90°C, please troubleshoot according to the manual instructions.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[482~] : DC bus voltage

[Unit] : 0.1V,

[Descriptions] : Corresponds to driver status variable D1-24.

1. Checks the driver input voltage. When the driver is connected to a 220V, 3-phase power supply, the data value
should be around 2200. Alarm AL-13 will be triggered if the voltage is lower than 70% of the rated value, please
check the power supply.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[483~] : Serial encoder CRC error times (hardware)

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-28.

1. Checks if there are CRC errors in the serial packets returned to drive from the first encoder, if there is an error
then +1. Alarm AL-48 will be triggered if there are 3 error packets in a row, please check the groundings of the
machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[484~] : Driver KTY84 sensor temperature

[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-41.

1. The data value is the KTY84 sensor temperature, can use drive parameter P1-31 to decide the threshold of alarm
AL-11. Please check P1-31 or troubleshoot according to the manual instructions when AL-11 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[485~] : Second serial encoder CRC error times (hardware)

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-42.

1. Checks if there are CRC errors in the serial packets returned to drive from the second encoder, if there is an error
then +1. Alarm AL-49 will be triggered if there are 3 error packets in a row, please check the groundings of the
machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[486~] : First feedback SYNTEC encoder internal KTY84 sensor temperature

[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-50.

1. It's the internal KTY84 sensor temperature of the first feedback SYNTEC encoder, can use drive parameter P1-32
to decide the threshold of alarm AL-40. Please check P1-32 or troubleshoot according to the manual instructions
when AL-40 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[487~] : First feedback SYNTEC encoder external KTY84 sensor temperature
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[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-51.

1. It's the external KTY84 sensor temperature of the first feedback SYNTEC encoder, can use drive parameter P1-33
to decide the threshold of alarm AL-41. Please check P1-33 or troubleshoot according to the manual instructions
when AL-41 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[488~] : Serial encoder command error times

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-46.

1. Checks the correctness of the packet from drive sent to the encoder, the data value +1 if incorrect. Please check
the groundings of the machine, drive, and encoder when this case happens.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[489~] : Serial encoder timeout error times

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-47.

1. Determine encoder functionality by checking if the encoder responds in time after a command sent, the data
value +1 if the driver and encoder disconnect. Alarm AL-48 will be triggered if disconnection happens 3 timesin a
row, please check the groundings of the machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.
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57 (Reserved) 58 (Reserved) 60 (Reserved) 62 (Reserved) 63 (Reserved)
3 9 5 1 7
57  (Reserved) 59 (Reserved) 60 (Reserved) 62 (Reserved) 63  (Reserved)
4 0 6 2 8
57 (Reserved) 59 (Reserved) 60 (Reserved) 62 (Reserved) 63  (Reserved)
5 1 7 3 9

[Debug Page 8] : For the system data on this page, the controller version must be 10.118.3 or newer.

[0560~0561] : 17th ~ 18th axis double loop position feedback error

[Definition] : Difference value between feedback of motor encoder & optical scale encoder. Calculated as: "Double
loop Position Error - System Data 080~095" = "Absolute position feedback - System Data 096~111" - "Second absolu
te position feedback - System Data 112~127". Unit: BLU.

[Descriptions] :

1. The value reflects the mechanical error (backlash or slip) between motor and linear encoder to mismatch.

2. When the axis is static, the error is called static error. If it is greater than Pr1421~, alarm MOT-31 "Excess static
double loop position error" will appear.

3. When axis is in motion, the error is called dynamic error. If it is greater than Pr3817, alarm MOT-24 "Severe double
loop position error" will appear.

4. If this data increases abnormally with machine movement before home search, please check linear encoder
resolution, or check its signal order (A+, A-, B+, B-).

[0576~0577] : 17th ~ 18th axis absolute position feedback

[Definition] : Axis motors position feedback, unit: BLU

[Descriptions] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0592~0593] : 17th ~ 18th axis second absolute position feedback

[Definition] : The position feedback of axis linear scales, unit: BLU

[Descriptions] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0608~0609] : 17th ~ 18th axis machine coordinate

[Definition] : Display of each axis machine coordinate, unit: BLU

[Descriptions] :

1. Use to check the correctness of machine's position.

2.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0624~0625] : 17th ~ 18th axis second feedback position index counter

[Definition] : When index signal of second feedback of each axis is generated, hardware will latch the current
number of pulse.

[Descriptions] :

1. Theoretically, the value change increment in the same direction must equal to Pr261~ * Pr301. If not, it

means cables have loss pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose cable or
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noise interference.
2. This variable will be set to zero after finishing the first home search for non-absolute encoder.
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6 (Reserved) 6 (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved)
5 6 8 9 1
0 6 2 8 4
6  (Reserved) 6 (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved)
5 6 8 9 1
1 7 3 9 5
6 (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved) 7  (Reserved)
5 6 8 0 1
2 8 4 0 6
6  (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved) 7  (Reserved)
5 6 8 0 1
3 9 5 1 7
6  (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved) 7  (Reserved)
5 7 8 0 1
4 0 6 2 8
6 (Reserved) 6 (Reserved) 6 (Reserved) 7 (Reserved) 7 (Reserved)
5 7 8 0 1
5 1 7 3 9

[Debug Page 9] : For the system data on this page, the controller version must be 10.118.3 or newer.

[0640~0641] : 17th ~ 18th axis following error

[Definition] : Axis position command and position feedback error value, calculation:

[Following error- System Data 160~175] = [Absolute position command - System Data 192~207] - [Absolute position
feedback- System Data 176~191] , unit: BLU

[Descriptions] :

1.The value is the real time following error used to check motion lag of each axis.

2.For static axis, this error is called static error and should be very close to zero. If it is greater than Pr561~, alarm
MOT-008 [Loss Pulse] will appear.

3.For dynamic axis, this error is called dynamic error and should be smaller than [Maximum allowed following error
Value- System Data 016~019]. If not, alarm MOT-019 [following error exceed] or even MOT-023 [Fatal following error
exceed] will appear.

4.When moving in constant speed, the variable should be close to [Reasonable following error Value- System

Data 032~035], if not, please check if drive position loop gain and controller Pr181~ are the same; and drive's feed
forward command or filter function are not disabled. Connection problem may be also a reason.

[0656~0657] : 17th ~ 18th axis absolute position feedback

[Definition] : Position feedback of axial motor, Unit: BLU

[Descriptions] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0672~0673] : 17th ~ 18th axis absolute position command
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[Definition] : The accumulated number of commands corresponds to each axis when the controller sends
command to the axis board, unit: BLU

[Descriptions] :

1."X/Y/Z/C Axis following error- System Data 008~011" = "X/Y/Z/C Absolute Position Command- System Data
040~043" - "X/Y/Z/C Absolute Position Feedback- System Data 024~027".

2.This variable is the position command being sent out from the controller, it may not equal to [X/Y/Z/C axis
machine coordinate- System Data 072~075] because it includes mechanical compensations (backlash, pitch,
temperature, quad-peak).

3.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0688~0689] : 17th ~ 18th axis reasonable following error

[Definition] : The reasonable position following error of each axis, calculation: Speed command(mm/min, deg/
min)/60/Pr181~, unit: BLU.

[Descriptions] :

1.The variable shows the reasonable following error of each axis, it should be close to "Axis following error- System
Data 640~641", if not, please make sure the driver position loop gain is the same as Pr181~ settings, driver
feedforward or command filter function are not closed. Abnormal cable connection may also cause inconsistency.

[0704~0705] : 17th ~ 18th axis maximum allowed following error

[Definition] : The maximum allowed following error when the axis is moving.

[Descriptions] :

1.The theorem value is Max(Pr461~, Pr821~)/Pr181~/60*1000.

2.If "Following error- System Data 640~641" exceeds this data value, alarm MOT-019 "Excess following error" will
appear.

3.If "following error- System Data 640~641" exceeds twice the data value, alarm MOT-023 "Severe Excess following
error" will appear.
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7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 4 6 7 9
0 6 2 8 4
7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 4 6 7 9
1 7 3 9 5
7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 4 6 8 9
2 8 4 0 6
7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 4 6 8 9
3 9 5 1 7
7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 5 6 8 9
4 0 6 2 8
7 (Reserve 7 (Reserved) 7 (Reserved) 7  (Reserved) 7  (Reserved)
3 d 5 6 8 9
5 1 7 3 9

[Debug Page 10] : For the system data on this page, the controller version must be 10.118.3 or newer.

[0720~0721] : 17th ~ 18th axis following error

[Definition] : Axis position command and position feedback error value, calculation:

[Following error- System Data 160~175] = [Absolute position command - System Data 192~207] - [Absolute position
feedback- System Data 176~191] , unit: BLU

[Descriptions] :

1.The value is the real time following error used to check motion lag of each axis.

2.For static axis, this error is called static error and should be very close to zero. If it is greater than Pr561~, alarm
MOT-008 [Loss Pulse] will appear.

3.For dynamic axis, this error is called dynamic error and should be smaller than [Maximum allowed following error
Value- System Data 016~019]. If not, alarm MOT-019 [following error exceed] or even MOT-023 [Fatal following error
exceed] will appear.

4.When moving in constant speed, the variable should be close to [Reasonable following error Value- System

Data 032~035], if not, please check if drive position loop gain and controller Pr181~ are the same; and drive's feed
forward command or filter function are not disabled. Connection problem may be also a reason.

[0736~0737] : 17th ~ 18th axis following error after feedforward compensation

[Definition] : The effective following error value of each axis after the speed feedforward compensation is enabled.
[Descriptions] :

1. To enable feedforward compensation is to set Pr581>0, theoretical value = X axis speed command/((Pr181/(1-
Pr581/100)). When position Kp (Pr181) is fixed, the larger the feedforward value (Pr581), the smaller following

error displayed by the System Data is.
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2. Feedforward is suitable to compensate the following error of subtle target speed change. Excessive feedforward
may lead to vibration or contour overcut.

[0752~0753] : 17th ~ 18th axis servo loop DA value

[Definition] : The voltage value of each axis DAC chips which was sent to the axis board, unit: mvV
[Descriptions] :

1.Checks if the voltage (speed) command is correct when Pr381=1 (Voltage Command).

[0768~0769] : 17th ~ 18th axis offset limit
[Definition] :

1. Pr201~=0: During home search of each axis, the motor rotation revolution from home switch signal
disappears to encoder index signal appears. Unit: %. If value is 500, it means motor rotates 5 revs.

2. Pr201~=1:During home search of each axis, the distance from home switch signal disappears to optical
scale (linear encoder) index signal appears relative to 1 mm (Pr17=2). Unit: %. If value is 500, it means axis
moves 5 mm.

[Descriptions] :
1. If Pr201~= 0, suggested range of value is 20%~80%. If it is not in that range, enable home grid function (Pr941~=1).

[0784~0785] : 17th ~ 18th axis position index counter
[Definition] : When index signal of each axis is generated, hardware will latch the current number of pulse.

[Descriptions] :

1. Theoretically, the value change increment in the same direction must equal to Pr61~ * Pr81. If not, it means
cables have lost pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose cable or noise
interference.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.
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Average IST 84  (Occupie 86  (Occupie
Latency 8 d) 4 d)
Maximum IST 84  (Occupie 86  (Occupie
Latency 9 d) 5 d)
(Reserved) 85  (Occupie 86  (Occupie
0 d) 6 d
IST Latency 85  (Occupie 86  (Occupie
Severe Error 1 d) 7 d)
Counts
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80  9thaxis 82  (Reserved) 84  (Reserved) 85  (Occupie 87  (Occupie
8  abnormal 4 0 6 d 2 d
communication
times
80  10thaxis 82  (Reserved) 84  (Reserved) 85  (Occupie 87  (Occupie
9  abnormal 5 1 7 d 3 d)
communication
times
81 11t axis 82  (Reserved) 84  (Reserved) 85  (Occupie 87  (Occupie
0 abnormal 6 2 8 d 4 d)
communication
times
81  12thaxis 82  (Reserved) 84  Maxruntimeof 85 (Occupie 87  (Occupie
1 abnormal 7 3 serious error 9 d) 5 d)
communication thread
times
81 13t axis 82  (Reserved) 84  Thethread 86  (Occupie 87  (Occupie
2 abnormal 8 4 which hasserio 0 d) 6 d)
communication us error
times
81 14t axis 82  (Reserved) 84  Thethread 86  (Occupie 87  (Occupie
3 abnormal 9 5 which hasserio 1 d) 7 d)
communication us error
times
81 15t axis 83 (Reserved) 84 RIO 86  (Occupie 87 (Occupie
4 abnormal 0 6  Transmission 2 d) 8 d
communication Error Counts
times
81 16t axis 83  (Reserved) 84  RIO Overload 86  (Occupie 87  (Occupie
5  abnormal 1 7 ErrorCounts 3 d) 9 d)
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[Debug Page 11] : For the system data on this page, the controller version must be 10.118.3 or newer.

[0800~0817] : 1st ~ 18th axis abnormal communication times

[Definition] : Abnormal axis communication times.

[Descriptions] : The counter increases by one every time when the serial communication axis occurs an abnormal
communication.
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[0832] : Average IST Latency

[Definition] : The average time span from the end of the ISR to the start of the IST. (Unit: ps)

[Descriptions]

1. This variable is considered unacceptable if it is larger than the interpolation time interval. An unacceptable
average IST latency leads to command error(s).

2. For more information about the interpolation time interval, please refer to the controller parameter Pr3203 and
the system data 0004.

[0833] : Maximum IST Latency

[Definition] : The maximum IST Latency observed by the software. (Unit: ys)

[Descriptions]

1. Amaximum IST latency longer than the interpolation time interval, which is considered unacceptable, indicates
that command error(s) occurred.

2. For more information about the interpolation time interval, please refer to the controller parameter Pr3203 and
the system data 0004.

3. A possible cause of an unacceptable maximum IST latency is a large axis board data exchange time. Check the
controller parameter Pr3203, system data 0336, and system data 0337.

[0835] : IST Latency Severe Error Counts

[Definition] : Times that the IST Latency was observed longer than the interpolation time interval.
[Descriptions] : An IST Latency longer than the interpolation time interval leads to communication issue(s) and
hence this variable can be used in the analysis of the cause of communication issue(s).

[0843] : Max run time of serious error thread

[Definition] : Max run time of the thread has serious error

[Descriptions] :

1. If thread has serious error, show max run time of thread. The unit is second.

2. Because there are no only one thread, so the value just show the highest priority thread's max run time.

[0844~0845] : The thread which has serious error

[Definition] : Show which kernel thread has serious error now

[Descriptions] :

1. The number will show the kernel thread which has serious error, the value should be 0 at normal.

2. The value corresponds to the record value of the System crash event of the datalog, and the record size is 2
LONG.

[0846] : RIO Transmission Error Counts

[Definition] : Times that an RIO communication error in FPGA was detected by the controller software.
[Descriptions] : The RIO communication status of the FPGA is checked during each 10 scanning, and this counter
will increase by one if an error is detected.

[0847] : RIO Overload Error Counts
[Definition] : Times that an RIO overload error in FPGA was detected by the controller software.
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[Descriptions] : The RIO overload status of the FPGA is checked during each 10 scanning, and this counter will
increase by one if an error is detected.

¢ Ver 10.118.6 content not translated yet, incomplete CHT version.
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[Definition]
When human-machine module is executed once, add 1 to System Data 0000.
[Description]

1. Check whether human-machine interface module is executing. If this value is not adding, it means HMI
module stops abnormally.

2. The faster variable 0000 is adding, the more times HMI module is executed. It also means human-machine
responds faster.

[0001]: Times of motion interpolation

[Definition]
When hardware interrupt signal (ISR) is triggered, add 1 to System Data 0001.
[Description]

1. If communication module functions correctly, variable 0001 will be adding normally. If it is not adding, there
are some problems with hardware or communication module and alarm OP-001[Invalid axis board setting,
10 will not work] will appear.

2. The adding speed means times of execution of motion interpolation module in a unit time period, it is
related to Pr3203.

[0002]: PLC scan times

[Definition]
Each time when Normal PLC in ladder is completely scanned, add 1 to System Data 0002 will be added 1
[Description]

1. The adding speed means the times of scanning PLC ladder in a unit time period, it is related to Pr3204.

2. Actual value of Pr3204 is related to Motion Interpolation Time (System Data 0004), system picks the closest
integer multiple of System Data 0004 to parameter value. l.e., Pr3204 is 10000 and System Data 0004 is 3000,
the closest integer multiple is 9000 therefore the actual PLC scan time is 9000 (0.001ms).

[0003]: 1/0 scan times

[Definition]
Each time controller reads and writes all 10, add 1 to System Data 0003.
[Description]

1. The adding speed means the times that controller reads and writes all 10s, it is related to Pr3202.

2. Actual value of Pr3202 is related to Motion Interpolation Time (System Data 0004), system picks the closest
integer multiple of System Data 0004 to parameter value. l.e., Pr3202 is 5000 and System Data 0004 is 3000,
the closest integer multiple is 6000 therefore the actual I/O scan time is 6000 (0.001ms).

3. Ifthe adding speed is slower than PLC Scan Times, the parameter settings are inappropriate.

4. The System Data does not include Control Panel scan time.

[0004]: Motion interpolation time

[Definition]
The time interval between two hardware interrupt (ISR) is triggered, unit: psec.
[Description]

1. For SUPER Controller, this System Data is approximately Pr3203/1000*983; for 10 and EZ Series controller, it
is Pr3203/1000*819; other series of controllers equal to Pr3203.

2. If the System Data 0005 is different from above value, please refer to Parameter Manual to check if Pr1lis set
correctly.
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[0005]: PLC scanning time

[Definition]
Scanning time interval of PLC, unit: pysec
[Description]

1. For SUPER Controller, this System Data is approximately Pr3204/1000*983; for 10 and EZ Series controller, it
is Pr3204/1000*819; other series of controllers equal to Pr3204.

2. If the System Data 0005 is different from above value, please refer to Parameter Manual to check if Pr1lis set
correctly.

[0006]: SRAM writing times

[Definition] CF card writing times
[Description]

1. CF card has an endurance of about 1 million reading and writing cycles. When System Data 0006 is close to
one million, it is suggested to replace a new CF card to prevent bootup failure.
2. Reference System Data 020, 021, and 022.

[0007]: Free system memory

[Definition]
Free memory of Kernel, Unit: Byte

[Description]

1. System Data 0007 too low can causes system unstable or crash. If it is lower than 1M(1000000) or
100K(100000), alarm OP-007 [Low memory, memory space is less than 1M] or Op-008 [Fatal low memory,
memory space is less than 100K] will be triggered.

[0008~0011]: X/Y/Z/C axis following error

[Definition]

Error between position command and position feedback of each axis

Calculation: [X/Y/Z/C axis following error- System Data 008~011] = [X/Y/Z/C axis absolute position command-
System Data 040~043] -[X/Y/Z/C axis absolute position feedback- System Data 024~027], Unit: BLU

[Description]

1. Thisvariable is the real time following error used to check motion lag of each axis.

2. For static axis, this error is called static error and should be very close to zero. If it is greater than Pr561~,
alarm MOT-008 [Loss Pulse] will appear.

3. Fordynamic axis, this error is called dynamic error and should be smaller than [Maximum allowed following
error - System Data 016~019]. If not, alarm MOT-019 [following error exceed] or even MOT-023 [Fatal
following error exceed] will appear.

4. When moving in constant speed, System Data [0008~0011] and [reasonable following error- System Data
032~035] should be very close. If not, please check if drive position loop gain and controller Pr181~ are the
same; and drive's feed forward command or filter function are not disabled. Connection problem may be
also a reason.

[0012]: Spindle DA value

[Definition]
Spindle DA value sent by axis card. Unit: mV
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[Description]
Theoretical value = (spindle speed command/Pr1671)*1000. Generally used to inspect voltage output under inverter
spindle type (Pr1791=0, 5, 6, 7) or non-inverter spindle type (Pr1791=1~4) with voltage control mode (Pr386=1~).

[0013]: Max interpolation error of Z axis following spindle when tapping (linear direction)

[Definition]
During tapping, maximum error of Z axis following spindle, Unit: BLU

[Description]

1. During tapping, smaller the maximum value of [System Data 0014 Interpolation error of Z axis following
spindle], the better it is. It means tapping has higher precision.

2. For multiple axis group or multi-spindle systems, the displayed value is decided by R21 and R791~R794. For
example:
When R21=0 or 1, displays tapping information of main spindle of Axis Group 1;
When R21=2, displays tapping information of main spindle of Axis Group 2;
When R21= 3, displays tapping information of main spindle of Axis Group 3;
When R21=4, displays tapping information of main spindle of Axis Group 4;

3. Multiple axis group or multi-spindle systems display is valid from ver. 10.116.6A.

[0014]: Interpolation error of Z axis following spindle when tapping (linear direction)

[Definition]
During tapping, the dynamic error of Z axis following spindle, Unit: BLU
[Description]

1. During tapping, the dynamic error of Z axis following spindle
2. For multiple axis group or multi-spindle systems, refer to System Data 0013 Max interpolation error of Z axis
following spindle when tapping (linear direction)

[0015]: Interpolation error of Z axis following spindle when tapping (rotation direction)

[Definition]
During tapping, the dynamic error of Z axis following spindle, Unit: IU (degree)
[Description]

1. During tapping, the dynamic error of Z axis following spindle
2. For multiple axis group or multi-spindle systems, refer to System Data 0013 Max interpolation error of Z axis
following spindle when tapping (linear direction)

[0016~0019]: X/Y/Z/C maximum allowed following error

[Definition]
The allowed maximum value of following error when axis moving
[Description]

1. Theoretical value = Max (Pr461~, Pr821~)/Pr181~/60*1000.

2. If[Following error System Data 008~010] exceeds this value, alarm MOT-019 [following error exceed] will
appear.

3. If [Following error system Data 008~010] exceeds twice of this value, alarm MOT-023 [Fatal following error
exceed] will appear.

[0020]: Consecutive failure times of writing registry file
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[Definition]

After booting, the consecutive failure times of writing registry file (registry.dat).

[Description]

If System Data 0020 exceeds 100, alarm OP-026 [Machine data file fault error, re-calibrate before machining and do
scan disk] will appear.

[0021]: Failure times of writing registry file

[Definition]

After booting, the failure times of writingt registry file (registry.dat).

[Description]

If System Data 0021 exceeds 100, alarm OP-025 [Machine data file write fail many times, re-calibrate before
machining] will appear.

[0022]: Allowed times of writing permanent data

[Definition]
Currently allowed writing times of CF card
[Description]

1. After booting, the default value is 100. Each time that registry file (registry.dat) is written, System Data 0022
will be subtracted 1. When this variable is equal to 0, no more write is allowed to avoid CF card being written
too frequently.

2. Thisvariable adds 1 every 30 seconds until reaches 1000. The normal range is between 100 to 1000, the
higher the better. It is abnormal if the value is close or equal to 0, please check the memory or this System
Data changes too frequently.

[0023]: Percentage of actual time motion interpolation

[Definition]

Percentage of theoretical and actual motion interpolation time

[Description]

Normally this variable is around 99~101. When abnormal value appears, please check whether Pr9 Servo board type
and Pr11 Servo board clock source are set correctly.

[0024~0027]: X/Y/Z/C axis absolute position feedback

[Definition]
Position feedback of axial motor, Unit: BLU
[Description]

1. [X/Y/Z/C axis following error System Data 008~011] = [X/Y/Z/C absolute position command System Data
040~043] - [X/Y/Z/C absolute position feedback System Data 024~027]
2. Thevalue will be set to zero after finishing the first home search for non-absolute encoder.

[0028]: Spindle angle (related to index signal)

[Definition]
Spindle motor compares the index signal of position feedback, Unit: BLU
[Description]

1. Thisvariable is used to compare spindle with index signal (Index, Z-phase or C-phase) of position feedback
to confirm whether position of spindle is correct
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2. Transmission mechanism (V-belt) can have slipping and cause error, installing encoder on spindle side
(Pr1811=0) will be more reliable.

3. Thisvariable becomes effective after the controller received the spindle's index signal. If you find this
variable implausible (this usually happens when you reboot the controller without rebooting the drive),
rotate the spindle until the controller receives the index signal.

4. A common example of this variable giving implausible values is that a Syntec Spindle executes the Spindle
Orientation Stop function right after the controller is rebooted. Make sure that the index signal is received
first.

[0029~0031]: The 15t/ 2"Y/ 3" MPG absolute position counter

[Definition] Pulse accumulated value of MPG (after multiplied by 4)

[Description]

This variable can be used to check whether input signal pulse of MPG is normal. If this value is abnormal after one
turn, please check setting of Pr2021~, Pr2041~and Pr2051 or wiring of MPG (loose connector, MPG power, A+, A-, B+,
B- signal...)

[0032~0035]: X/Y/Z/C reasonable following error

[Definition]

Theoretical position following error of each axis.

Calculation: Speed command (mm/min,deg/min)/60/Pr181~, Unit: BLU

[Description]

This System Data displays theoretical following error of each axis, should be close to [Axis following error- System
Data 008~011]. If not, please check whether drive position loop gain and setting parameter Pr181~ are the same,
driver feedforward or command filter function are not closed. Abnormal wire connections may cause inconsistency.

[0036~0037]: Reserved

[Definition] Reserved
[Description] Reserved

[0038]: System temperature (oc)

[Definition] display the current temperature inside controller

[Description]

The temperature is better to be close to room temperature. Keep it lower than 500c.

[0039]: CPU temperature (oc)

[Definition] display the actual temperature of CPU

[Description]

1. The temperature is better to be close to room temperature. Keep it lower than 75 oc.

2. If it exceeds 80 °C for more than 6 minutes, controller will send alarm MLC-57 [CPU temp too high, exceed 80 °C].
3. Under normal condition, this variable cannot exceed [ID-038 System temperature] over 30 °C. If it exceeds system
temperature over 30°C, please check controller cooling fan functionality or CPU heat sink.

[0040~0043]: X/Y/Z/C axis absolute position command

[Definition]

When controller sends command to each axis card, cumulative command of each corresponding axis. Unit: BLU
[Description]
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1. [X/Y/Z/C axis following error System Data 008~011] = [X/Y/Z/C absolute position command System Data
040~043] - [X/Y/Z/C absolute position feedback System Data 024~027]

2. Thisvariable is the position command being sent out from the controller, it may not equal to [X/Y/Z/C axis
machine coordinate System Data 072~075] because it includes mechanical compensations (backlash, pitch,
temperature, quad-peak).

3. Thisvariable will be set to zero after finishing the first home search for non-absolute encoder.

[0044]: Spindle speed command

[Definition] Effective spindle speed command, Unit: BLU
[Description]
Check the effective spindle speed command

[0045]: Angular error of spindle synchronization
[Definition] The dynamic angular error between two synchronized spindles in a dual-spindle Lathe.
[Definition]

1. Dynamic angular error between two synchronized spindles, smaller value means better synchronization.

2. When the value fails to converge, check if both spindles has same position loop gain. If gains are the same, it
could be the dynamic characteristics of two spindles do not match. Please increase acceleration time or
redo servo tuning of both spindles.

[0046]: Maximum angular error of spindle synchronization

[Definition] The maximum angular error between two synchronized spindles in a dual-spindle Lathe.
[Definition]

1. Maximum angular error between two synchronized spindles, smaller value means better synchronization.
2. When sync is disabled, the value will remain until next sync enabled.
3. Refer to System Data 045 for other description.

[0047]: Reserved

[Definition] Reserved
[Description] Reserved

[0048~0051]: X/Y/Z/C Axis position index counter

[Definition]
When index signal of each axis is generated, hardware will record the current number of pulse (latch).
[Description]

1. Theoretically, the value change increment in the same direction must equal to Pr61~ * Pr81. If not, it
means cables have loss pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose
cable or noise interference.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.

[0052]: Spindle position index counter

[Definition]
When index signal of spindle is generated, hardware will record the current number of pulse (latch).
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[Description]

1. Theoretically, the value change increment in the same direction must equal to Pr1651~ * Pr1661. If not, it
means cables have lost pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose
cable or noise interference.

2. Thisvariable will be set zero after finishing spindle positioning (C61).

[0053]: Serial communication initialize failure code

[Definition] M2/M3 serial communication initialize failure code
[Description]

1. Valid version 10.118.12
2. When M2/M3 connection encounters serial communication initialize failure (OP-53), the corresponding error
code will be displayed in decimal.

[0054]: Times of interpolation timeout

[Definition]

After axis card is interrupted, Kernel will check buffer command on axis card to know whether buffer command has
been fetched. If not, it means computation time of the last motion interpolation exceeds [Motion interpolation time
System Data 04] and System Data 54 will add 1.

[Description]
It is abnormal if the value does not equal to 0, please try to adjust slightly Pr3203 to see whether it is improved. If
not, CPU or axis card could be damaged.

[0055]: Times of incomplete move command

[Definition] Check if unsent command exists after interpolation finishes for one block. If it exists, System Data 55
add 1 and this tapping cycle failed.
[Description]

Only applicable on Lathe command G33, G21, G21.2, G78.
Valid version: 10.116.30, 10.116.240, 10.116.16U and newer.

[0056~0059]: X/Y/Z/C axis offset limit
[Definition]

1. Pr201~=0: During home search of each axis, the motor rotation revolution from home switch signal
disappears to encoder index signal appears. Unit: %. If value is 500, it means motor rotates 5 revs.

2. Pr201~=1:During home search of each axis, the distance from home switch signal disappears to optical
scale (linear encoder) index signal appears relative to 1 mm (Pr17=2). Unit: %. If value is 500, it means axis
moves 5 mm.

[Description]

If Pr201~= 0, suggested range of value is 20%~80%. If it is not in that range, enable home grid function (Pr941~=1).
[0060~0063]: Reserved

[Definition] reserved

[Description] reserved

[0064~0067]: X/Y/Z/C axis following error of feedforward compensation
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[Definition]
The effective following error value of each axis after the speed feedforward compensation is enabled.
[Description]

1. To enable feedforward compensation, one method is to set feedforward of each axis (Pr581~), the other
method is to enable feedforward of all axes at once (Pr3808=>0).

2. Excess value of feedforward setting can cause vibration or over-cut.

3. System Data 0064 can be compared with System Data 0008 and 0032, it is easier to tell the difference under
constant speed.

4, If feedforward is disabled, System Data 0064 should be very close to System Data 0008 & 0032; yet it is
calculated with feedback so they may not be equal.

5. If feedforward is enabled, System Data 0064 should be much smaller than System Data 0008 & 0032. The
effect of feedforward can be observed this way.

6. If feedforward is enabled but not under Auto Mode, the compensation has no effect thus System Data 0064 is
very close to System Data 0008 & 0032.

[0068]: Failure times of axis card synchronization

[Definition]

After axis card is interrupted, Kernel will check buffer command on axis card to know whether buffer command has
been fetched. If not, it means the hardware executing DDA interpolation cycle and hardware interrupting cycle are
non-synchronized, and System Data 0068 add 1.

[Description]

It is abnormal if the value does not equal to 0, please check whether interrupt setting of axis card is correct. If
setting is correct, axis card could be damaged.

[0069]: Abnormal times of encoder value / Times of serial communication failure of all axes
[Definition]

1. Pulse Controller: Controller will read all axial position feedback pulse at each interpolation cycle. If the
difference between current and previous value is over 10000, controller will diagnose it as abnormal
feedback, and System Data 0069 will add 1.

2. Serial Controller: Controller will handshake with each axis drive at each interpolation cycle. If any
handshake fails, System Data 0070 will add 1.

[Description]

1. For pulse controller, non-zero System Data 0069 is abnormal. Please check whether interrupt setting of axis
card is correct. If setting is correct, axis card could be damaged.

2. For serial controller, non-zero System Data 0069 is abnormal. Please check the controller-drive connection,
station setting in controller (Pr21~), and machine grounding.

[0070]: Abnormal value of encoder / Times of serial communication failure of a single axis
[Definition]

1. Pulse Controller: When [Abnormal times of absolute recorder System Data 069] is added 1, abnormal value
of position feedback pulse will be recorded in System Data 0070.

2. Serial Controller: The failure times of the last axis that has serial communication failure will be recorded in
System Data 0070.

[Description]
Refer to description of System Data 0069.

DebugPage 1l - 63



LR = §a/Machine Tool Products - System Data of Controller.

[0071]: Abnormal encoder axis / Serial communication failure station number
[Definition]

1. Pulse Controller: When [Abnormal times of absolute recorder - System Data 0069] is added 1, axis number
that has abnormal encoder value will be recorded in this system Data. Range 1~16.

2. Serial Controller: When [Times of serial communication failure of a single axis - System Data 0070] is added
1, the station number that failure occurs will be recorded in this System Data. Range 1~16.

[Description]
Refer to description of System Data 0069.

[0072~0075]: X/Y/Z/C axis machine coordinate

[Definition] Display the machine coordinates of each axis, Unit: BLU
[Description]

1. Useto check the correctness of machine's position.
2. This variable will be set to zero after finishing the first home search for non-absolute encoder.

[0076]: CNC2 firmware version

[Definition] firmware version of chip on the axis card
[Description]
If necessary, check firmware version of motion chip on axis card to troubleshoot.

[0077]: CE- Free hardware memory

[Definition] Actual free hardware memory, Unit: Byte

[Description]

Too low of the value could causes system unstable or crash, when free hardware memory is less than 1M (1000000)
or 100K (100000) alarm OP-007 [Low memory, memory space is less than 1M] or OP-008 [Fatal low memory, memory
space is less than 100K] will appear

[0078]: CE- HMI free memory [ DOS- PLC version

[Definition]
1.CE6.0: The free memory of human-machine interface module, Unit: Byte
2.DOS: Display PLC R1019

[Description]
If necessary, please confirm the PLC version to classify issue

[0079]: Software version

[Definition] Software version of controller

[Description]

If necessary, please confirm the controller software version to classify issue
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oth axis 10 oth axis 12 othaxissecond 13 9t axis 15  oth axis second
double loop 4 absolute 0  absolute 6 machine 2 feedback
position error position position coordinate position index
feedback feedback counter
10t axis 10 10% axis 12 g0t 13 10% axis 15 10% axis
double loop 5>  absolute 1 axis second 7 machine 3 second
position error position absolute coordinate feedback
feedback position position index
feedback counter
11% axis 10 11%axis 12 11t 13 11%axis 15 11%axis
double loop 6 absolute 2 axis second 8  machine 4 second
position error position absolute coordinate feedback
feedback position position index
feedback counter
12t axis 10 12t axis 12 ppth 13 12t axis 15 12% axis
double loop 7 absolute 3 axis second 9 machine S second
position error position absolute coordinate feedback
feedback position position index
feedback counter
13t axis 10 13t axis 12 33t 14 13t axis 15 13% axis
double loop 8  absolute 4 axis second 0 machine 6  second
position error position absolute coordinate feedback
feedback position position index
feedback counter
14t axis 10 14%™ axis 12 4t 14 14% axis 15 14% axis
double loop 9  absolute 5  axissecond 1 machine 7 second
position error position absolute coordinate feedback
feedback position position index
feedback counter
15t axis 11 15™axis 12 35t 14 15%axis 15 15M axis
double loop 0  absolute 6 axissecond 2 machine 8  second
position error position absolute coordinate feedback
feedback position position index
feedback counter
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9 16Maxis 11 16" axis 12 1t 14 16 axis 15 16% axis

5 double loop 1 absolute 7 axissecond 3 machine 9  second

position error position absolute coordinate feedback
feedback position position index

feedback counter

[0080~0095] : 1st ~ 16th axis double loop position error

[Definition] : Difference value between feedback of motor encoder & optical scale encoder. Calculated as: "Double
loop Position Error - System Data 080~095" = "Absolute position feedback - System Data 096~111" - "Second absolu
te position feedback - System Data 112~127". Unit: BLU.

[Description] :

1. The value reflects the mechanical error (backlash or slip) between motor and linear encoder to mismatch.

2. When the axis is static, the error is called static error. If it is greater than Pr1421~, alarm MOT-31 "Excess static
double loop position error" will appear.

3. When axis is in motion, the error is called dynamic error. If it is greater than Pr3817, alarm MOT-24 "Severe double
loop position error" will appear.

4. If this data increases abnormally with machine movement before home search, please check linear encoder
resolution, or check its signal order (A+, A-, B+, B-).

[0096~0111] : 1st ~ 16th axis absolute position feedback

[Definition] : Axis motors position feedback, unit: BLU
[Description] :
1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0112~0127] : 1st ~ 16th axis second absolute position feedback

[Definition] : Linear scales or second encoders on spindle position feedback, unit: BLU
[Description] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0128~0143] : 1st ~ 16th axis machine coordinate

[Definition] : Machine coordinate display of each axis, unit: BLU

[Description] :

1. Use to check the correctness of machine's position.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.

[0144~0159] : 1st ~ 16th axis second feedback position index counter

[Definition] :

When index signal of second feedback of each axis is generated, hardware will latch the current number of pulse.
[Description] :

1. Theoretically, the value change increment in the same direction must equal to Pr261~ * Pr301. If not, it

means cables have loss pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose cable or
noise interference.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.
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16 Xaxis 17 Xaxis 19 Xaxis 20 Xaxis 22 Xaxis
0 following 6 absolute 2 absolute 8 reasonable 4 maximum
error position position following allowed
feedback command error following error
16 Yaxis 17  Yaxis 19 Yaxis 20 Yaxis 22 Yaxis
1 following 7 absolute 3 absolute 9 reasonable 5 maximum
error position position following allowed
feedback command error following error
16  Zaxis 17 Zaxis 19 Zaxis 21 Zaxis 22 Zaxis
2 following 8 absolute 4 absolute 0 reasonable 6 maximum
error position position following allowed
feedback command error following error
16 4% axis 17 4t axis 19 4% axis 21 4t axis 22 4t axis
3 following 9  absolute 5  absolute 1 reasonable 7 maximum
error position position following allowed
feedback command error following error
16 5t axis 18 s5thaxis 19 s5thaxis 21 5% axis 22 5thaxis
4 following 0 absolute 6 absolute 2 reasonable 8 maximum
error position position following allowed
feedback command error following error
16 6t axis 18 6™ axis 19 6 axis 21 gthaxis 22 gthaxis
5  following 1 absolute 7 absolute 3 reasonable 9 maximum
error position position following allowed
feedback command error following error
16 7t axis 18 7thaxis 19 7t axis 21 7thaxis 23 7thaxis
6 following 2 absolute 8 absolute 4 reasonable 0 maximum
error position position following allowed
feedback command error following error
16 gt axis 18 gt axis 19 gthaxis 21 gthaxis 23 gthaxis
7 following 3 absolute 9  absolute 5 reasonable 1 maximum
error position position following allowed
feedback command error following error
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16 oth axis 18 oth axis 20 9thaxis 21 othaxis 23 9thaxis
8  following 4 absolute 0 absolute 6 reasonable 2 maximum
error position position following allowed
feedback command error following error
16 10t axis 18 10 axis 20 10t axis 21 10t axis 23 10t axis
9  following 5 absolute 1 absolute 7 reasonable 3 maximum
error position position following allowed
feedback command error following error
17 11% axis 18 11%axis 20 11thaxis 21 11thaxis 23 11thaxis
0 following 6 absolute 2 absolute 8  reasonable 4 maximum
error position position following allowed
feedback command error following error
17 12% axis 18 12 axis 20 12thaxis 21 12thaxis 23 12thaxis
1 following 7 absolute 3 absolute 9 reasonable > maximum
error position position following allowed
feedback command error following error
17 13t axis 18 13Maxis 20 13thaxis 22 13thaxis 23 13thaxis
2 following 8  absolute 4 absolute 0 reasonable 6 maximum
error position position following allowed
feedback command error following error
17 14% axis 18 14% axis 20 14t axis 22 14t axis 23 14t axis
3 following 9  absolute 5  absolute 1 reasonable 7 maximum
error position position following allowed
feedback command error following error
17 15M axis 19 15%Maxis 20 15t axis 22 15t axis 23 15t axis
4 following 0 absolute 6 absolute 2 reasonable 8  maximum
error position position following allowed
feedback command error following error
17 16%M axis 19 16 axis 20 16t axis 22 16t axis 23 et
5 following 1 absolute 7 absolute 3 reasonable 9  axis maximum
error position position following allowed
feedback command error following error

[0160~0175] : 1st ~ 16th axis following error

[Definition] : Axis position command and position feedback error value, calculation:

[Following error- System Data 160~175] = [Absolute position command - System Data 192~207] - [Absolute position
feedback- System Data 176~191], unit: BLU

[Description] :
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1.The value is the real time following error used to check motion lag of each axis.

2.For static axis, this error is called static error and should be very close to zero. If it is greater than Pr561~, alarm
MOT-008 [Loss Pulse] will appear.

3.For dynamic axis, this error is called dynamic error and should be smaller than [Maximum allowed following error
Value- System Data 016~019]. If not, alarm MOT-019 [following error exceed] or even MOT-023 [Fatal following error
exceed] will appear.

4.When moving in constant speed, the variable should be close to [Reasonable following error Value- System Data
032~035], if not, please check if drive position loop gain and controller Pr181~ are the same; and drive's feed
forward command or filter function are not disabled. Connection problem may be also a reason.

[0176~0191] : 1st ~ 16th axis absolute position feedback

[Definition] : Position feedback of axial motor, Unit: BLU

[Description] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0192~0207] : 1st ~ 16th axis absolute position command

[Definition] : Controller sends the accumulated command value of each axis to axis board, unit: BLU
[Description] :

1.This variable is the position command being sent out from the controller, it may not equal to [X/Y/Z/C axis
machine coordinate- System Data 072~075] because it includes mechanical compensations (backlash, pitch,
temperature, quad-peak).

2.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0208~0223] : 1st ~ 16th axis reasonable following error

[Definition] : Theoretical position following error value of each axis, calculation: speed command (mm/min, deg/
min)/60/Pr181~, unit: BLU

[Description] :

1.The variable shows the theoretical following error value of each axis, it should be close to "Axis following error
Value- System Data 160~175", if not, please make sure the driver position loop gain is the same as Pr181~ settings,
driver feedforward or command filter function are not closed. Abnormal cable connection may also cause
inconsistency.

[0224~0239] : 1st ~ 16th axis maximum allowed following error value

[Definition] : The maximum allowed following error value during the axis is moving.

[Description] :

1. Theoretical value = Max (Pr461~, Pr821~)/Pr181~/60*1000.

2. If [Following error System Data 0224~0239] exceeds this value, alarm MOT-019 [following error exceed] will
appear.

3. If [Following error system Data 0224~0239] exceeds twice of this value, alarm MOT-023 [Fatal following error
exceed] will appear.

4. The first four of these values are same as System Data 008~010.
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counter

oth axis
position index
counter

10t axis
position index
counter
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25 11t axis 26 11t axis 28 11t axis 29 11" axis 31 11t axis

0 following 6  followingerror 2 servoloopDA 8  offsetlimit 4  positionindex
error of feedforward value counter

25 12t axis 26 12t axis 28 12t axis 29 12% axis 31 12t axis

1 following 7 followingerror 3 servoloopDA 9  offset limit > position index
error of feedforward value counter

25 13t axis 26 13thaxis 28 13thaxis 30 13thaxis 31 13thaxis

2 following 8  followingerror 4  servoloopDA 0  offset limit 6 positionindex
error of feedforward value counter

25 14t axis 26 14t axis 28 14t axis 30 14% axis 31 14% axis

3 following 9  followingerror 5  servoloopDA 1  offsetlimit 7 position index
error of feedforward value counter

25 15% axis 27 15% axis 28 15% axis 30 15Maxis 31 15%axis

4 following 0  followingerror 6  servoloopDA 2  offsetlimit 8  position index
error of feedforward value counter

25 16t axis 27 16 axis 28 16 axis 30 16 axis 31 16 axis

5 following 1 followingerror 7  servoloopDA 3  offset limit 9 position index
error of feedforward value counter

[0240~0255] : 1st ~ 16th axis following error
[Definition] . Refer to System Data 0160~0175: 1st ~ 16th axis following error
[Description] : Refer to System Data 0160~0175: 1st ~ 16th axis following error

[0256~0271] : 1st ~ 16th axis following error of feedforward

[Definition] : The effective following error value of each axis after the speed feedforward compensation is enabled.
[Description] :

1. Refer to [System Data 0064~0067]: X/Y/Z/C axis following error of feedforward compensation.

[0272~0287] : 1st ~ 16th axis servo loop DA value

[Definition] : The voltage command sent of each axis board's DAC chips, unit: mV
[Description] :

1.Check if the voltage (speed) command is correct when Pr381~=1 (Voltage Command).

[0288~0303] : 1st ~ 16th axis offset limit
[Definition] :

1. Pr201~=0: During home search of each axis, the motor rotation revolution from home switch signal
disappears to encoder index signal appears. Unit: %. If value is 500, it means motor rotates 5 revs.

2. Pr201~=1:During home search of each axis, the distance from home switch signal disappears to optical
scale (linear encoder) index signal appears relative to 1 mm (Pr17=2). Unit: %. If value is 500, it means axis
moves 5 mm.
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[Description] :
1. If Pr201~= 0, suggested range of value is 20%~80%. If it is not in that range, enable home grid function (Pr941~=1).
2. This System Data is equivalent to [System Data 0056~0059]

[0304~0319] : 1st ~ 16th axis position index counter

[Definition] : The number of (latch) pulses recorded by the hardware when the axis feedback index signal of each
axis was generated.

[Description] :

1. Theoretically, the value change increment in the same direction must equal to Pr61~ * Pr81. If not, it means
cables have lost pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose cable or noise
interference.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.

3. This System Data is equivalent to [System Data 0048~0051]
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320

321

322

323

324

Number of
previewed seri
al blocks

Judge if
polynomial
module find
no root under
alarms

Threading
index
checking error

Max Z axis
tracking
spindle error
when
threading

Number of
interpolating
serial blocks

336

337

338

339

340

Axis board
data
exchange
time

Axis board
data
exchange
time (MAX)

Fine
interpolation
calculation
time

Fine
interpolation
calculation
time(MAX)

MatrixIO
scanning
time

352

353

354

355

356
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1%t axis
estimated
actual
axis servo
loop gain
(Kp)

2" axis
estimated
actual
axis servo
loop gain

(Kp)

34 axis
estimated
actual
axis servo
loop gain
(Kp)

4t axis
estimated
actual
axis servo
loop gain
(Kp)

5t axis
estimated
actual
axis servo
loop gain
(Kp)

368

369

370

371

372

Maximum
feeding axis
tracking 1st
spindle error
when tappin
g (linear
direction)

Maximum
feeding axis
tracking 2nd
spindle error
when tappin
g (linear
direction)

Maximum
feeding axis
tracking 3rd
spindle error
when tappin
g (linear
direction)

Maximum
feeding axis
tracking 4th
spindle error
when tappin
g (linear
direction)

Maximum
feeding axis
tracking 5th
spindle error
when tappin
g (linear
direction)

384

385

386

387

388

4th MPG
Position
Counter

5th MPG
Position
Counter

6th MPG
Position
Counter

7th MPG
Position
Counter

(Reserved)
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325

326

327

328

329

330

Time of
previewed
serial
interpolation,
unit ps.

Time of
completed seri
al
interpolation,
unit Ps

Interpolation
command
remaining
time, unit ms

Synthesis
speed

Cycle time
(time-minute-
second)

Interpolation co
mmand
interrupted
times

341

342

343

344

345

346

MatrixIO
scanning
time (MAX)

357

Interpolation 358
calculation

time

Interpolation 359
calculation

time(MAX)

Trajectory 360
Plan
calculation

time

Trajectory 361
Plan
calculation

time (MAX)

10 scanning 362

time
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6th axis
estimated
actual
axis servo
loop gain

(Kp)

7th axis
estimated
actual
axis servo
loop gain

(Kp)

8th axis
estimated
actual
axis servo
loop gain

(Kp)

9th axis
estimated
actual
axis servo
loop gain

(Kp)

10t axis
estimated
actual
axis servo
loop gain
(Kp)

11t axis
estimated
actual
axis servo
loop gain
(Kp)

373

374

375

376

377

378

Maximum
feeding axis
tracking 6th
spindle error
when tappin
g (linear
direction)

Axis board
data
exchange int
erpolation
timeout
times

BPT function
block
number limit

Motion
planning low
performance
times

Playing
mode
command
error times

Substitute
interpolatio
n execution
times

389

390

391

392

393

394

(Reserved)

Number of
times that
motion
planning
block
exceeded
capacity
limitation

Internal
process
execution
times

System
interpolatio
n data
accessible
space
insufficient
times

Wireless
handheld
pendant Key
Lost times

Wireless
handheld
pendant CRC
packet error
times
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331 Acquired 347 IO scanning 363 12t axis 379  Substitute 395 Customized
program time (MAX) estimated interpolatio PLC
memory area actual n status scanning
number axis servo time

loop gain
(Kp)

332 Idle program PLC 364 13t axis 380 Timesofaxis 396 Customized
memory area scanning estimated board data PLC
number time actual exchange scanning

axis servo time (MAX)
loop gain
(Kp)

333  Ratio of 349 PLC 365 14t axis 381 Hardware 397  Customized
coarse/fine scanning estimated interrupt PLC fast
interpolation time (MAX) actual status scanning
(Removed axis servo time
after loop gain
10.116.10A) (Kp)

334  Motion 350 MotionPlan 366 15t axis 382  System 398  Customized
planning calculation estimated interrupt PLC fast
command time actual status scanning
error times axis servo time (MAX)
(Internal Test) loop gain

(Kp)

335 FRAM error 351 MotionPlan 367 16t axis 383  Software 399  Customized
counter calculation estimated interrupt PLC version
(Removed time (MAX) actual status number
after axis servo
10.114.38C, loop gain
10.115.43C) (Kp)

[0320] : Number of previewed serial blocks

[Definition] : The number of blocks in NC program which are previewed for generating velocity profile while
system is machining.

[Description] :

1. When controller has enough performance, the value will stay constant.

2. The value may drop to 0 when machining start, machining ending or having low-performance.

3. System Data 320 only accumulates after data 324 reaches its max value.

[0321] : Judge if polynomial module find no root under alarms

[Definition] : Used to explain the possible reason of system sending COR-139 polynomial solution root error.
[Description] :

When system sending "COR-139 Polynomial Solution Root Error", please send the system data variable feedback
message to the controller OEM.
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1. If the data variable is 0 represents "Didn't enter the polynomial module/Polynomial module solution correct"
2. If the data variable is 1 represents "Polynomial solution root correct but not the one user requests".

3. If the data variable is 2 represents "Polynomial module solution failed, numerical method failed".

4. If the data variable is 3 represents "The highest power of the polynomial is not 1~4".

[0322] : Threading index checking error

[Definition] : The threading begins after receiving the spindle index signal, if found the signal unreasonable then
the system data will +1, ends the threading starting action and access a new index signal. Not influencing the
threading quality.

[Descriptions] :

1. If found the signal unreasonable then the system data will +1, ends the threading starting action and awaits for
the next index signal.

2. The threading action won't start if the system data +1, the action only starts after the next correct index signal
comes in, so it won't affect the threading quality

[0323] : Maximum Z axis tracking spindle error when threading

[Definition] : Use the spindle and Z axis feedback to calculate the tracking error when Z axis is in constant speed
during the threading, unit: BLU

[Descriptions] :

1. Calculation: Z to Spindle tracking error = (Spindle feedback error) * (Spindle rotation to Z axis movement ratio) -
(Z axis feedback error).

2. Only works for G33/G21/G78 blocks; the value only updates when Z axis in constant speed section.

3. The smaller the value is, the better the Z axis to spindle tracking and the threading quality.

4. When consecutive G21 blocks are executed, the value will be set 0 at first G21 block; will be set 0 when G87 block
executed, but will keep updating maximum error value when G33 executed.

5. Available version starts from 10.116.16U, 10.116.240.

[0324] : Number of interpolating serial blocks
[Definition] :
[Descriptions] :

1. When controller has enough performance, the value will stay constant.

2. The value may drop to 0 when machining start, machining ending or having low-performance.

3. When performance lowers, System Data 320 will first decrease down to 0 then System Data 324, and System Data
376 will +1.

[0325] : Time of previewed serial interpolation, unit ps

[Definition] : The total time of all previewed blocks which have preliminary acceleration/deceleration profiling
while system machining.

[Descriptions] :

1. The value increases when the machining start, and then decrease after acceleration/deceleration profiling
finishes while System Data 326 value increases.

2. When performance lowers or the previewed blocks are about to finish, System Data 327 will first decrease to 0,
then System Data 326, and finally System Data 325.

[0326] : Time of completed serial interpolation, unit s

[Definition] : The total time of all blocks which finished the acceleration/deceleration profiling while system
machining

[Descriptions] :
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1. System Data 325 increases first when the machining stars, then System Data 326 increases.

2. The value decreases after the acceleration/deceleration profiles were transformed into interpolation commands.
3. When performance lowers or the previewed blocks are about to finish, System Data 327 will first decrease to 0,
then System Data 326, and finally System Data 325.

[0327] : Interpolation command remaining time, unit ms

[Definition] : The total time of the pending interpolation commands in system machining.

[Descriptions] :

1. System Data 325 increases first when the machining stars, then System Data 327 increases.

2. System Data 326 usually decreases when System Data 327 increases.

3. When performance lowers or the previewed blocks are about to finish, System Data 327 will first decrease to 0,
then System Data 326, and finally System Data 325.

[0328] : Combined speed

[Definition] : The actual combined feedrate command value, unit LIU/min
[Descriptions] :

1. The PLC axis is excluded from combined feedrate calculation.

2. The value is the same as R700.

[0329] : Cycle time

[Definition] : Shows the current machining time

[Descriptions] :

1. Displaying format : hour-minute (the 3rd & 4th digit from last) - second (the last 2 digits).

2. Example : When value is 12345, it means the machining time has been : 1 hour-23 minutes-45 seconds

[0330] : Interpolation command interrupted times

[Definition] : If the command was interrupted during interpolation, the accumulation count of all paths +1.
[Descriptions] :

1. The CNC and PLC axis groups (paths) will vibrate with the machine if this happens.

[0331] : Acquired program memory area number

[Definition] : The number of acquired memory area when system executes the machining.
[Descriptions] :

1.Records the current machining status, being cleared after reset.

[0332] : Idle program memory area number

[Definition] : The number of idle memory area when system executes the machining.
[Descriptions] :

1.Records the current machining status, being cleared after reset.

[0333] : Ratio of coarse/fine interpolation
[Descriptions] :
1. Removed after version 10.116.10A.
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[0334] : Motion planning command error times (Internal Test)

[Definition] : The number of times that motion planning command error occurred when system is machining.
[Descriptions] :

1. The value should be 0 normally.

2. Motion planning command error check only activated while running certain scripts of Auto-Test. If there is an
error occurred, add one to the value.

[0335] : FRAM error counter
[Descriptions] :
1. Removed after version 10.114.38C, 10.115.43C.

[0336] : Axis board data exchange time

[Definition] : The average data exchange time between the controller and its slave device, unit: us.
[Descriptions] :

1. The value shouldn't be higher than Pr3203 * interpolation time, or it can cause command error. Please refer to
controller parameter Pr3203 for further descriptions.

2. If the abnormal axis board data exchange time is within 5000 (5 ms), the system will activates the substitute
interpolation as a compensation, or it can cause severe command error.

3. For further descriptions of substitute interpolation, please refer to System Data 0378 Substitute interpolation
execution times

4, For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0337] : Axis board data exchange time (MAX)

[Definition] : The longest axis board data exchange time the system has ever recorded, unit: us.
[Descriptions] :

1. If the value is higher than controller parameter Pr3203 * interpolation time, it means the command error
happened.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0338] : Fine interpolation calculation time
[Descriptions] :
1. Removed after version 10.116.10A.

[0339] : Fine interpolation calculation time (MAX)
[Descriptions] :
1. Removed after version 10.116.10A.

[0340] : MatrixIO scanning time
[Definition] : The average MatrixIO scanning time, unit: us.

[0341] : MatrixIO scanning time (MAX)
[Definition] : The longest MatrixIO scanning time the system has ever recorded, unit: us.

[0342] : Interpolation calculation time
[Definition] : The average time system used to calculate the interpolation commands, unit: us.
[Descriptions] :
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1. The variable shouldn't be higher than controller parameter Pr3203 * interpolation time, or it can cause
interpolation timeout and lead to command error.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0343] : Interpolation calculation time (MAX)

[Definition] : The longest interpolation calculation time the system has ever recorded, unit: us.

[Descriptions] :

1. If the variable is higher than controller parameter Pr3203 * interpolation time, it means the interpolation timeout
had happened and can lead to command error.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0344] : Trajectory Plan calculation time
[Definition] : The average time system used calculate the Trajectory Plan, unit: us.

[0345] : Trajectory Plan calculation time(MAX)
[Definition] : The longest Trajectory Plan calculating time the system has ever recorded, unit: us.

[0346] : 10 scanning time

[Definition] : The average time kernel used to read the I/O changes on the I/0 board, unit: us.

[Descriptions] :

1. The variable shouldn't be higher than controller parameter Pr3202 *I/O scanning time, or it can cause 10 update
lag. Please refer to controller parameter Pr3202 fro further descriptions.

[0347] : 10 scanning time (MAX)

[Definition] : The longest 10 scanning time the system has ever recorded, unit: us.

[Descriptions] :

1. If the variable is higher than controller parameter Pr3202 *I/0 scanning time, it means the 10 update lag had
happened.

[0348] : PLC scanning time

[Definition] : The average PLC scanning time, unit: us.

[Descriptions] :

1. The value shouldn't exceed parameter Pr3204 PLC scanning time, or it might cause PLC update lag.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3204 and System Data 5 PLC
scanning time.

[0349] : PLC scanning time (MAX)

[Definition] : The longest PLC scanning time the system has ever recorded, unit: us.

[Descriptions] :

1. If the value is higher than controller parameter Pr3204 *PLC scanning time, it means the PLC update lag had
happened.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3204 and System Data 5 PLC
scanning time.

[0350] : Motion Plan calculation time
[Definition] : The average time system used to calculate the Motion Plan (velocity profile), unit: us.
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[0351] : Motion Plan calculation time (MAX)
[Definition] : The longest Motion Plan calculation time the system has ever recorded, unit: us.

[0352~0367] : 1st ~16th axis estimated actual axis servo loop gain (Kp)

[Definition] : The Kp value estimated by following error and the current speed.

[Descriptions] :

1. The estimated Kp value = Speed feedback / following error (1/sec)

2. Pr181~196 is the actual Kp setting value, and System Data 352~367 here are the estimated Kp value.
3. The estimated Kp value is 0 when the following error is 0.

[0368~0373] : Maximum feeding axis tracking spindle error when tapping (linear direction)

[Definition] : The maximum error when the feeding axis tracking spindle in the tapping process, unit: BLU
[Descriptions] :

1. The deviation between maximum and minimum feeding axis spindle following error (straight direction) in the
tapping process should be smaller, the smaller the deviation is, the better the synchronous tapping precision is.
2. Available version: 10.114.16~10.116.5

[0374] : Times of axis board data exchange timeout (exceeds 2x interpolation

[Definition] : The variable will +1 if the axis board exchange time is accidentally too long and exceeds twice the
interpolation time while running the system, but not definitely affects the machining effects.

[Descriptions] :

1. Axis board data exchange timeout, it might make the YASKAWA/SYNTEC serial drivers send AE50 alarm.

2. Not definitely affects the machining surface effects, the variable is used to support AE50 alarm diagnose.

[0375] : BPT block number limit

[Definition] : If executing massive high speed short blocks while executing, system will automatically arrange
blocks to protect system stability. The value shows the limit block number.

[Descriptions] :

1. If the machining program is too strict, the controller will plan and send a more steady feedrate if it is impossible
to plan according to the input feedrate.

2. The increase of the system data does not affect the machining rate if it is impossible to plan according to the
input feedrate.

2. The increase of the system data does not affect the machining performance.

[0376] : Motion planning low performance times

[Definition] : When the controller is in motion planning, if deceleration happened due to low-performance, the
system data will +1.

[Descriptions] :

1. The variable increases because of severe low-performance of the system, please check if there is any high load
customization or plug-ins.

2. When low performance happened, the machining decelerates because of the system self-protection. Can be
avoided by reducing the command feedrate.

3. The value is normal to increase when the Cycle Start just begins. If it increases during the machining then it
means the lack of performance.

4. If there is no fluctuation in the machining time, then no need to refer to this System Data.
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[0377] : Playing mode command error times

[Definition] : If the controller can't access the correct playing command in the playing process, the system data
will +1.

[Descriptions] :

1. The variable only works under the playing mode.

[0378] : Substitute interpolation execution times

[Definition] : If the axis board data exchange time is too long, the system will activates the substitute interpolation
to avoid the M2/M3/EtherCAT serial drivers sending synchronization error alarms, and the System Data will +1.
[Descriptions] :

1. The system data should be 0 under normal conditions, non-zerp means the substitute interpolation had
happened.

2. Substitute interpolation might be caused by low-performance, long machining time or system timeout

when using dipole.

3. The substitute interpolation is a predicted contour, it might slightly affects the machining quality.

4. To avoid mechanical conflict, the substitute interpolation can only be executed for 10 millisecond, the driver will
still send the alarm if exceeded.

[0379] : Substitute interpolation status

[Definition] : To determine if the controller is activating the substitute interpolation function.
[Descriptions] :

1.-1 : Not supporting, 0 : Not activated, 1 : Activated

[0380] : Times of axis board data exchange

[Definition] : The variable +1 every time the communication module executes.

[Descriptions] :

1. If hardware interrupt and the address of the axis board are both correct, the System Data will add up normally; if
not adding up normally, then it means there may be hardware problems or the interrupt and axis board address are
incorrect. System will send the OP-001 "axis board setup error" alarm.

2. The adding up speed equals to the execution times of the communication module in a unit time, it's related to
Pr3203 setups.

3. The actual value of Pr3203 is related to hardware interrupt clock rate, the actual value of SUPER controller is
about Pr3203/1000*983; 10 series and EZ series controllers are about Pr3203/1000*819; other series controllers are
the same as Pr3203.

[0381] : Hardware interrupt status

[Definition] : Reads the output logic level of external hardware interrupt.

[Descriptions] :

1.-1 : Not support reading, 0 : Logic0,1 : Logic 1

2. Because the interrupt changing frequency is far higher than the HMI update frequency, the system data shows 0
in steady state if supports reading.

[0382] : System interrupt status

[Definition] : Reads the received logic level of CPU interrupt.

[Descriptions] :

1.-1 : Not support reading, 0 : Logic0,1 : Logic 1

2. Because the interrupt changing frequency is far higher than the HMI update frequency, the system data shows 0
in steady state if supports reading.
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[0383] : Software interrupt status

[Definition] : Records the current logic level of software interrupt.

[Descriptions] :

1.-1 : Not support reading, 0 : Logic0,1 : Logic 1l

2. Because the interrupt changing frequency is far higher than the HMI update frequency, the system data shows 0
in steady state if supports recording.

[0384~0387] : The 4th/5th/6th/7th MPG absolute position counter
[Definition] : The current pulse accumulation value (after frequency quadrupling) input of each MPG.
[Descriptions] :

This variable can be used to check whether input signal pulse of MPG is normal. If this value is abnormal after one
turn, please check setting of Pr2024~, Pr2044~and Pr2054~ or wiring of MPG (loose connector, MPG power, A+, A-,
B+, B- signal...)

[0388~0389]: Reserved

[Definition] reserved
[Description] reserved

[0390] : Number of times that motion planning block exceeded capacity limitation

[Definition] : When blocks that controller have interpreted are out of capacity, the debug value will add one.
[Description] :

1. There are limits for blocks interpreted by the controller. When too many blocks for the controller to process, it
might be out of capacity.

2. There is a protection by software to avoid circumstance that the controller is unable to interpret any blocks. The
system will stop interpretation if capacity is full, so that exceeding capacity limitation should never happen.

3. The value should be zero normally. If not, system alarm OP-001 or system crash may occur.

[0391] : Internal process execution times

[Definition] : The controller software background execution times, the data +1 after every execution.
[Descriptions] :

1. The process that no need to be executed immediately will be executed in the controller software background.
2. The internal process execution times will be lower when the system is busier.

[0392] : System interpolation data accessible space insufficient times

[Definition] : If there are excessive function data being sent out during interpolation and exceeds the accessible
space, the system will ignore the exceeded function data and system data +1.

[Descriptions] :

1. The system data should be 0 under normal situation, if it's not 0 means the insufficient of system accessible space
during interpolation.

2. The space insufficient may be caused by the excessive function data being sent out during interpolation.

3. The situation might lead to the incorrect execution of axis function, ex: Backlash changing error.

[0393] : Wireless handheld pendant Key Lost times
[Definition] : Wireless handheld pendant Key Lost times
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[Descriptions] :
1. The wireless receiver doesn't receive the correct handheld pendant key packet.

[0394] : Wireless handheld pendant CRC packet error times

[Definition] : The wireless handheld pendant CRC packet error times.
[Descriptions] :

1. The wireless receiver being interfered by noise and lead to CRC packet error.

[0395] : Customized PLC scanning time

[Definition] : The average spent time of customized PLC scanning, unit: us.
[Descriptions] :

1. The data only works when using customized PLC functions.

[0396] : Customized PLC scanning time (MAX)

[Definition] : The maximum spent time of customized PLC scanning, unit: us.
[Descriptions] :

1. The data only works when using customized PLC functions.

[0397] : Customized PLC fast scanning time

[Definition] : The average spent time of customized PLC fast scanning, unit: us.
[Descriptions] :

1. The data only works when using customized PLC functions.

[0398] : Customized PLC fast scanning time (MAX)

[Definition] : The maximum spent time of customized PLC fast scanning, unit: us.

[Descriptions] :
1. The data only works when using customized PLC functions.

[0399] : Customized PLC version number

[Definition] : Customized PLC version number.
[Descriptions] :

1. The data only works when using customized PLC functions.
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4 1tspindle 4 2Mspindle 4 3"spindle 4 4thspindle 4 sthspindle

0 encoder 2 encoder 4 encoder 5 encoder 7 encoder

8  command 4 command 0  command 6 command 2 command
error times error times error times error times error times

4 15tspindle 4 2"spindle 4 3"gpindle 4 gthgpindle 4 sthgpindle

0 serial encoder 2 serial encoder 4 serial encoder 5 serial encoder 7 serial encoder

9  timeout error 5 timeout error 1 timeouterror 7 timeout error 3 timeout error
times times times times times

4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved)

1 2 4 5 7

0 6 2 8 4

4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved)

1 2 4 5 7

1 7 3 9 5

4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved)

1 2 4 6 7

2 8 4 0 6

4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved) 4 (Reserved)

1 2 4 6 7

3 9 5 1 7

4 (Reserved) 4 (Reserved) 4  (Reserved) 4 (Reserved) 4 (Reserved)

1 3 4 6 7

4 0 6 2 8

4 (Reserved) 4 (Reserved) 4  (Reserved) 4 (Reserved) 4 (Reserved)

1 3 4 6 7

5 1 7 3 9

[Debug Page 6] : System Data on this page only apply to SYNTEC serial spindle, and drive firmware version
must be 1.2.28 or newer, and the controller version must be newer than 10.116.10H or 116.16.

[400~] : Machine angle

[Unit] : 0.0001 Rev

[Descriptions] : Corresponds to drive status variable D1-04

1. The absolute position relates to the Z index of encoder. The position of the Z index is 0 and divides 1 rev into
10000 increments. The System Data resets 0 from 9999 after 1 revolution and counts continuously. For example: If
the machine angle value is 4791 means 0.4791 rev, and it equals to 360 deg x 0.4791 rev = 172.476 degree.

2. To troubleshoot encoder feedback problems, rotate the motor manually and check if the machine angle changes
following the motor rotation.

3. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.
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[401~] : IGBT temperature

[Unit]:0.1°C

[Descriptions] : Corresponds to drive status variable D1-23

1. Shows the current IGBT temperature, check if the driver is overheated. Alarm AL-10 will be triggered the value
exceeds 90°C, please troubleshoot according to the manual instructions.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[402~] : DC bus voltage

[Unit] : 0.1V,

[Descriptions] : Corresponds to driver status variable D1-24

1. Checks the driver input voltage. When the driver is connected to a 220V, 3-phase power supply, the data value
should be around 2200. Alarm AL-13 will be triggered if the voltage is lower than 70% of the rated value, please
check the power supply.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[403~] : Serial encoder CRC error times (hardware)

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-28.

1. Checks if there are CRC errors in the serial packets returned to drive from the first encoder, if there is an error
then +1. Alarm AL-48 will be triggered if there are 3 error packets in a row, please check the groundings of the
machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[404~] : Driver KTY84 sensor temperature

[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-41.

1. The data value is the KTY84 sensor temperature, can use drive parameter P1-31 to decide the threshold of alarm
AL-11. Please check P1-31 or troubleshoot according to the manual instructions when AL-11 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[405~] : Second serial encoder CRC error times (hardware)

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-42.

1. Checks if there are CRC errors in the serial packets returned to drive from the second encoder, if there is an error
then +1. Alarm AL-49 will be triggered if there are 3 error packets in a row, please check the groundings of the
machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[406~] : First feedback SYNTEC encoder internal KTY84 sensor temperature

[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-50.

1. It's the internal KTY84 sensor temperature of the first feedback SYNTEC encoder, can use drive parameter P1-32
to decide the threshold of alarm AL-40. Please check P1-32 or troubleshoot according to the manual instructions
when AL-40 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[407~] : First feedback SYNTEC encoder external KTY84 sensor temperature
[Unit] : 0.1°C
[Descriptions] : Corresponds to driver status variable D1-51.
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1. It's the external KTY84 sensor temperature of the first feedback SYNTEC encoder, can use drive parameter P1-33
to decide the threshold of alarm AL-41. Please check P1-33 or troubleshoot according to the manual instructions
when AL-41 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[408~] : Serial encoder command error times

[Unit] : Count

[Descriptions] : Corresponds to drive status variable D1-46.

1. Checks the correctness of the packet from drive sent to the encoder, the data value +1 if incorrect. Please check
the groundings of the machine, drive, and encoder when this case happens.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[409~] : Serial encoder timeout error times

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-47.

1. Determine encoder functionality by checking if the encoder responds in time after a command sent, the data
value +1 if the driver and encoder disconnect. Alarm AL-48 will be triggered if disconnection happens 3 timesin a
row, please check the groundings of the machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.
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487  gtspindle 503  7thspindle 519  gthspindle 535 9thgpindle 551 10t spindle
first first first first first
feedback feedback feedback feedback feedback
SYNTEC SYNTEC SYNTEC SYNTEC SYNTEC
encoder encoder encoder encoder encoder
external external external external external
KTY84 KTY84 KTY84 KTY84 KTY84
temperature temperature temperature temperature temperature

488  gMspindle 504  7thspindle 520  gthspindle 536  9thspindle 552 10%spindle
encoder encoder encoder encoder encoder
command command command command command
error times error times error times error times error times

489 gspindle 505  7thspindle 521  gthspindle 537  9thspindle 553 10 spindle
encoder encoder encoder encoder encoder
timeout timeout timeout timeout timeout
error times error times error times error times error times

490  (Reserved) 506  (Reserved) 522  (Reserved) 538 (Reserved) 554  (Reserved)

491  (Reserved) 507 (Reserved) 523  (Reserved) 539 (Reserved) 555  (Reserved)

492  (Reserved) 508 (Reserved) 524  (Reserved) 540  (Reserved) 556  (Reserved)

493  (Reserved) 509 (Reserved) 525  (Reserved) 541  (Reserved) 557  (Reserved)

494  (Reserved) 510 (Reserved) 526  (Reserved) 542  (Reserved) 558  (Reserved)

495  (Reserved) 511 (Reserved) 527  (Reserved) 543  (Reserved) 559  (Reserved)

[Debug Page 7] : System Data on this page only apply to SYNTEC serial spindle, and drive firmware version

must be 1.2.28 or newer, and the controller version must be newer than 10.116.10H or 116.16.

[480~] : Machine angle

[Unit] : 0.0001Rev
[Descriptions] : Corresponds to driver status variable D1-04.

1. The absolute position relates to the Z index of encoder. The position of the Z index is 0 and divides 1 rev into
10000 increments. The System Data resets 0 from 9999 after 1 revolution and counts continuously. For example: If

the machine angle value is 4791 means 0.4791 rev, and it equals to 360 deg x 0.4791 rev = 172.476 degree.

2. To troubleshoot encoder feedback problems, rotate the motor manually and check if the machine angle changes
following the motor rotation.

3. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.
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[481~] : IGBT temperature

[Unit]:0.1°C

[Descriptions] : Corresponds to driver status variable D1-23.

1. Shows the current IGBT temperature, check if the driver is overheated. Alarm AL-10 will be triggered the value
exceeds 90°C, please troubleshoot according to the manual instructions.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[482~] : DC bus voltage

[Unit] : 0.1V,

[Descriptions] : Corresponds to driver status variable D1-24.

1. Checks the driver input voltage. When the driver is connected to a 220V, 3-phase power supply, the data value
should be around 2200. Alarm AL-13 will be triggered if the voltage is lower than 70% of the rated value, please
check the power supply.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[483~] : Serial encoder CRC error times (hardware)

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-28.

1. Checks if there are CRC errors in the serial packets returned to drive from the first encoder, if there is an error
then +1. Alarm AL-48 will be triggered if there are 3 error packets in a row, please check the groundings of the
machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[484~] : Driver KTY84 sensor temperature

[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-41.

1. The data value is the KTY84 sensor temperature, can use drive parameter P1-31 to decide the threshold of alarm
AL-11. Please check P1-31 or troubleshoot according to the manual instructions when AL-11 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[485~] : Second serial encoder CRC error times (hardware)

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-42.

1. Checks if there are CRC errors in the serial packets returned to drive from the second encoder, if there is an error
then +1. Alarm AL-49 will be triggered if there are 3 error packets in a row, please check the groundings of the
machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[486~] : First feedback SYNTEC encoder internal KTY84 sensor temperature

[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-50.

1. It's the internal KTY84 sensor temperature of the first feedback SYNTEC encoder, can use drive parameter P1-32
to decide the threshold of alarm AL-40. Please check P1-32 or troubleshoot according to the manual instructions
when AL-40 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[487~] : First feedback SYNTEC encoder external KTY84 sensor temperature
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[Unit] : 0.1°C

[Descriptions] : Corresponds to driver status variable D1-51.

1. It's the external KTY84 sensor temperature of the first feedback SYNTEC encoder, can use drive parameter P1-33
to decide the threshold of alarm AL-41. Please check P1-33 or troubleshoot according to the manual instructions
when AL-41 is triggered.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[488~] : Serial encoder command error times

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-46.

1. Checks the correctness of the packet from drive sent to the encoder, the data value +1 if incorrect. Please check
the groundings of the machine, drive, and encoder when this case happens.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.

[489~] : Serial encoder timeout error times

[Unit] : Count

[Descriptions] : Corresponds to driver status variable D1-47.

1. Determine encoder functionality by checking if the encoder responds in time after a command sent, the data
value +1 if the driver and encoder disconnect. Alarm AL-48 will be triggered if disconnection happens 3 timesin a
row, please check the groundings of the machine, drive, and encoder.

2. Supports only SYNTEC M2 Spindle and SYNTEC M2 Il Spindle.
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17" axis seco
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feedback
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57 (Reserved) 58 (Reserved) 60 (Reserved) 62 (Reserved) 63 (Reserved)
3 9 5 1 7
57  (Reserved) 59 (Reserved) 60 (Reserved) 62 (Reserved) 63  (Reserved)
4 0 6 2 8
57 (Reserved) 59 (Reserved) 60 (Reserved) 62 (Reserved) 63  (Reserved)
5 1 7 3 9

[Debug Page 8] : For the system data on this page, the controller version must be 10.118.3 or newer.

[0560~0561] : 17th ~ 18th axis double loop position feedback error

[Definition] : Difference value between feedback of motor encoder & optical scale encoder. Calculated as: "Double
loop Position Error - System Data 080~095" = "Absolute position feedback - System Data 096~111" - "Second absolu
te position feedback - System Data 112~127". Unit: BLU.

[Descriptions] :

1. The value reflects the mechanical error (backlash or slip) between motor and linear encoder to mismatch.

2. When the axis is static, the error is called static error. If it is greater than Pr1421~, alarm MOT-31 "Excess static
double loop position error" will appear.

3. When axis is in motion, the error is called dynamic error. If it is greater than Pr3817, alarm MOT-24 "Severe double
loop position error" will appear.

4. If this data increases abnormally with machine movement before home search, please check linear encoder
resolution, or check its signal order (A+, A-, B+, B-).

[0576~0577] : 17th ~ 18th axis absolute position feedback

[Definition] : Axis motors position feedback, unit: BLU

[Descriptions] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0592~0593] : 17th ~ 18th axis second absolute position feedback

[Definition] : The position feedback of axis linear scales, unit: BLU

[Descriptions] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0608~0609] : 17th ~ 18th axis machine coordinate

[Definition] : Display of each axis machine coordinate, unit: BLU

[Descriptions] :

1. Use to check the correctness of machine's position.

2.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0624~0625] : 17th ~ 18th axis second feedback position index counter

[Definition] : When index signal of second feedback of each axis is generated, hardware will latch the current
number of pulse.

[Descriptions] :

1. Theoretically, the value change increment in the same direction must equal to Pr261~ * Pr301. If not, it

means cables have loss pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose cable or

Debug Page 8 - 94



HLEKF=&a/Machine Tool Products - System Data of Controller.

noise interference.
2. This variable will be set to zero after finishing the first home search for non-absolute encoder.
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6 (Reserved) 6 (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved)
5 6 8 9 1
0 6 2 8 4
6  (Reserved) 6 (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved)
5 6 8 9 1
1 7 3 9 5
6 (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved) 7  (Reserved)
5 6 8 0 1
2 8 4 0 6
6  (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved) 7  (Reserved)
5 6 8 0 1
3 9 5 1 7
6  (Reserved) 6 (Reserved) 6 (Reserved) 7  (Reserved) 7  (Reserved)
5 7 8 0 1
4 0 6 2 8
6 (Reserved) 6 (Reserved) 6 (Reserved) 7 (Reserved) 7 (Reserved)
5 7 8 0 1
5 1 7 3 9

[Debug Page 9] : For the system data on this page, the controller version must be 10.118.3 or newer.

[0640~0641] : 17th ~ 18th axis following error

[Definition] : Axis position command and position feedback error value, calculation:

[Following error- System Data 160~175] = [Absolute position command - System Data 192~207] - [Absolute position
feedback- System Data 176~191] , unit: BLU

[Descriptions] :

1.The value is the real time following error used to check motion lag of each axis.

2.For static axis, this error is called static error and should be very close to zero. If it is greater than Pr561~, alarm
MOT-008 [Loss Pulse] will appear.

3.For dynamic axis, this error is called dynamic error and should be smaller than [Maximum allowed following error
Value- System Data 016~019]. If not, alarm MOT-019 [following error exceed] or even MOT-023 [Fatal following error
exceed] will appear.

4.When moving in constant speed, the variable should be close to [Reasonable following error Value- System

Data 032~035], if not, please check if drive position loop gain and controller Pr181~ are the same; and drive's feed
forward command or filter function are not disabled. Connection problem may be also a reason.

[0656~0657] : 17th ~ 18th axis absolute position feedback

[Definition] : Position feedback of axial motor, Unit: BLU

[Descriptions] :

1.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0672~0673] : 17th ~ 18th axis absolute position command
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[Definition] : The accumulated number of commands corresponds to each axis when the controller sends
command to the axis board, unit: BLU

[Descriptions] :

1."X/Y/Z/C Axis following error- System Data 008~011" = "X/Y/Z/C Absolute Position Command- System Data
040~043" - "X/Y/Z/C Absolute Position Feedback- System Data 024~027".

2.This variable is the position command being sent out from the controller, it may not equal to [X/Y/Z/C axis
machine coordinate- System Data 072~075] because it includes mechanical compensations (backlash, pitch,
temperature, quad-peak).

3.The value will be set to zero after finishing the first home search for non-absolute encoder.

[0688~0689] : 17th ~ 18th axis reasonable following error

[Definition] : The reasonable position following error of each axis, calculation: Speed command(mm/min, deg/
min)/60/Pr181~, unit: BLU.

[Descriptions] :

1.The variable shows the reasonable following error of each axis, it should be close to "Axis following error- System
Data 640~641", if not, please make sure the driver position loop gain is the same as Pr181~ settings, driver
feedforward or command filter function are not closed. Abnormal cable connection may also cause inconsistency.

[0704~0705] : 17th ~ 18th axis maximum allowed following error

[Definition] : The maximum allowed following error when the axis is moving.

[Descriptions] :

1.The theorem value is Max(Pr461~, Pr821~)/Pr181~/60*1000.

2.If "Following error- System Data 640~641" exceeds this data value, alarm MOT-019 "Excess following error" will
appear.

3.If "following error- System Data 640~641" exceeds twice the data value, alarm MOT-023 "Severe Excess following
error" will appear.
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(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

o ~

o ~

17t axis
offset limit

18t axis
offset limit

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(o]

(o]

o

oo

o ~

o ~

O

O ~

o ~

o ~

17 axis position
index counter

18t axis position
index counter

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)
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7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 4 6 7 9
0 6 2 8 4
7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 4 6 7 9
1 7 3 9 5
7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 4 6 8 9
2 8 4 0 6
7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 4 6 8 9
3 9 5 1 7
7 (Reserve 7  (Reserved) 7  (Reserved) 7  (Reserved) 7  (Reserved)
3 d) 5 6 8 9
4 0 6 2 8
7 (Reserve 7 (Reserved) 7 (Reserved) 7  (Reserved) 7  (Reserved)
3 d 5 6 8 9
5 1 7 3 9

[Debug Page 10] : For the system data on this page, the controller version must be 10.118.3 or newer.

[0720~0721] : 17th ~ 18th axis following error

[Definition] : Axis position command and position feedback error value, calculation:

[Following error- System Data 160~175] = [Absolute position command - System Data 192~207] - [Absolute position
feedback- System Data 176~191] , unit: BLU

[Descriptions] :

1.The value is the real time following error used to check motion lag of each axis.

2.For static axis, this error is called static error and should be very close to zero. If it is greater than Pr561~, alarm
MOT-008 [Loss Pulse] will appear.

3.For dynamic axis, this error is called dynamic error and should be smaller than [Maximum allowed following error
Value- System Data 016~019]. If not, alarm MOT-019 [following error exceed] or even MOT-023 [Fatal following error
exceed] will appear.

4.When moving in constant speed, the variable should be close to [Reasonable following error Value- System

Data 032~035], if not, please check if drive position loop gain and controller Pr181~ are the same; and drive's feed
forward command or filter function are not disabled. Connection problem may be also a reason.

[0736~0737] : 17th ~ 18th axis following error after feedforward compensation

[Definition] : The effective following error value of each axis after the speed feedforward compensation is enabled.
[Descriptions] :

1. To enable feedforward compensation is to set Pr581>0, theoretical value = X axis speed command/((Pr181/(1-
Pr581/100)). When position Kp (Pr181) is fixed, the larger the feedforward value (Pr581), the smaller following

error displayed by the System Data is.
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2. Feedforward is suitable to compensate the following error of subtle target speed change. Excessive feedforward
may lead to vibration or contour overcut.

[0752~0753] : 17th ~ 18th axis servo loop DA value

[Definition] : The voltage value of each axis DAC chips which was sent to the axis board, unit: mvV
[Descriptions] :

1.Checks if the voltage (speed) command is correct when Pr381=1 (Voltage Command).

[0768~0769] : 17th ~ 18th axis offset limit
[Definition] :

1. Pr201~=0: During home search of each axis, the motor rotation revolution from home switch signal
disappears to encoder index signal appears. Unit: %. If value is 500, it means motor rotates 5 revs.

2. Pr201~=1:During home search of each axis, the distance from home switch signal disappears to optical
scale (linear encoder) index signal appears relative to 1 mm (Pr17=2). Unit: %. If value is 500, it means axis
moves 5 mm.

[Descriptions] :
1. If Pr201~= 0, suggested range of value is 20%~80%. If it is not in that range, enable home grid function (Pr941~=1).

[0784~0785] : 17th ~ 18th axis position index counter
[Definition] : When index signal of each axis is generated, hardware will latch the current number of pulse.

[Descriptions] :

1. Theoretically, the value change increment in the same direction must equal to Pr61~ * Pr81. If not, it means
cables have lost pulse, please check the feedback signal (A+,A-,B+,B-,C+,C-) to confirm it is loose cable or noise
interference.

2. This variable will be set to zero after finishing the first home search for non-absolute encoder.
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80

80

80

80

80

80

80

80
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3" axis
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4% axis
abnormal
communicatio
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5t axis
abnormal
communicatio
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6th axis
abnormal
communicatio

n times

7t axis
abnormal
communicatio

n times

8th axis
abnormal
communicatio

n times

81
6

81

82

82

82

82

17 axis
abnormal
communicatio
n times

18t axis
abnormal
communicatio
n times

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

83

83

83

83

83

83

83

83
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Average IST
Latency

Maximum IST
Latency

(Reserved)

IST Latency
Severe Error
Counts

(Reserved)

(Reserved)

(Reserved)

(Reserved)

84

85

85

85

85

85

85

FineDDA run
count

Matrix I/O scan
run count

Trajectory plan
run count

Motion plan
run count

Sub
interpolation
count

Macro
executor run
count

Operation scan
run count

Foreground
run count

86

86

86

86

86

86

87

87

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)
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abnormal
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82

82

82

82

82

82

83

83

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

84

84

84

84

84

84

84

84
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(Reserved)

(Reserved)

(Reserved)

Max run time
of serious error
thread

The thread
which has seri
ouserrorl

The thread
which has seri
ous error 2

RIO
Transmission
Error Counts

RIO Overload
Error Counts

85

85

85

85

86

86

86

86

HMI watch dog
run count

Sri
communicatio
nrun count

DiskA space
limit check run
count

Slow trajectory
plan run count

Slow motion
plan run count

Sub macro
executor run
count

Sub house
keeping run
count

Script executor
run count

87

87

87

87

87

87

87

87

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

(Occupie
d)

[Debug Page 11] : For the system data on this page, the controller version must be 10.118.3 or newer.

[0800~0817] : 1st ~ 18th axis abnormal communication times
[Definition] : Abnormal axis communication times.
[Descriptions] : The counter increases by one every time when the serial communication axis occurs an abnormal
communication.
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[0832] : Average IST Latency

[Definition] : The average time span from the end of the ISR to the start of the IST. (Unit: ps)

[Descriptions]

1. This variable is considered unacceptable if it is larger than the interpolation time interval. An unacceptable
average IST latency leads to command error(s).

2. For more information about the interpolation time interval, please refer to the controller parameter Pr3203 and
the system data 0004.

[0833] : Maximum IST Latency

[Definition] : The maximum IST Latency observed by the software. (Unit: ys)

[Descriptions]

1. Amaximum IST latency longer than the interpolation time interval, which is considered unacceptable, indicates
that command error(s) occurred.

2. For more information about the interpolation time interval, please refer to the controller parameter Pr3203 and
the system data 0004.

3. A possible cause of an unacceptable maximum IST latency is a large axis board data exchange time. Check the
controller parameter Pr3203, system data 0336, and system data 0337.

[0835] : IST Latency Severe Error Counts

[Definition] : Times that the IST Latency was observed longer than the interpolation time interval.
[Descriptions] : An IST Latency longer than the interpolation time interval leads to communication issue(s) and
hence this variable can be used in the analysis of the cause of communication issue(s).

[0843] : Max run time of serious error thread

[Definition] : Max run time of the thread has serious error

[Descriptions] :

1. If thread has serious error, show max run time of thread. The unit is second.

2. Because there are no only one thread, so the value just show the highest priority thread's max run time.

[0848~0863] : Software thread run count
[Definition] : record current thread run count
[Descriptions] : when thread run once, the count will add one.

[0844~0845] : The thread which has serious error 1~2

[Definition] : Show which kernel thread has serious error now

[Descriptions] :

1. The number will show the kernel thread which has serious error, the value should be 0 at normal.

2. The value corresponds to the record value of the System crash event of the datalog, and the record size is 2
LONG.

[0846] : RIO Transmission Error Counts

[Definition] : Times that an RIO communication error in FPGA was detected by the controller software.
[Descriptions] : The RIO communication status of the FPGA is checked during each 10 scanning, and this counter
will increase by one if an error is detected.
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[0847] : RIO Overload Error Counts

[Definition] : Times that an RIO overload error in FPGA was detected by the controller software.
[Descriptions] : The RIO overload status of the FPGA is checked during each 10 scanning, and this counter will
increase by one if an error is detected.
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89 PLCscanning 90 (reserved, real 92 (reserved, non- 93 (Reserved) 95 (Reserve
1 time (MAX) 7 time thread 3 realtimethread 9 5 d)
execute time) execute time)
89  MotionPlan 90 (reserved, real 92 (reserved, non- 94 (Reserved) 95 (Reserve
2 calculation 8 time thread 4 real timethread 0 6 d)
time execute time) execute time)
89  MotionPlan 90 (reserved, real 92 (reserved, non- 94 (Reserved) 95 (Reserve
3 calculation 9 time thread 5 real timethread 1 7 d)
time (MAX) execute time) execute time)
89  Sublinterpolatio 91 (reserved, real 92 (reserved, non- 94 (Reserved) 95 (Reserve
4 n execute time 0 time thread 6 real timethread 2 8 d)
execute time) execute time)
89  Sublnterpolatio 91 (reserved, real 92 (reserved, non- 94 (Reserved) 95 (Reserve
5 nexecutetime( 1 time thread 7 real timethread 3 9 d)
MAX) execute time) execute time)

[Debug Page 12] : For the system data on this page, the controller version must be 10.118.410, 10.118.48 or
newer.

[0880] : Axis board data exchange time

[Definition] : The average data exchange time between the controller and its slave device, unit: us.
[Descriptions] :

1. The value shouldn't be higher than Pr3203 * interpolation time, or it can cause command error. Please refer to
controller parameter Pr3203 for further descriptions.

2. If the abnormal axis board data exchange time is within 5000 (5 ms), the system will activates the substitute
interpolation as a compensation, or it can cause severe command error.

3. For further descriptions of substitute interpolation, please refer to System Data 0378 Substitute interpolation
execution times

4. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0881] : Axis board data exchange time (MAX)

[Definition] : The longest axis board data exchange time the system has ever recorded, unit: us.
[Descriptions] :

1. If the value is higher than controller parameter Pr3203 * interpolation time, it means the command error
happened.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0882] : MatrixIO scanning time
[Definition] : The average MatrixIO scanning time, unit: us.

[0883] : MatrixIO scanning time (MAX)
[Definition] : The longest MatrixIO scanning time the system has ever recorded, unit: us.
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[0884] : Interpolation calculation time

[Definition] : The average time system used to calculate the interpolation commands, unit: us.

[Descriptions] :

1. The variable shouldn't be higher than controller parameter Pr3203 * interpolation time, or it can cause
interpolation timeout and lead to command error.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0885] : Interpolation calculation time (MAX)

[Definition] : The longest interpolation calculation time the system has ever recorded, unit: us.

[Descriptions] :

1. If the variable is higher than controller parameter Pr3203 * interpolation time, it means the interpolation timeout
had happened and can lead to command error.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3203 and System Data 4
Motion interpolation time.

[0886] : Trajectory Plan calculation time
[Definition] : The average time system used calculate the Trajectory Plan, unit: us.

[0887] : Trajectory Plan calculation time(MAX)
[Definition] : The longest Trajectory Plan calculating time the system has ever recorded, unit: us.

[0888] : 10 scanning time

[Definition] : The average time kernel used to read the I/O changes on the I/0 board, unit: us.

[Descriptions] :

1. The variable shouldn't be higher than controller parameter Pr3202 *I/O scanning time, or it can cause 10 update
lag. Please refer to controller parameter Pr3202 fro further descriptions.

[0889] : 10 scanning time (MAX)

[Definition] : The longest 10 scanning time the system has ever recorded, unit: us.

[Descriptions] :

1. If the variable is higher than controller parameter Pr3202 *1/0 scanning time, it means the 10 update lag had
happened.

[0890] : PLC scanning time

[Definition] : The average PLC scanning time, unit: us.

[Descriptions] :

1. The value shouldn't exceed parameter Pr3204 PLC scanning time, or it might cause PLC update lag.

2. For further descriptions of interpolation time, please refer to controller parameter Pr3204 and System Data 5 PLC
scanning time.

[0981] : PLC scanning time (MAX)

[Definition] : The longest PLC scanning time the system has ever recorded, unit: us.

[Descriptions] :

1. If the value is higher than controller parameter Pr3204 *PLC scanning time, it means the PLC update lag had
happened.
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2. For further descriptions of interpolation time, please refer to controller parameter Pr3204 and System Data 5 PLC
scanning time.

[0892] : Motion Plan calculation time
[Definition] : The average time system used to calculate the Motion Plan (velocity profile), unit: us.

[0351] : Motion Plan calculation time (MAX)
[Definition] : The longest Motion Plan calculation time the system has ever recorded, unit: us.

[0894] : Subinterpolation execute time

[Definition] : The average Subinterpolation execute time, unit: us.

[Descriptions] : If system is in an abnormal condition or in a state of insufficient performance, the value
will larger than Pr3203 *interpolation time.

[0895] : Sublnterpolation execute time(MAX)

[Definition] : The longest Sublnterpolation execute time the system has ever recorded, unit: us.

[Descriptions] : If system is in an abnormal condition or in a state of insufficient performance, the value
will larger than Pr3203 *interpolation time.

[0896] : SubMacroExecuter execute time

[Definition] : The average SubMacroExecuter execute time, unit: us.

[Descriptions] : If system is in an abnormal condition or in a state of insufficient performance, the value
will larger than 4 times of PLC scan time.

[0897] : SubMacroExecuter execute time(MAX)

[Definition] : The longest SubMacroExecuter execute time the system has ever recorded, unit: us.
[Descriptions] : If system is in an abnormal condition or in a state of insufficient performance, the value
will larger than 4 times of PLC scan time.

[0898] : MacroExecuter execute time

[Definition] : The average MacroExecuter execute time, unit: us.

[Descriptions] : If system is in an abnormal condition or in a state of insufficient performance, the value
will larger than 4 times of PLC scan time.

[0899] : MacroExecuter execute time(MAX)

[Definition] : The longest MacroExecuter execute time the system has ever recorded, unit: us.

[Descriptions] : If system is in an abnormal condition or in a state of insufficient performance, the value
will larger than 4 times of PLC scan time.

[0900~0911] : Reserved
[Definition] : Reserved.
[Descriptions] : Reserved for real time thread execute time.
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[0912] : Housekeeping execute time
[Definition] : The average Housekeeping thread execute time, unit: us.
[Descriptions] : This variable is used to evaluate the busyness of the system.

[0913] : Housekeeping execute time(MAX)
[Definition] : The longest Housekeeping thread execute time the system has ever recorded, unit: us.
[Descriptions] : This variable is used to evaluate the busyness of the system.

[0914] : Script executor execute time
[Definition] : The average time of script executor execute all script, unit: us.
[Descriptions] : If the value increase continually, please check the script of routine script has not infinity loop.

[0915] : Script executor execute time (MAX)
[Definition] : The longest script executor execute time the system has ever recorded, unit: us.
[Descriptions] : If the value increase continually, please check the script of routine script has not infinity loop.

[0916~0927] : Reserved
[Definition] : Reserved.
[Descriptions] : Reserved for non-real time thread execute time.

[0928] : Profile read time

[Definition] : The average time of reading profile unit: us.

[Descriptions] :

1. This variable is used to evaluate the the performance of reading profile

2.1f Pr732 = 2, each coordinate will load profle independently, the value will be sum of reading time of all
coordinate.

3.1f Pr732 #2, or only have 1 coordinate, profile will load once, the value will be the reading time of
profile.

[0929] : Profile read time(MAX)
[Definition] : The average read profile time, unit: us.
[Descriptions] : This variable is used to evaluate the busyness of the system.

[0930] : Profile parse time

[Definition] : The average time of parsing profile unit: us.

[Descriptions] :

1. This variable is used to evaluate the the performance of parsing profile

2.1f Pr732 = 2, each coordinate will load profle independently, the value will be sum of reading time of all
coordinate.

3.1fPr732 #2, or only have 1 coordinate, profile will load once, the value will be the reading time of
profile.

[0931] : Profile parse time(MAX)
[Definition] : The average read profile time, unit: us.
[Descriptions] : This variable is used to evaluate the busyness of the system.
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[0932~0959] : Reserved
[Definition] : Reserved.
[Descriptions] : Reserved.
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