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Validity and Scope of Warranty 

 
This machine is factory-inspected, adjusted, and ready for operation. The warranty will 
be provided on the conditions as follows: 
 

1. Warranty validity 
12 months after the shipment. 3,000 hours for the spindle. 

 

2. Scope of warranty 
Within the period of the warranty, service will be provided to resolve the problems on the conditions of the 
normal operation, except: 
 

�  Natural discoloration of surface coating 

�  Wear out of consumables 

�  Noise, heat and odor which do not affect its normal operation 

�  Improper operation 

�  Non-standard components from other resources 

�  Unauthorized modification or alteration of the machine 

�  Other natural disasters 

 

3. Scope of service 
The selling price excludes the edition of programs and travel expenses for our dispatched engineer to 
provide assistance service in the end-user’s factory. Extra charge shall be levied on the end-user for the 
following service. 
 

�  Assistance in installation and trial run 

�  Periodical maintenance 

�  Technical assistance in operation and wiring or training 

�  Technical assistance in edition of programs  

�  Other assistance which requires additional charges 
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Precaution in handling it safely 

Please peruse all the manuals and technical notes coming with the machines before installation, operation, 
maintenance and inspection. 
Also please pay attention on all the safety matters before operating the machine. 
 
In this manual, there are three levels of matters needing attention as follows: 
 
 

DANGER 
 

Improper operation might cause serious injury or even death. 

 

CAUTION 
 

Improper operation might cause injury in certain degrees or damage the machine 
or work pieces. 

 

PROHIBITION 
 

Forbidden matters 

In addition, although the items that are remarked with 
 

CAUTION  require operators to pay attention, they 
might cause serious injury as well; therefore, all the items need to be followed strictly as stated. 
 
1. General comments 

 

DANGER 
 

 
�  It is possible to get wounded or an electric shock while operating the machine. Please follow 

the items stated below: 
 

1. Please make sure the ground wire of the power cable is firmly ground connected; otherwise, the 
operator might get an electric shock during operation. 

2. Please make sure the power is turned off before moving, connecting electricity to the machine, 
maintenance, or inspection; otherwise, the operator might get an electric shock during operation. 

 
 

CAUTION 
 

1. Please do NOT locate or operate the machine in areas of water splash, corrosive atmosphere, 
atmosphere of combustible gas or flammable substances; otherwise, it might cause a fire. 

2. Please do NOT touch the motors, drivers while the power is still on or even shortly after the machine 
is switched off. Otherwise, it might cause burns. 

 
2. Storage and transportation 

 

PROHIBITION 
 

1. Please do NOT locate the machine in areas of water splash, corrosive atmosphere, atmosphere of 
combustible gas or flammable substances; otherwise, it might cause a fire. 

2. Please do NOT put any tools or components on the machine. 
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3. Installation 

 

CAUTION 
 

1. Please do NOT provoke serious shock during installation; otherwise, it might result unexpected 
movement on the machine during operation. 

2. Please make sure that all the electricity is connected correctly; otherwise, it might cause fire, 
wounded, or electric shock. 

3. Please make sure that the specification of connected power is as stated in this manual; otherwise, it 
might cause fire, wounded, or electric shock. 

 
4. Before operation 

 

CAUTION 
 

In order to assure that the consideration of safety during operation and maintenance, the following rules can 
be regarded as safety regulations and shall be strictly obeyed: 

1. Operating the machine in exact accordance with the instructions provided in this manual. If there is 
anything unfamiliar to you please contact us or our sales representatives for assistance. 

2. Please do NOT put any unused tools or components on the machine. Also tight up hair and clothes 
during maintenance and operation.   

3. When maintenance or adjustment is being carried out, pull off the power supply plug from the power 
supply, and place a salient tag along the machine to prevent anyone incidentally plugging in the power 
supply. 

4. While several operators are working on the same machine, audio communication shall be set up, 
particularly in start-up or shot down the power supply and motors to prevent the occurrence of any 
accident. 

5. If there is extended power or signal cable, please assure their polarities are correct before switching on 
the main power. 

6. Please wear protecting eye glasses. 

7. Do not touch the moving parts or spindle during operation. 

8. Please check that the outlet of the dust collection system is connected to the outside the building. 
 
5. Maintenance and inspection 

 

PROHIBITION 
 

1. Disassembling of the machine should only be performed by authorized engineers of our company. 

 
6. Discarding 

 

CAUTION 
 

1. Once the machine is ready to discard, please follow the standard industrial substance discard 
procedure. 



r-S168 PCB Separator 

AUROTEK CORPORATION III 

Contents  
Precaution in handling it safely .......................................................................................................................................I 

1 Introduction................................................................................................................................................................... 2 

2 Environment Control for Installation ......................................................................................................................... 3 

2.1 Environment............................................................................................................................................................. 3 
2.2 Power Supply ........................................................................................................................................................... 3 
2.3 Installation................................................................................................................................................................ 3 
2.4 Link to Peripheral Device......................................................................................................................................... 5 

3 Machine Overview ........................................................................................................................................................ 8 

3.1 Machine Outline of � –S168 IN-LINE PCB Separator............................................................................................... 8 
3.2 Dust Collection System ............................................................................................................................................ 9 

4 The Functions of Buttons............................................................................................................................................ 10 

4.1 The Front Panel ...................................................................................................................................................... 10 
4.2 Basic Operation...................................................................................................................................................... 12 

4.2.1 Power on ......................................................................................................................................................... 12 
4.2.2 Homing Procedure .......................................................................................................................................... 13 
4.2.3 The Touch Panel ............................................................................................................................................. 14 

5 Manual Control ........................................................................................................................................................... 19 

5.1 Transportation Arm includes: Carry Axis�• P&P Head�I Vacuum....................................................................... 19 
5.2 Table button ........................................................................................................................................................... 22 
5.3 Loading button ....................................................................................................................................................... 22 
5.4 Dust Collector ........................................................................................................................................................ 23 
5.5 Manual Cutting....................................................................................................................................................... 23 
5.6 Motion Control Item and JOG Test ........................................................................................................................ 24 

6 SETUP Instruction...................................................................................................................................................... 27 

6.1 Carry Axis Position Setup ...................................................................................................................................... 27 
6.2 Left Table�• Right Table ........................................................................................................................................ 29 
6.3 CCD and Carry head VACUUM functions enable................................................................................................. 30 
6.4 Pick-Up Head: Vacuum Nozzles Assembly Instruction ......................................................................................... 31 
6.5 Routing Bit Break Check and Bit Change function................................................................................................ 37 
6.6 CCD Offset ............................................................................................................................................................ 38 
6.7 System Program Update, INI-file Backup or Download. ....................................................................................... 39 

7 Cutting Route Program Edit ...................................................................................................................................... 40 

7.1 Program Edition Dialogue...................................................................................................................................... 40 
7.2 The First Look of Cutting Procedure ...................................................................................................................... 42 
7.3 Create a Cutting Route Program............................................................................................................................. 45 
7.4 Modify Cutting Program ........................................................................................................................................ 52 
7.5 Add On section of Cutting Route ........................................................................................................................... 54 
7.6 Insert Cutting Point ................................................................................................................................................ 54 
7.7 Delete Cutting Point ............................................................................................................................................... 55 
7.8 Modify the Cutting Parameter ................................................................................................................................ 56 

7.8.1 Parameter Change .......................................................................................................................................... 56 
7.8.2 Input the Z UP and DOWN position................................................................................................................ 56 

7.9 Adjust the Cutting Position..................................................................................................................................... 57 
7.10 Program Edit ........................................................................................................................................................ 58 

7.10.1 Correct the Deviation of Position.................................................................................................................. 60 
7.10.2 Block Copy-for multi pieces on one PCB ...................................................................................................... 60 





r-S168 PCB Separator 

AUROTEK CORPORATION I 

8 The Optional Accessories ........................................................................................................................................... 62 

8.1 Ionizer .................................................................................................................................................................... 62 

9 Maintenance ................................................................................................................................................................ 63 

9.1. Changing Routing bit ............................................................................................................................................ 63 
9.2 Releasing the Chuck............................................................................................................................................... 63 
9.3 The Cleanup of the Spindle .................................................................................................................................... 64 
9.4 Lubrication ............................................................................................................................................................. 65 

9.4.1 Ball Screw ....................................................................................................................................................... 65 
9.4.2 Sliding Guides ................................................................................................................................................. 65 

10 Trouble Shooting and Alarm Message ....................................................................................................................66 

10.1 Trouble Shooting.................................................................................................................................................. 66 
10.2 Alarm Messages and Solution .............................................................................................................................. 67 

Appendix 1 Information for the routing bit................................................................................................................... 1 

1 Left-hand spiral (down-cutting) routing bit ................................................................................................................. 1 
2 The recommended cutting speed for the routing bit.................................................................................................... 1 
3 The specification of the routing bit.............................................................................................................................. 1 

Appendix 2 the dimensions of the spindle and fixture table......................................................................................... 2 

1 Spindle ........................................................................................................................................................................ 2 
2 Fixture table ................................................................................................................................................................ 2 

Appendix 3 Maintenances Record List .......................................................................................................................... 3 

 
 



r-S168 PCB Separator 

AUROTEK CORPORATION 2 

1 Introduction 

g-S168 IN-LINE is a fully automatic PCB separator. It can automatically accomplish its tasks: loading the 
PCB on the work platform, cutting apart and unloading the divided PCB. g-S168 IN-LINE also employs the 
Router End Mill routing method which uses a high speed variable-frequency spindle to suppress the 
mechanical stress on the work piece to a minimum. Therefore, high accuracy and safety can be then 
provided.  
 
With the use of the duct venting system, located directly under the JIG, all the cutting dust is collected. This 
will prevent the contamination of the working environment. 
 
Furthermore, the operation of router is not difficult. With a 10X CCD camera to magnify the images 10 
times, the end users can program their desired routes swiftly and correctly. 
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2 Environment Control for Installation 

2.1 Environment 

1. The vent holes on the back and side console of the electrical control box should always be kept in 
good condition (Poor ventilation may induce electrical problems or damage the box.) 

2. Prevent foreign matter from falling into the vent holes. This machine has not been equipped with 
water and dust-protection devices. It should not be installed in a dusty or oil-soaked environment. 

3. Never expose the machine to direct sunshine or radiant heat from the heating system. 

4. The working temperature is within 0-40°C. Relative humidity, 85% (no dew), with corrosion free 
and non-flammable atmosphere. 

5. The machine should not be placed in an area which is subjected to external vibration and impact. 

6. Power noise and incorrect wiring shall be avoided to the greatest extent. 

 
2.2 Power Supply 

AC220V, three phases, 5.0 kW external power supply should be supplied to the machine, and the 
green wire of the power cable must be connected to the external ground. If the power supply is not 
stable, please add an AVR (AC Voltage Regulator). 

 

2.3 Installation 

1. Move the separator to the planned location and adjust the four legs to raise the machine about 1 
cm above the ground level. 

2. Also make sure the machine in a level position by adjusting the four legs separately. 

3. Please follow the figure below to connect electricity to the separator. 

 

4. Please connect the power cable to a 220V 3-phase AC power source. And connect green wire to 
the grounded wire. 

5. Connect the PVC flexible tube between the inlet of the dust collector and the outlet of the router. 
Also, assure connection of the outlet of the dust collector to the outside world. 

6. Connect the dust collector power cable to the router. And Press the ON button of power switch, 
the dust collector power on/off is controlled by the separator. 

7. Please assure the rotational direction of the motor inside the duct collector is the same as the 
sign indicated. If the direction is wrong, users can switch any two of three wires of the power 
cable. 

8. To avoid inefficiency of dust collection, it is recommended that the PVC tube NOT exceed 3 
meters. 

9. For best dust collection results, it is recommended that each router is equipped with one dust 

 

Rear Side 

 

Power Input 
AC 220 
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collector. 

10. Under some circumstances, it is likely to produce static electricity on the dust or fragments. It is 
recommended to install an ionizer to avoid accumulation of the dust on tools. 

11. Please connect the pneumatic pipe to the compressed air resource (> 5 Kg/cm2) and adjust the 
air pressure to 5Kg/cm2 approximately. 

 

Air Pressure Gauge 
Rear Side 
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2.4 Link to Peripheral Device 

For linking with the peripheral devices, g-S168 IN-LINE provides some I/Os to communicate with the 
peripheral devices, like as Fig. 2-1. 
 
There is an I/O terminal block for these Users can find it in the electric box of the g-S168 IN-LINE. 

 
 

Fig 2-1 Linking with peripheral devices 
 
Pin assign of the I/O terminal block: 

PIN WIRE I/O Name Descriptions/Software Monitor 

1,2 

 

BP1 

BP2 
OUT1 Loading 

request 

This output will be ON to notify the previous device for 
loading work piece when g-S168 IN-LINE is ready. At the 
same time, the conveyor of g-S168 IN-LINE will convey the 
work piece to the loading position. 

If the work piece arrives at the loading position then the 
conveyor stops and this output is turned OFF . 

In Manual screen , click Output Monitor . 
Select 308  . 

Turn ON . 

Pin1 and 2 is short, to allow the PCB move into separator.  

Turn OFF . 

Pin1 and 2 is open, to not allow the PCB move into separator. 

3,4 
NPR1 

NPR2 
OUT2 

Work 
piece 
output 

(Carry 
Out 
Request) 

This output will be ON . If the outputting request signal 
which from following device is on and g-S168 IN-LINE is 
ready for work piece outputting, then the router moves out the 
divided boards. 

When the moving out is finished the output will be OFF . 

In Manual screen , click Output Monitor . 
Select 309   

Turn ON . 

Pin3 and 4 is short, PCB needs to move out separator.  

Turn OFF . 

Pin3 and 4 is open, no PCB needs to move out separator.  

g-S168 IN-LINE Previous Device Following Device 

OUT1, loading request 

OUT2, work piece output 
IN1, output request 

I/O terminal block 

 

OUT3, work piece output End 
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5 2B32 IN1 Output 
request 

This input is from the output request signal  of the 
following device, to request g-S168 IN-LINE moving out the 
divided boards. 

In Manual screen, click Axis Input Monitor . 

Check input 295   

When PIN5 , the following device ready to receive PCB. 

When PIN5 , the following device not ready to receive 
PCB. 

6 0V --- GND GND 

 

 

Please go to the main screen of operation software.�³
1.Use  keyboard and press ”ALT ”and ”S”.�³
2.Software will ask keyin the password, ”password  ”.�³
Then key in the password ”147258369” and click ” ENT” 
(enter).�³
3.Then will show ”system setup ”  screen which is same with 
left.�³
Please use mouse click the black indicator of item”After 
Process Product Request”.�³
Click  black  indicator into blue , the ”After Process Product 
Request” fuction is activated.�³
4.Click ”OK” button back to main screen,the ”After Process 
Product Request” words will change color from gray to black.�³
The indicator of  ”After Process Product Request” in main 
screen: �³
Yellow color indicator shows, the signal is send form the 
exit  side conveyor.�³
5.RUN the machine to check this fuction.  

7,8 
RY11A 

RY11B 
OUT3 

Work 
piece 
output 
End 

(Carry 
Out 
Request 
End) 

When PCB�³ moving out is finished the output will be ON . 

In Manual screen , click Output Monito r . 

Select 310  . 

Turn ON . 

Pin7 and 8 is short, When PCB moving out is finished. 

Turn OFF . 

Pin7 and 8 is open,  

��
Circuit interface: 
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��

3.3K�  

100K�  
10K�  

+5 

100pF Input (in1) 

Vcc 

GND 

Output (out1/2/3) 

Relay 

I/O terminal block Internal Circuit 

N.O. 
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3 Machine Overview 

3.1 Machine Outline of �ë�ë�ë�ë –S168 IN-LINE PCB Separator 

 

 
 

Fig. 3.1 g-S168 IN-LINE PCB Separator   unit: mm 
 
 

Name Specification 
Work piece size 250 mm ´ 330mm  

The diameter of the cutting bit f 0.8mm ~ f 3.0mm 
(Left-hand threaded, so the duct collected downwards))  

The precision of positioning ± 0.01mm 
The precision of cutting ± 0.1mm * It depends on the fixture’s precision. 

Number of axes in use 3 axes for cutting, 1 axis for conveyor, 1 axis for carry, 1 axes for 
Pick & Place Head, 2 axes for Tables. 

Driving speed (Max.) X, Y: 750mm/sec, Z: 325mm/sec 
Cutting speed (Max.) X, Y, Z: 50mm/sec 
Spindle High speed variable frequency motor, 150W,  
Programming  999 lines 
Cutting ability Linear, arc and circular cutting available  
Route planning Direct coordinate input or manual guiding (JOG mode) 
Program backup 3 1/2 floppy disk 
Man-machine interface Color LCD touch panel  
Motor of axes AC servo motors 
Power supply 3 phase AC220V 60Hz, 5.0 kW Note 
Weight 1,050Kg 
Air 5 Kg/cm2 above 

Table3.1 Specifications of g-S168 IN-LINE PCB separator 

Note: It should be noted that the power supply of 3.5 kW is also the power source of the dust collection system, VSF-
V605. If both power supplies are independent from each other, a power source, of 1.5 kW can be applied for the 
machine itself. 

1550 

1810 

2550 

1150 
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3.2 Dust Collection System 

The vacuum cleaner, YSF-V605, is used to collect the fragments and duct produced 
during the cutting process. AC 220V is employed as the main power. Please be aware 
the rotating direction of the motor must be coincident to the arrow sign near the 
venting outlet of the driving motor as shown below.  
The fragments will be gathered in the bottom of the system for further process. The 
filter bags inside the system need to be shaken by the shaking arm daily. In order to 
shake down the ducts gathered on the filler bags to increase the efficiency of duct 
collection. 

 

 
Fig. 3.2 Dust collection system 

 
Description Specification 

Dimensions 780mm(W) ́́́́  665mm(D) ́́́́  1900mm(H) 
Weight 230 Kg 

Motor power 5HP/3.5kw 

Power supply 3 phase, AC220V 60HZ 

Inlet wind speed 28 m/sec 

Inlet wind capacity 35 m3/min 

Inlet wind pressure 300 mm-Ag 

Noise Level Under 75 dB 

The diameter of venting inlet 150mm 

Filtering bags 120mm* 890mm*29pcs 

Accessories 
Power cable: 3 meters 
PVC flexible pipe : 6 in. (diameter) ́́́́  3 meters (L) 

Table 3-2 the specification of dust collection system YSF-V605 

 

�é�ø�����ü���ú�³�ü���ÿ�ø���³

�à�ô�ü���³�	�ø�����ü���ú�³�������ÿ�ø���³

�ã���
�ø���³
�æ�
�ü���ö�û�³

�×�������³�ú�ô���û�ø���ü���ú�³�÷���ô�
�ø���³

Maintenance covers for 
replacing the filter bags 
�³

 

OFF 
(RED) 

ON 
(Black) 
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4 The Functions of Buttons  

4.1 The Front Panel  

  
 

 
 

Fig. 4-1 the front panel 

1. Power On button 

The back light of this button is an indicator of AC power. If the back light is on, it means the 
AC power is connected, after releasing the Emergency Stop button, pressing “Power On” button 
will start the system. The system will be ready for homing procedure after 15 seconds self-
testing process. The “Start” button on the front panel will start flashing. 

2. CARRY INTERLOCK 

Manual control pick-place head to move PCBs. 

3. START/HOME  

Following the procedure stated in previous section, the “Start” will start flashing. The homing 
procedure will be activated by pressing this button. After the homing procedure, this button will 
become to a cycle start button or the re-suck button when sucking a PCB is failed. 

4. Emergency Stop button 

Press the “Emergency Stop” button on the front panel, the power of the separator will be 
shut down. In order to completely release the servomotor driver error status, please emergency 
stop should keep more than 5 seconds. 

1 
p 

3 2 4 
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5. The Warning Light 
 

 

The warning shows the status of the machine. 

Status Green Yellow Red 

Homing Procedure NOT complete OFF Flashing OFF 

Homing Procedure completed, Waiting OFF ON OFF 

Cutting Procedure Running ON OFF OFF 

Alarm occurring OFF OFF ON 
 

6. Keyboard and Mouse 

 Input the setting parameters and click for the operational buttons. 

 

7. Main Power Switch 
Turn on /off the main power  

ON         OFF  

On the Left side of machine 
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8. Vacuum Cleaner Power Socket 
This socket is for the vacuum cleaner. The power will be cut off if machine is idle over than 3 
minutes until machine works next time. The output power is 220V / 3 phases. 

   

On the Right side of machine 

 

4.2 Basic Operation  

The separator is designed to be operated directly from the front panel. 
 

4.2.1 Power on 

Before switch on the “Power On” button, please assure that the following procedures are done: 

 
 

1. The main power switch (NFB1) in electricity box is ON (Push Up).  

   

2. Release the emergency button on the front panel. 

 

3. Close safety doors. 
 

After releasing the Emergency Stop button, pressing “Power On” button will start the system. 
The system will be ready for homing procedure after 15 seconds self-testing process. The 
“Start/Home” button on the front panel will start flashing. 

 

 

Note: Please be aware that the servo motors need a period of time to discharge; therefore, 
please wait for 5 seconds at least before restart t he system. 
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4.2.2 Homing Procedure 

Following the procedure stated in previous section, the Start/Home button will start flashing after 
switching on the system for about 15 seconds. The homing procedure will be activated after pressing 
this button. 
 
Note: Please be aware that the homing procedure nee ds to be completed before 
commencing any other operation. 
 
Homing process: Spindle Z/X/Y moves to – direction. 
Left and right table move backward  
 

 
 
 
 
 
Pick and Place move upward 
Carry Axis move to left side 
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4.2.3 The Touch Panel 

In order to avoid unauthorized entry to accidentally change the programmed routes and internal 
parameters, same buttons require password key in. 

       
 

Main program will be executed as the Industrial Computer starting the operation system. After closed 
main program, we can click the short cut on desktop to start the main program again. 

 
Main window 

 
Fig. 4-2 the main window on the touch panel 

a. MAIN BUTTON 

1. Home button 
Homing procedure will be activated by pressing this button. Button status: 

Dark Not homing yet 

Flashing Homing 

Light Homing Completed  
After Homing Completed, the left indicator of Axis status turns Yellow. 
 
 
 
 

3. Run button 
After the homing procedure, RUN button is flashing. Press this button to start running this machine.  

Button status: 
Dark Disable 

Flashing Ready for running 

Light Running 
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3. Pause button 

When machine is running, press this button to pause machine. RUN button will be flashing, Press 

RUN button , to release pause status. The Pause button will be dark and machine running 
continuously. 

 
 
 
 
 
 
4. Stop button 

Pressing stop button, machine will turn off the “work pieces request” signal (which connected to 
the previous device to stop the previous device sending PCBs). At the same time, stop the 
Conveyor.  Machine will stop until finish all of the cuttings in 2 the feeding tables. Press 

RUN button , machine will run again. 
 
 
 
 
 
 
 

 
5. Bit Change button 

If the bit alarm occurs the button status will be flashing (RUN and PAUSE are flashing at same 
time.). By pressing this button, the cutting head will move forward for changing a new bit. After 

changing a new bit, press RUN button  to cut again. And the “Cut Distance” and “Auto Shift 
Number” counter will be reset to “0”. The Bit change position can reset up refer to chapter 6.5. 

 
 
 
 
 
 
6. Manual button 

Press this button to go into the manual setting window. It will be disable when machine is running 
or homing.  

 
 
 
 
 

 
7. Program edit button 

Press this button to change a cutting program or go into the program edit mode (see the CCD 
image window) to create a new program or modify a program. This button will be disable during 
machine is running. 

                               
 
8. Setup button 

Press this button and key in the pass word into the setup mode. In this mode can setup each axis 
position and control each function. 

 
 
 
 

�³
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b. PCB PRODUCT INFORMATION 
1. Product name  

The name of present left or right program. 
 

 
 
2. Quantity  

The number of complete work pieces. 
 
 
 
3. RESET  

 Press the reset button to reset the number to “0”. 
 
 
 
 
4. Cycle time 

Cycle time for the previous all cutting procedure includes moving time. The cycle time appears 
after unload each time. The left and right tables are different. 

 
 
 
 
5. Cut distance 

Accumulated cutting distance (meters) for the routing bit. As cut distance reach Bit Life Distance, 
the Auto Shift function will shift routing bit at once. Also automatically reset “Cut Distance” to “0” 
and autoshift number will increase one. 

 
 
 
6. RESET button 

Press the reset button to rest the number to “0”   
 

 
 
7. Bit life 

The setting of the bit life distance in prg mode. The cutting head will shift up / down if the cutting 
distance is longer than this setting.  

 
 
 
8. Auto shift number 

Shows the times of the cutting head shifts up / down. For Example, the auto shift number is 2. As 
Auto shift number reaches 3. The machine will paused and send the Warning to remain the 
operator to exchange one new cutting bit. 

 
 
 
9. Spindle hour 

Shows the run time of spindle, unit: hour. 
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c. Alarm message 
1. Emergency stop indicator 

The indicator will on if the emergency stop button is pressed. 

 
 
2. Door open indicator 

This indicator will turn on if the one of 2 front doors is open. 

 
 

3. Air low indicator 
The indicator will on if the air pressure is lower than 4 kgf/cm2. 

 
4. Alarm message button 

Press this button to go into the alarm message window. 

 
5. Alarm message display 

This window will pop up automatically if any alarm occurs during machine running or user presses 
the alarm message button on the main window. This window can show max. 512 alarm messages. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The alarm message windows 
 

1 OK button 
Press the OK button to go back the main window. 

 
 
 
 
2 Clear button  

Press this button to clear all alarm history. 
 
 
 
 
3 Buzzer off 

Press this button to stop the alarm buzzer. 
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d. Left �•�•�•�• Right Table status indicator 

Standby Table in Pick and Place position (Backward position) 

Cut Waiting Table in cutting position (Forward position), Wait for running cut 

Cutting Table in cutting position and running cut program 

 
 

 
 
 
 

e. Before Process�õ�õ�õ�õ After Process status indicator 

Before 
Process 

Ready for PCB into conveyor. (Signal to Previous device ) 
When PCB removes from conveyor (left side of separator) put 
into fixture table and waiting for cutting. The carrier does not 
receive another PCB and the indicator turns to Yellow . 

After 
Process 

Ready for PCB out to following device.(Signal from following 
device ) 
After PCB finish cutting process, Ready waiting for the signal from 
next station. When outside signal is receive, the indicator turns 
Yellow . 

 

 
f. Axis status 

Left side: Black is not completed Homing process; Yellow is completed homing process; Red is NG. 
Right side: Black is stop; Green servo motor is running.   

 

 
 

 
g. Software version number 

Program version and GUI version 
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5 Manual Control  

 
 
 
 
 

On this window, user can control the I/O devices by manual to check position.  
 

 
Fig. the manual window 

 
Press the Carry interlock at the same time otherwise program will show” Please Push Two Switch”. 

     
 
 
 
 
 

5.1 Transportation Arm includes: Carry Axis �•�•�•�• P&P Head and Vacuum 

1 Transportation Arm 
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2 Carry Axis button 

 

Load     

Left Table  

Right Table  

SCRAP    

Un-Load   
Carry Axis control the horizontal position of Pick and Place head. 
Before move Carry Axis, Please move Up the Pick & Place Head. 

1. Load The position to pick up the PCB on conveyor 
2. Left Table The position to pick or place PCB on left table 
3. Right 

table 
The position to pick or place PCB on right table 

4. SCRAP The position to place the scrap  
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5. Un-load The position to place the finished PCB product 
 

3 Pick & Place Head button 

 
 

Coordinator Load 
Left 

Table 
Right 
Table 

SCRAP Unload Unit:mm 

UP  0 0 0 0 0 
Default Only 0.00 
unchangeable 

DOWN Setup Setup Setup Setup Setup 
Able to change in 
Setup Mode  
Refer to chapter 6.1 

Control P&P Head only move to up or down position by each one of 5 positions on Carry 
Axis which is choose. Yellow indicator  shows the recent position. 

 
4 Vacuum buttons 

 
 

   

 
Vacuum 1 to 4 buttons: 4 vacuum vales control button.  

There are total 4 vacuum sets for picking up product PCBs; user can decide how many 
vacuums and which vacuums to be used for check and test. 
Air Hose is 4x6 m/m.  

 

 

Vacuum 1 

Vacuum 2 

Vacuum 3 Vacuum 4  
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Yellow indicator  show the recent vacuum pressure reaches in the functional range. 
 

5.2 Table button 

 
 

 
 
 

 
 

 
Press the FRD / BACK buttons to move the table move forward or backward, and the 
indicators show if the table arrives at the correct position. 

 
 

5.3 Loading button 

 
 
 
 
 

 
Loading control uses for move PCB into PCB separator. Adjust the conveyer width by 
wheel and put on the PCB. Turn CW to Narrow the Width. Turn CCW to Widen the 
Width. To remain the Gap below 0.5 mm for moving smoothly left or right. The Gap 

Width 
Adjust 
Wheel  

PCB 
INPUT 
LEFT 
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smaller is better.    Press the �‡ /�ˆ buttons to control conveyer move �‡ /�ˆ , press the 
same button again to stop conveyer. 
 
Press the work position button to control the work position cylinder on the conveyer ON 
/OFF. 
 
The two indicators show the status of the work piece come through sensor (PNL Pass) 
and work piece arrival sensor (PNL Arrival).  

 
 

 Conveyer Moving Procedure   

After click run bottom , PCB into conveyor. 
Conveyer 
Direction � step1 � step3 , �'�'�' �' step6 Stop  step8  

Work Position Off(cylinder low) ON(cylinder High) step5 ON(cylinder High) 

PCB Pass PCB pass through  
step2  

 ON step7  

PCB Arrival  ON step4  

Descriptions PCB moving into the 
conveyor to left 

PCB moving left to the end 
of left side. Work Position 
cylinder move high.   
Then PCB moves to right. 

PCB moves to left. Stop at 
work position. PCB ready 
for P&P Head to Pick Up. 

After step8, PCB is pickup from conveyor. The conveyor is  turning left and waiting for another PCB.  
   

5.4 Dust Collector 

 
Press the L Dust / R Dust buttons to open or close the valves of the two ducts. 

 

5.5 Manual Cutting 

 
 

Press the Table 1 / Table 2 buttons to trigger the left / right side one-shot cutting, that is the 
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table will move forward for cutting then move back for reloading, if user press the Table 1 / 
Table 2 buttons. 
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5.6 Motion Control Item and JOG Test 

 
 
 

Press 4 monitor buttons to show Input Monitor, Output monitor, Axis Input Monitor and Axis 
Output Monitor Dialogue.  For setup or monitor the IO status of Motion Card and IO Card.  

 
1 Input Monitor (Empty) 

 
 
 
2 Output Monitor button 

Press Output Monitor button will poop up I/O motion card output status, and click the black 
button to check each output function. 
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3 Axis Input Monitor button 
When press Axis Input Monitor button to show the Motion Card status 2 dialogue(1/2�õ 2/2). 

  
 

 
 
4 Axis Output Monitor button 

Press Axis Output Monitor button to check the output status. 
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 5 JOG test 
 - + 

X Left  Right 

Y Y- Y+ 

Z Up Down 

L Table Backward Forward 

R Table Backward Forward 

Carry Left  Right 

Head Up Down 

Convey Left Turn Right Turn 
 

 

ICON Function  ICON Function 

 

Move Left table 
Forward / 
Backward 

 

 
Move to X+ Left 

 

Move Right table 
Forward / 
Backward 

 

 
Move to X- Right 

 
Move Carry Right/ 
Left 

 

 
Move to Y+ 

 

Move P&P Head 
Up/ Down 

 

 
Move to Y- 

 
Move conveyer 
Turn Right/ Left 

 

 
Move to Z+ Down 

 
Open/Close valve of 
Left Vacuum funnel 

 

 
Move to Z- Up 

 

Open/Close valve of 
Right Vacuum 
funnel 

 

 
Test End 

 
Switch 4 speeds 

 

 
Turn On/Off 
Spindle 

  

Coordinator display 
switch to Real 
coordinator(Turn On 
as indicator is bright) 
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6 SETUP Instruction 

 
 
 
 

In main screen to click SETUP button into the mode of setup.  

 
 

6.1 Carry Axis Position Setup 

In Carry Axis Position Setup mode, can modify the carry Axis horizontal position and P&P 
head down position for contacting PCB�ú  

 
 

1. Carry Jog 
Carry Jog use -/+ control button move and adjust P&P head horizontal position�ö  

 
 
2. Head 
Head use down/up button check already setup position. 
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3. Head Jog 

 
Use -/+ control button move and adjust P&P head vertical position. 
 
4. Load position’s detail description 
 

 
Normally setup the Pick & Place Head Load Position in 0.00. 
Suggest to assembly the suck Nozzles above the PCB. PCB must stop on Work On 
position of conveyer. 

 
Use Manual Mode to turn on the Vacuum. And check the Vacuum Nozzles to pick up the 
PCB on conveyer.  

 

 
 

Carry Axis Position Setup includes recording 5 positions :Load�õ Left Table�õ Right 
Table�õ Scrap�õ Un-Load. To setup the Load position, please to press the Move button 

of Load item. The carry axis will move horizontally to the Load position and light 

turned to yellow . We start to setup Load Control item. Use Carry Jog  (- 
left/+ right)move and adjust the Carry Axis on the PCB loading position �0 In this figure 

shows the horizontal position in�Ý.�Ý�Ý �1 .Then click Set button  to restore 0.00 
position.  
Next to setup Vertical pick up head position,�ô use Head Jog (-up/+down) to 
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adjust the PCB contact position. First get Head Down priority. Click down 

button , and turn the light to yellow . (In this figure shows the vertical 

position in �æ�â.�à�ä ) Then click Set button  to restore 95.37mm position. 
Positions setup method of Left Table�õ Right Table�õ Scrap�õ Un-Load positions setup 
method follow the same procedure. (Only Load horizontal position is usually setup in 
0.00.) 
 
Note: The position setup procedure should be executed by authorized skill 
technician. The damages may occur by less caution. We suggest using offset item to 
adjust the already completed position setting. 

 

6.2 Left Table �•�•�•�• Right Table  

 
 

It is similar process with Carry Axis Position Setup, These includes 2 horizontal positions 
of Fixture Table. Forward position is for carry axis to Place or Pick PCB on the fixture 
table. Backward position is for PCB into the cutting area. Use Jog – backward/+ forward 

move and adjust the table position. Click Position Set button to restore position. 

Directly Click “Frd” or “Back” Move button  and check the position. The light 
turns into yellow to show the table position. 
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6.3 CCD and Carry head VACUUM functions enable 

�³

 
 

Disable        Enable  
 

1. CCD�! Auto Compensation 
CCD�! Auto Compensation is used for RUN mode. Program will move CCD to the 
reference points and monitor the deviation below the setup range (0.5mm). Then start the 
cutting program and provide Auto Compensation function in the cutting route. Please 
note that machine will stop and alarm if the position error is over than 0.5 mm 
When CCD or light system is malfunction, can disable this function and continue the 
cutting process.  

 
2. Table use 

Setup the left/right table is used. For some cases, user just needs a table to feed the PCB 
for cutting then he can set one of these two tables enable. To Click LEFT or RIGHT 
button to make indicator turn Blue and enable the table use function. 

 
 
 

 
3. Pick & Place vacuum 

There are total 4 vacuum sets for sucking product PCBs. User can decide how many 
vacuums and which vacuums to be used.  
Please disable the vacuum which is not used, otherwise it will cause the vacuum alarm. 

 
 

4. Scrap vacuum 
Set which vacuums to be the scrap vacuums. Please note that the scrap vacuums have to 
be one / some of the P&P vacuums which been chose.  

 
Note: Please disable the vacuum which is not used, otherwise it will cause the vacuum 
alarm. 
 
Scrap check on fixture 
Each time start to run the cutting procedure. Separator will check any scrap PCB still on 
fixture. Alarm Message will pop up: Work Remaining Alarm.  
This function need to use Scrap vacuum nozzles to check any PCB left on fixture. 
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6.4 Pick-Up Head: Vacuum Nozzles Assembly Instructi on 

 
1. PCB Fixture (Additional purchase) 

The fixture has to design and made professional manufacturer. 

  
The Fixture install on Table. We have to select the one position. To make PCB table 
position in the Table the range, between Forward and Backward position.  
Table has 2 position Pins. Table has 2 Pin Holes and 4 screws insert location.   

 
Each Separator has different relative position of each axis. When Move a set of fixture 
and Pickup head to other same type separator. The cutting routine must be modified or 
reprogram again. 
 

2. Convey Width adjust 
Turn Wheel Clockwise to decrease width, turn CCW to increase width. The gap 
between convey with PCB should be lower 0.5mm. The smaller gap is better for the 
Accuracy to put PCB on tables.  

 
Parallelism is also important for the smooth moving on the belt of conveyor. Release 
these 2 screws can slightly adjust the parallelism. 
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Use cross screw driver to adjust two side wheels to left. Increase the tension of convey belt. 

 
 
3. Vacuum Nozzles Assembly 

3.1Assembly Nozzles are depending on the PCB. Each PCB needs its own Pick&Up 
head. The arrangement facts: 

�  The number of finished PCB 
�  The shape of PCB 
�  The component on PCB 
�  The Weight of PCB 

 
 

Air Hose is 2.5x4 m/m for Nozzles 
Nozzles provides 2 types, 4mm and 6 mm diameter. 
 

 
Decide the Vacuum 1~4 use on PCB. For Example as the figure, The Pick and 

Place chose Vacuum 1 2 3. The SCRAP is Vacuum 1.  

 
 

 

  

Width adjustable side Non adjustable side 
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4. Air Hose assembly to Vacuum 
Release the ring. 

 
Use cross screw drive�s�ƒ to release the six-copper-tube plate. 
Select 4x6 mm/mm Air Hose and cut surface clean. 

 
Push Air Hose into and Use cross screw driver fasten the air hose. 
And put it back to vacuum socket. 
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 5.Steup the P&P Head on Carry position Load position’s detail description 
 

   
 

A. Put PCB on Work On position of conveyer. Refer to 5.3. 

 
 

B. Load Carry Position setup. Normally to setup the Pick & Place Hand on Load 
Carry Position 0.00(default value). 

 
C. Assembly the NOZZLE above the PCB. 

D. Adjust the height of all nozzles. Click  to confirm. 

   
 
 

E. Check nozzles in manual mode .  

    
Vacuum pick up pressure is from 50 to 90 Pa.  
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 6. Setup Left and Right Table Back Positions. Setup P&P Head Carry Position and Height 
This position is for carry axis to Place or Pick PCB on the fixture table. 
 
A. Move P&P Head with PCB above Left Table 

Use Manual control  to click all VCM  to pick up PCB. And click 

 to move Carry above on Left Table . 
 
It is similar process with Carry Axis Position Setup. This includes P&P Head 
Carry horizontal position and Height of Nozzles. 

 
 

Change Mode to Setup Mode  to adjust PCB all Position Holes right on 
the Position Pins fixture. The precise position will keep the accuracy of cut 
process.  

 
Directly Click to Back button  and adjust the position. The light turns into 
yellow  to show the table back position.  

 

Use Jog – Left / + Right move and adjust the carry position with 

nozzles and PCB. Click Position Set button  to restore horizontal position.  
 

Use Jog – upward / + downward  move and adjust the carry 

position with nozzles and PCB. Click Position Set button  to restore 
position. 
  

B. Table Position Setup 

Directly Click “Frd” or “Back” Move button  and check the position. The 
light turns into yellow to show the table position. 
(Back position is for carry axis to Place or Pick PCB on the fixture table. 
Backward position is for PCB into the cutting area.)   

 Use Jog – forward / + backward  move and adjust the table 

Carry horizontal 
position 
 
 
 Height 
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pin position to and PCB hole. Click Position Set button  to restore position. 
 

     
 
7. Setup Scrap and Unload Positions. P&P Head Carry Position and Head down position. 

Scrap position is put Place Scrap PCB. 
Unload position is put finished PCB to PCB collector. 
 
Move P&P Head with PCB�! above Left Table.�!  

Use Manual control to click all VCM  to pick up PCB. And 

click  to move Carry above on scrap collector. And click  to move 
Carry above on PCB collector. 

Position Setup includes P&P Head Carry horizontal position and Height of 
Nozzles. 

 
 

Directly Click to Back button  and check the position. The light turns into 
yellow  to show the table back position.  

 

Use Jog –/+ move and adjust the position. Click Position Set button to 
restore position.  

 
     
 
 
 
 

Pick Up 
Position 

Carry horizontal position 
 
 
 
 Height of Down position 
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6.5 Routing Bit Break Check and Bit Change function  

 

 
A. Routing Bit Broken Check Position 

Press the confirm button, the routing bit check is enable. And setup the check 
position. Routing Bit Broken Check happens after finish one table cut route program. 

 

 
 

 
 
 

B. Change Position of Exchange Routing Bit 
Machine is already set up the Exchange Position of Routing Bit Position. In some 

condition, user can use this dialogue to modify the position. Move Routing Bit to let the 
Red LED of sensor to turn off. 
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6.6 CCD Offset  

In Program Edition, the CCD focus Position is not same with real routing Bit Position. 
The CCD Offset is important to Edit cut route program.  

 
A. Choose a proper position on a scape PCB. Hole Drilling manually and press OK button to 

save the position 

 
 

B. Find the Hole in screen(X/Y Jog). Adjust clear view of the edge of drilled Hole (Z Jog). 
Also adjust the Mark Ratio to make the Marker close to the edge of drilled Hole.  

 
 

The Mark Size is the diameter of cutting bit. 

 
 

C. Save CCD focus position. Press OK button and Return button to save the Offset value. 
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6.7 System Program Update, INI-file Backup or Downl oad.  

 

A System Program Update�ú  
 When system increase new function or update function. Need to use this button 
to upgrade system. Click this button and pop up file open dialogue. To select the 
directory of new file (Extension Name*.prg) 

B System INI Back Up�ú  
 This function will save the system program and all parameter settings in selected 
folder. Click this �, System INI Back Up�- button and select the file that you want 
in this dialogue. Then click�, OK�- to store the Back Up file. 

C System INI Download�ú  
 This function is to restore the program back up file of selected folder. Click this 
�, System INI Download�- button and select the file that you want in this dialogue. 
Then click�, OK�- to restore the Back Up file. 

D Password Change�ú  
 Using to change pass word on Parameter Setting. Click this button will pop up 
the dialogue as Fig. 8.2 to request the user to key in new pass word. 
 
Notice�ú  Changing new pass word, have to key in twice. 
  
Key in Pass Word
  
[ENT]: Enter 
[ESC]: Escape 
[CLR]: Clear 
[0~9,-.]: Number Key 
 

 
 

E Axis Parameter�ú  
The original setup, Please do not change. 
1. X-axis, 2.Y-axis, 3.Z-axis, 4.Conveyor, 5.Carry, 6, P&P Head, 7, L-Table, 8, R-
Table  
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7 Cutting Route Program Edit 

         
 

 
This mode is to create, modify and copy the cutting program. The CCD image is 
magnified 10 times of PCB; it’s easy to operator to fine correct position.  

 

7.1 Program Edition Dialogue  

Click the �Ì�Ì�Ì�Ì Program Edition�Í�Í�Í�Í button, the screen will display as Fig. 6.1.  

 

Fig. 7.1 Program Edition 

 

(1) Name of Product:  
Select the left or right table which Program, parameters you want to edit. 

(2) CCD Image:  

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 



r-S168 PCB Separator 

AUROTEK CORPORATION 42 

The magnified 10 times PCB real-time image include the diameter circle of routing 
bit.   

(3) Program: 
 Display the program code of Route which already taught. 

(4) Edition Mode Selection: 
 Select the mode of program edition. 

(5) Parameter: 
 Display the parameter of cutting process. 

(6) Cutting mode:  
To choose the 5 Cutting mode, includes: Line, L-Cut, U-Cut, ARC-Cut, and CIR-
Cut. More detail on 7.2. 

(7) JOG speed: 

[1] Manual JOG Speed: Display the current JOG Speed. 
 High: 50mm/sec�•�•�•�• Low: 5mm/sec�•�•�•�• Phi: 0.1mm/pulse�•�•�•�• Pli: 0.01mm/pulse 

[2]Coordinates Display: Display the current position coordinate.  Unit: mm. 

 

Button Description�š�š�š�š  

ICON Keyboard Function  ICON Keyboard Function 

 
--- 

Move Left Table 
Forward or 
Backward 

 

 
��� �  Move to X + 

 
--- 

Move Right Table 
Forward or 
Backward 

 

 
��� �  Move to X- 

 
--- 

Turn on/Off the 
vale of Left 
Vacuum funnel 

 

 
��� �  Move to Y+ 

 
--- 

Turn on/Off the 
vale of Right 
Vacuum funnel. 

 

 
��� �  Move to Y- 

 
Space 

Switch 4 speeds of 
Route Teaching. 

 

 
PgUp Move to Z+ 

 
--- 

Turn on/Off the 
Spindle. 

 

 
PgDn Move to Z- 

 
Enter Confirm. 

 

 
ESC 

Cancel or 
finish route 
JOG. 
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7.2 The First Look of Cutting Procedure 

Before we go further to illustrate the advanced operation of the separator, it is 
important to understand the types of cutting on the PCB and the process of 
programming the cutting routes. 

1. At first, the routing bit is in its standby position (Standby point) to wait the 
work pieces (PCBs) to be loaded. 

2. After receiving the command to execute the cutting program, the routing bit 
moves to a point that is located right above the start point (START Cut Point) 
in the first cutting section. Please bear in mind that the height (Z-axis 
coordinate) of this point is the one stored in the Cut Origin. 

It should be noted that the height of the Cut Origin has to be higher than all the 
components on the PCB (e.g. IC, capacitors etc.) when programming the Cut 
Origin. Because this value will be used as the reference when the spindle rises to 
move from a cutting section to another, the height of Origin (Z-axis) will be 
stored for the following processes. 

3. The routing bit moves downward to the start point (START Cut Point) in the 
first cutting section and starts cutting the work piece. Please bear in mind that 
the height (Z-axis coordinate) in all the cutting sections is the one stored in the Z 
Axis Cut Point.  

It should be noted that the height of the Z Axis Cut Point has to be assured 
lower enough to penetrate the PCB to prevent from producing big fragments or 
being unable to separate completely. It is because this value will be used as the 
reference when the spindle descents to cut the cutting sections on PCB. 

4. After completing the first cutting section by moving the routing bit to the End 
Cut Point, the routing bit on the spindle ascent to the height of the Cut Origin. 
With this height, the routing bit moves to location right above the START Cut 
Point in the second cutting section, descents to the height stored in the Z Axis 
Cut Point, and start cutting. 

5. By repeating the process stated in step 4, the routing bit on the spindle will 
move to its standby position (Standby point) after all the cutting sections are 
completed. There are five cutting mode, Linear, Arc, L-Type, U-Type, and 
Circular Cut. They will be explained further later on. 

 

Note: It is important to know that the height (Z-axis coordinate) of the Cut Origin 
and the Z Axis Cut Point to be critical when programming these two points. The X- 
and Y- coordinates in programming these two points are not stored. Likewise, the X- 
and Y- coordinate of the START Cut Points and the End Cut Points in all the cutting 
sections to be critical when programming these points. The heights (Z-axis 
coordinate) in programming these points are not stored. 
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A typical cutting example as below Fig. 7.2 

  

Cut Origin (UP) Stand by Point 

Z Axis Cut Point (Down) 

START Cut Point 

START  END  

Pass1  

END 

Pass1  

L Cut 

ARC Cut  

START 

END  

Pass1 

CIR Cut  

START Cut Point 

Pass1 

Pass2 

START  

END Cut Point 

U Cut  

Linear Cut  

Pass2  

 

Fig. 7.2 PCB Cutting Procedure 
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    BUTTON Functions 

Standby 
position  

The standby position for loading/unloading the work 
pieces. This position should be programmed where the 
operator can load/unload the work pieces conveniently 

Cut Origin  
To set the height (Z-axis coordinate) when the routing bit 
on the spindle ascending to move to another cutting 
section 

Z Axis Cut 
Point  

To set the height (Z-axis coordinate) when the routing bit 
on the spindle descending to cut through PCB in the 
cutting sections 

Linear Cut  Linear cutting 
L-Type Cut L-type L-shaped cutting 
U-Type Cut U-type U-shaped cutting 
Cir-Type Cut  CIR Cut a circle 
Arc-Type 
Cut ARC Arc-shaped cutting 

START Cut 
Point  

The start point of a cutting section. In the circular cutting, 
the start cutting point coincides the end cutting point 

Pass point 1  
The passing point of L-shaped, Arc-shaped cutting. The 
first passing point of U-shaped, circular cutting 

Pass point 2  The second passing point of U-shaped, circular cutting 
END Cut 
Point 

 
The end point of a cutting section. In the circular cutting, 
there is no need setting this point 
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7.3 Create a Cutting Route Program 

This mode by using the CCD camera magnifying the image 10 times and showing on 
the screen, users can see the cutting area on the work pieces much clearer. Also with 
the graduations and the display of the adjustable size of the routing bit, the planned 
cutting routes can be programmed fast and easy. 

 

Step 1: 
 In the program edition dialogue, click the �Ì�Ì�Ì�Ì left�Í�Í�Í�Í button is to setup for left table 

Step 2:  

Please load the PCB on left table, and click  move table to cutting area. 

Step 3: 
 Click �Ì�Ì�Ì�Ì Open�Í�Í�Í�Í button on Program Edition Dialogue on �Ì�Ì�Ì�Ì file name �Í�Í�Í�Í . Input 

field as Fig 7.3. After key in the new file name which you want to create, click 
�Ì�Ì�Ì�Ì Open Existed file�Í�Í�Í�Í button. 

 

Fig 6.3 Open File Dialogue 

Step 4: 
 Next the program will ask User input the cutting parameter. 

 

Fig. 7.4 Cutting Parameter 

Input file name  
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(1) Quantity:  
Key in number of pieces on one PCB, range from 1 to 99. Program will 
multiply on the number of PCB. 

 

(2) Bit Diameter: 
 Key in the diameter of routing bit by unit mm, range from 0.01mm~3.17mm. 
After key in the diameter, the screen will show the same size circle cursor. It 
is easy for User to align cutting route. The spindle speed is automatic set by 
the different diameter.  

(3) Bit Shift Distance: 
 Input routing bit Shift Distance, range from -5mm~+5mm. This number 
setting is for the accumulated cutting distance of routing bit. + number: Z axis 
shift down; - number: Z axis shift up.  Suggestion: Shift distance >PCB 
thickness 

 

(4) Bit Shift Number: 
 Input the shift number, ranged from 0 to 9. When the automatic drill shift 
count is over the setting number. And cut distance reaches to the routing bit 
life. (In main Screen) The program will warn user to change the routing bit. 
And Bit change botton is flashing.  After bit change, the  

 

(5) Bit Life:  
Input the distance of Bit Life, unit: m, range from 1~999m. When program 
record the cut distance to reach the limitation of Bit Life. (In main Screen) 
Routing bit will pitch higher or lower to prolong the life distance. The Bit 
Shift Number add on once at same time. 

 

(6) Cutting Speed:  
Key in the cutting moving Speed of spindle, unit of mm/sec, range of 
0.01~50mm/sec.  Please refer to Appendix 1 for real cutting motion speed.
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Step 5:  
Setting the “Z axis routing bit UP position” and “Z axis routing bit Down 
position” 

 

Fig. 6.5 Routing UP and Down 

Use �Ì�Ì�Ì�Ì Z+�Í�Í�Í�Í and�Ì�Ì�Ì�Ì Z-�Í�Í�Í�Í to adjust routing bit position of Z axis. Press �È�È�È�ÈOK�É�É�É�Éand 
�Ì�Ì�Ì�Ì Enter�Í�Í�Í�Í to confirm. 

Remark: The Standby Position is to set after the cutting route position is completely 
set. 

 

Step 6: 

Set the cutting route position after the cutting parameter is completely input.  
The cutting mode is displayed on dialogue as Fig. 6.6 and will request the user to 
set the Start Point. 

 

 

Fig .6.6 cutting mode 

Start Point  

 [1] Refer to 6.1 Route Teaching button 
function description, Select the speed 
Hi or Lo, and move start  point  near  
the middle of X,Y axis on Screen. 

[2] Switch the speed to Phi /Plo, Use 
routing bit diameter circle and fine 
align on the edge of cutting route. Like 
the graphic is correct.  

[3] When setting the start point, please 
leave some spare area to make cutting 
edge smoother. 

Start Point 

�æ�ç�Ô�å�ç�³
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Step 7:  
After the start point has set, user could choose a proper cutting mode to teach the 
pass points and end point. 

 

Fig. 6.7 cutting mode 

 

(1) Linear(2 point ) Cutting �š�š�š�š  
Click the �Ì�Ì�Ì�Ì Line�Í�Í�Í�Í cutting mode and teach the End Point (A line needs 2 points 

only and start point has already set. 
 

 [1] Refer to 6.1 Route Teaching button 
function description, Select the speed on 
Hi or Lo, and move start  point  near  
the middle of X,Y axis on Screen. 

[2] Switch the speed on Phi /Plo, Use routing 
bit diameter circle and fine align on the 
edge of cutting route. Like the graphic is 
correct. 

[3]When setting cutting start point, please 
leave some spare area to make cutting 
edge smoother. 

 

(2) L-CUT(3 points)�š�š�š�š  

 Click the  L-Cut, and teach one Pass point and End Point. 

 [1]Refer to 6.1 Route Teaching button 
function description, Select the speed 
on Hi or Lo, and move start point 
near  the middle of X,Y axis on 
Screen. 

[2] Switch the speed on Phi /Plo, Use 
routing bit diameter circle and fine 
align on the edge of cutting route. 
Like the graphic is correct. 

[3] Repeat Step 1, 2, to Jog teach L-Cut 
end point. 

[4]When setting cutting start point, 
please leave some spare area to make 
cutting edge more smoothly. 

�Ø�á�×�³

�ã�Ô�æ�æ�³
�æ�ç�Ô�å�ç�³

�Ø���÷�³�æ���ô�����³
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(3) U-CUT (4 points): 

Click the U-Cut and teaching Pass point1, Pass point2 and End Point. 

 

 [1] Refer to 6.1 Route Teaching button 
function description, Select the speed on 
Hi or Lo, and move start point near the 
middle of X, Y axis on Screen. From Start 
Point to Pass Point 1. 

[2] Switch the speed on Phi /Plo, Use routing 
bit diameter circle and fine align on the 
edge of cutting route. Like the graphic is 
correct. 

[3]Repeat Step 1, 2, to Jog teaches U-Cut 
through Pass Point 2 to end point. 

[4]When setting cutting start point, please 
leave some spare area to make cutting 
edge more smoothly. 

 

(4) ARC (3 points) 
 Click the ARC, and teach one Pass point and End Point. 

 

 [1] Refer to 6.1 Route Teaching button 
function description, Select the speed on 
Hi or Lo, and move start point near the 
middle of X,Y axis on Screen. 

[2] Switch the speed on Phi /Plo, Use routing 
bit diameter circle and fine align on the 
edge of cutting route. Like the graphic is 
correct. 

[3] Repeat Step 1, 2, to Jog teaches ARC 
(Arch-Cut) through one Pass Point to end 
point. 

 

[4] When setting cutting start point, please 
leave some spare area to make cutting 
edge more smoothly. 

END 

PASS 

START 

End 

PASS1 

START 

PASS2 
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(5) CIR (3 points):  
Click the CIR since Start Point and End Point are on same position so only Pass 
point 1 and Pass Point 2 are needed. 

 

 [1] Refer to 6.1 Route Teaching button 
function description, Select the speed on 
Hi or Lo, and move Pass Point 1 near the 
middle of X, Y axis on Screen. 

 

[2] Switch the speed to Phi /Plo, Use routing 
bit diameter circle and fine align on the 
edge of cutting route. Like the graphic is 
correct. 

[3] Repeat Step 1, 2, to set CIR (Circle-Cut) 
to Pass Point 2. 

 

 

Remarks: 

2. In CIR Cut, Start Point is same with End Point, only need to jog 2 pass 
points. 

3. In ARC / CIR cut, pass point can jog teach on any position of the arch / 
circle. 

4. In ARC Cut, Pass Point should put in the middle of arch route. In CIR Cut, 
Pass Point 1 and Pass Point 2 should not put too close otherwise will mislead 
the circle of cutting route.     

 

Use the Step 6 and Step 7 to complete all the cutting route, and click �Ì�Ì�Ì�Ì ESC�Í�Í�Í�Í

button to end the setting. 

Step 8:  
Standby position. When click�Ì�Ì�Ì�Ì ESC �Í�Í�Í�Í button to finish route teaching mode, 

program will request the operator to set the routing bit on the Standby Position. 
Refer to Chapter 6.1 routing teaching mode, move the routing bit to the proper 
standby position and click�Ì�Ì�Ì�Ì OK �Í�Í�Í�Í button. 

 

Step 9:  
This function is for still working on the PCB cutting if the board and setting point 
are with the deviation after the board jig changed. 

 
Please check the chart below, it is possible the prepared board gets shifted after 
the jig set. The operator can use the original program only change 4 referent 

PASS1 

START/END 

PASS 2 
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points.  
 

 

New Ref.1 

New Ref.3 

Original Ref.1 

Original Ref.3 

New Position  

Original Position 

Original Ref.2 

Original Ref.4 

New Ref.2 

New Ref.4 

 

Fig 7.8 

 

After finishing the whole board cutting, the operator needs to choose 4 referent 
points, the farer the better, through the scanning the cross sign inflected on the 
monitor. 
When the operator changes the jig and desires to work on an already set program, 
before operating, the operator need to find out the 4 original referent points, 
which have been set then set 4 correspondents points through the scanning the 
cross sign inflected on the monitor. 

 

Step 10: 

Copy Program. If the cutting PCB route problem of Left and Right are the same. 
Operator can use this dialogue to copy the cutting route to other side table. Or use 
this Copy Mode to copy Left cutting PCB route to another new Left Program.  

 

 

Fig 7.9 Cutting Route Program Copy 
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Please select the left to right or left to left, and pop up the dialogue. Key in the file 
name and click �Ì�Ì�Ì�Ì Ok�Í�Í�Í�Í as Fig.6.10. 

 

Figure 7.10 save New File 

 

After saving the program, program will request Operator to teach the refer 

points of Right table. Put PCB on the right table, and click  button move 
PCB to cutting area. Please refer the Step 9 to check the Right table 2 referent 
points (compare to the left Table 4 referent points)   

 

Remark: If the PCBs on each side are not same, Please follow the step 1~9 to jog 
teaching on new cutting route. 

 

After following Step 1~10, to complete Right and Left side table cutting route. 
Then can follow the chapter 5 to run the cutting route simulation, or execute the 
cutting process.  

 

7.4 Modify Cutting Program 

The completed cutting route program can use program edition mode to modify the 
cutting point, mode, standby point and parameter. 

 

Click �Ì�Ì�Ì�Ì modify�Í�Í�Í�Í and button will change to yellow color into program modification 

mode.  Also the machine will move to the first cutting point and wait to be modified. 

 

Key In the name of right table  
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Fig. 7.11 Program Modification 

 

(1) Machine move to first cutting point. Operator refers to chapter 6.1 to modify the 
incorrect position. After complete program modification, press �Ì�Ì�Ì�Ì Ok�Í�Í�Í�Í to modify 

and save the program,  

 

(2) After Start Point modified, use can refer to chapter 6.1 to go through all cutting 
route. Check and modify cutting route if necessary.  Otherwise, press the 
�Ì�Ì�Ì�Ì OK �Í�Í�Í�Í button to modify and save program. 

 

(3) After finish one section of PCB cutting route modification, Machine will move to 
next section and repeat Step 1 and 2 to modify. When finish one column, machine 
will move to next column.  

 

(4) To the correct cutting point, just click �Ì�Ì�Ì�Ì OK �Í�Í�Í�Í then move to next cutting point. 

 

(5) Before press�Ì�Ì�Ì�Ì Edit �Í�Í�Í�Í button, use mouse cursor click the part of program code(It 
will change color to white). And press �Ì�Ì�Ì�Ì Edit �Í�Í�Í�Í button, machine will move to the 

cutting section and start to modify. 

 

(6) After the last column finished, program will go back to first column. User can 
press�Ì�Ì�Ì�Ì ESC�Í�Í�Í�Í to stop program modification any time. 
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7.5 Add On section of Cutting Route 

For existed program of cutting route, operator can use Add program mode to 
increase the cutting route. 

 

Click the �Ì�Ì�Ì�Ì ADD�Í�Í�Í�Í and button will change color to Yellow. Into this mode, main 

dialogue will shift to the last column for add on cutting route. 

 

Fig 7.12 Add On cutting route 

 

Operator follows the Step 6, 7 to add one or more sections of cutting route Program. 
Finish this mode by clicking �Ì�Ì�Ì�Ì ESC�Í�Í�Í�Í button. 

 

 

7.6 Insert Cutting Point 

The existed cutting route program can use program edition mode to insert cutting 
point by this mode. Insert mode is different from add on mode, because add on mode 
is to increased the cutting route program on the end of existed program. However, 
Insert mode is to insert cutting route program inside of existed program. 

 

Please select the row of program code area, this row is change color to white. Click
�Ì�Ì�Ì�Ì Insert�Í�Í�Í�Í button and its color will change to Yellow into the Insert Mode. 

 



r-S168 PCB Separator 

AUROTEK CORPORATION 56 

 

 

Fig. 7.13 Insert route program 

Operator can follow the Step 6, 7 to insert the cutting route program. Finish this mode 
by clicking �Ì�Ì�Ì�Ì ESC�Í�Í�Í�Í button. 

 

 

7.7 Delete Cutting Point 

Existed cutting route program can use program delete function of edition mode to 
delete one section of the program. 

Please select the row of program code area, this row will change the color to white. 
Press�Ì�Ì�Ì�Ì Delete�Í�Í�Í�Í button and its color change to Yellow into the delete dialogue. 

 

Delete Cancel 

 

Fig. 7.14 Delete Cutting Point Dialogue 

Press �Ì�Ì�Ì�Ì Ok�Í�Í�Í�Í to delete the row of program, and program code will shift to next row 

and ask User whether to delete the second row of program or not. 
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7.8 Modify the Cutting Parameter 

In the Program edition mode, user can change the cutting parameter.  

 

7.8.1 Parameter Change 

Use the Mouse to double click the key in area as the Fig 6.15. And key in the new 
correct number. 

 

Fig 6.15 Modify parameter 

7.8.2 Input the Z UP and DOWN position 

Use mouse to click the area that you want to change, as shown in Fig 6.16. User 
can change by the following explanation. 

 

Fig. 6.162 Input the Z UP and DOWN position 

 

Z UP and DOWN position�š�š�š�š Use [Z+]and [Z-]to adjust height of routing bit�”�”�”�”
confirm to press [OK]or [Enter] �–�–�–�–  

Standby Position�š�š�š�š Use [X+]�•�•�•�• [X-]and [Y-] �•�•�•�• [Y-]to adjust the standby position. 
After key in, please press �Ì�Ì�Ì�Ì OK �Í�Í�Í�Í or �Ì�Ì�Ì�Ì enter�Í�Í�Í�Í button to 
confirm�–�–�–�–  
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7.9 Adjust the Cutting Position 

This function is using for adjust the position deviation of replacing PCB fixture on 
table. The original cutting route program does not need to change. 

The Figure describes each time to exchange the PCB fixture on slide table. The PCB 
position on table may differ from original position. Please check the chart below, it is 
possible the prepared board gets shifted after the jig set. The operator can use the 
original program only change 2 referent points. 

After finishing the whole board cutting, the operator needs to choose 2 referent points, 
the farer the better, through the scanning the cross sign inflected on the monitor. 

When the operator changes the jig and desires to work on an already set program, 
before operating, the operator need to find out the 2 original referent points, which 
have been set then set 2 correspondents points through the scanning the cross sign 
inflected on the monitor. 

 

Besides correcting position, this function also can duplicate the cutting routes for 
same PCBs. User only needs to teach four reference points for a same cutting route. 
The duplicating number is decided by setting the piece of PCBs. 

 

 

New Ref.1 

New Ref.3 

Original Ref.1 

Original Ref.3 

New Position 

Original Position 

Original Ref.2 

Original Ref.4 

New Ref.2 

New Ref.4 
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7.10 Program Edit 

This function is text mode for cutting program compiler. In this mode, user can direct 
key in coordinates, copy section of cutting route, offset value of X, Y position.  

Press the �Ì�Ì�Ì�Ì Edit �Í�Í�Í�Í button in the program edition dialogue, as fig 6.17. 

 

 

Fig. 7.17 Edition Program  

(1) Program Name and Cutting Parameter Area:  
Display the present editing Program name and cutting parameter. Notice this 

part can not change, press the �Ì�Ì�Ì�Ì Save �Í�Í�Í�Í button only to save the changed 

program code. 

 

(2) Program Code Area: 
 Display / Edit program code: Operator use mouse to click each column, and pop 
up key in dialogue. Key in the cutting mode or coordinates, press �Ì�Ì�Ì�Ì Enter�Í�Í�Í�Í  

button to confirm. 

 

 

 

(1) 

(2) 

(3) 

(4) 
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(3) Function Key Area: 

[1] Insert/ Overwrite: 
 Select program code edition on insert Mode, or Overwrite  mode. 

 

[2] Offset: 

 When Program position has deviation to real position, please use 
this function to modify program code. Also software can used to copy one 
side Program to other side of PCB fixture. 

 

[3] Block Copy: 

 As each PCB have many pieces with same cutting route block. 
Users only need to teach the cutting route of first block. And use Block 
Copy function to duplicate into other blocks. 

 

[4] Cut: 

 Cut the selected program. 

 

[5]Copy�š�š�š�š  

Copy the selected program. 

 

[6] Paste: 

Paste the selected program. 

 

[7] End:  

End the Program Code Edition dialogue to Program Edition 
dialogue. If program code is modified, the confirm dialogue will ask user to 
confirm. 

 

 

(4) BIT UP, BIT DOWN (Routing Bit drill in PCB position, Lif t out PCB Position), 
Stand By Position: 
 Display/Edit these 3 positions coordinates. User can use mouse to click the text 
block to modify new coordinate. And press �Ì�Ì�Ì�Ì Enter�Í�Í�Í�Í to confirm.  
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7.10.1 Correct the Deviation of Position  

This function can use to correct ALL Point, Selected Area and After a Cursor. 

(1) Use mouse to correct the deviation of program. Press the �Ì Offset�Í  Button and pop up 

the offset dialogue as below: 

 

Fig7.18 Offset 

Key in the X, Y Offset value 

Mode:  

[1] All Point  

[2] Selected Area  

[3] After Cursor( Use �Ì CTRL�Í + Mouse Left Button to select one row) 

 

(2) Press �Ì Ok �Í button to correct the coordinates. 

 

7.10.2 Block Copy-for multi pieces on one PCB 

As each PCB have many pieces with same cutting route block. User only needs to teach the cutting route of 

first block. And use Block Copy function to duplicate into other blocks. 

 

(1) Use mouse to select the program row which user want to copy. Press the �Ì Block copy�Í button and 

show the dialogue as below. 
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Fig7.19 Block Copy 

(2) To Key in the Block Parameter: 

[1]X Pitch�š  

 The distance on X axis, unit: mm. 

 

[2]Y Pitch�š  

 The distance on Y axis, unit: mm. 

 

[3]X Count�š  

 The number on X axis. 

 

[4]Y Count�š  

 The number on Y-axis. 

 

[5]X� Y�š  

 First copy Block by X axis and move Y axis. 

 

[6]Y� X�š  

 First copy Block by Y axis and move X axis. 

 

 

(3) Press�Ì OK�Í button and duplicate the Block Copy program code on the end of original program. 
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8 The Optional Accessories 

8.1 Ionizer 

Under some circumstances, high speed cutting on work pieces might produce static electricity. This 
will cause the accumulation of cut dusts on the tools or the work pieces and is not easy to be clean 
thoroughly. With the optional Ionizer installed, this phenomenon could be reduced effectively. The 
specification of the equipment is shown as follows: 

 

Type PIA-101V 
Power in DC 24V/0.5A 
Output High 
voltage 2.5 kV 

Consumed Power 3 Watts 

Safety precaution 

Green LED indicates high voltage 
output is Normal 
Red LED indicates high voltage is 
abnormal. 

Air pressure 0.5~7 kg/cm2�³�³�³�³
�³�³�³�³  

Size 112mm(L) X 30mm(W) X 70mm(H) 
Weight 203 g 

 
 

The dimension of the 
equipment: 

 

Anion Balance Within ±±±±10V 
 
 

The appearance of the equipment: 
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9 Maintenance 

9.1. Changing Routing bit  

CAUTION: Routing bits and/or chucks must be changed  only when the HF-Motor is at a  
 

STEP 1 

 
Fig. 8.1 

As shown in Figure 8.1, open the chuck �  by pressing 
in change knob 	  and turning it in the direction of the 
arrow 
  until the routing bit �  can be removed in the 
forward direction 

 

STEP 2 

 
Fig. 8.2 

As shown in Figure 8.2, insert a new routing bit into the 
chuck �  as far as it will go. Tighten the chuck by 
pressing in the change knob 	  and turning it in the 
direction of the arrow �  with the new routing bit �  
inserted. 

 

9.2 Releasing the Chuck 
 

STEP 1 

 
Fig. 8-3 

As shown in Figure 8.3, release the chuck �  by 
pressing in. the change knob 	  and turning it in the 
direction. Of the arrow 
  until the chuck �  can be 
removed in the forward direction. 
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STEP 2 

 
Fig. 8.4 

As shown in Figure 8.4, press in the change knob 	  
and insert chuck �  with a routing bit �  in the chuck 
holder. The guide pin in the chuck holder must line up 
with the groove in the chuck �  (the correct position can 
be obtained by turning the chuck� ). 
 

 
 

STEP 3 
Tighten the chuck �  by pressing in the change knob 	  and turning it in the direction of the arrow �  
with a routing bit �  inserted. 
 
 

9.3 The Cleanup of the Spindle  

CAUTION: On no account clean the HF-Motor Spindle w ith ultrasound, steam jet, compressed air, 
etc. Under no circumstances should detergents (like  spray purifier, fat solvents, etc.) 
get into the inside of the HF-Motor Spindle. 

 
 
 

(1) Clean the chuck �  regularly. 

(2) As shown in Figure 3-5, clean chuck holder 
and chuck �  with an artist’s brush which is 
accompanied with the spindle. Apply a light 
film of oil to the chuck� . 

(3) Reinsert the clean chuck �  with the routing 
bit in the spindle. 

 



r-S168 PCB Separator 

AUROTEK CORPORATION 66 

 

9.4 Lubrication 

9.4.1 Ball Screw 

1 When the lubricant on ball screws is consumed after a certain amount of time, it is possible that 
the operation temperature will be increased and because of its rising friction. This can also cause 
an efficiency and accuracy drop. Therefore, users have to check the coat grease on the ball 
screws at least once a month. This period can be varied depended on the working condition of the 
separator. It is suggested to apply Lithium grease that is excellent in water and heat resistant.  

2 Recommended greases: 
Shell Oil: Albanian Grease NO.2 
Mobil Oil: Mobilux NO.2  

 

9.4.2 Sliding Guides 

1 When the lubricant on sliding guides can also be consumed after a certain amount of time, it is 
possible that the operation temperature will be increased and because of its rising friction. This 
can cause an efficiency and accuracy drop. Therefore, users have to check the coat grease on 
the siding guides at least once a month. This period can be varied depended on the working 
condition of the separator. It is suggested to apply Lithium grease that is excellent in water and 
heat resistant.  

2 Recommended greases: 
Shell Oil: Albanian Grease NO.2 
Mobil Oil: Mobilux NO.2  
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10 Trouble Shooting and Alarm Message 

10.1 Trouble Shooting 

1. Power cannot be switched on  
�  Check the power source 
�  Check whether the main switch in the electricity box is ON 
�  Check whether both the emergency stop buttons on the front panel and the teaching pad are 

released. 
 
2. The machine shocks heavily in operation 

�  Check whether four legs in the bottom of the machine are firmly locked and the machine is in a 
level position. Please follow the instructions in Installation in section III. 

 
3. Alarm messages shows on the teaching pad 

�  Please find the corresponding alarm message and follow the instructions in the next section 
 
4. The teaching pad does not function normally 

�  Please insert the plug again 
�  Please make sure the plug is firmly inserted in the socket on the machine 

 
5. The precision on the end product cannot be repea ted 

�  Check the fixture set is firmly fixed 
�  Check whether the couplings on the X- and Y-Axis are loose 

 
6. The routing bit is broken easily 

�  Could be the cutting speed too fast. Please decrease it. 
�  Please follow the procedure in CCD Edit or SEPARAT Edit to alter the cutting speed 

 
7. The duct collector do not function normally 

�  Check whether the rotational direction of the motor in the collector is correct. If does, the 
direction can be reversed be switched either two wires of three power cables. Please follow the 
instructions in Installation in section III. 

�  Check whether the connecting PVC pipe is loose or broken. 
�  It is suggested that the unused holes on the fixture set are sealed by using tapes or other means. 

 
8. The programmed routes can not be backed up or do wnloaded 

�  Check whether there is formatted floppy disk is firmly inserted in the floppy drive while doing the 
backup 

�  Uncheck the anti-written on the floppy disk 
�  The inserted floppy disk might be damaged  
�  Please clean the floppy drive 
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10.2 Alarm Messages and Solution 
Alarm 
Code 

The display  
on the alarm message  Descriptions Trouble shooting 

01 Running now The program is running Can use key [ESC] to stop the running program 

02 Emergency stop Emergency Stop is activated 
1. Make sure the breakdown is dealt with 
2. Release the Emergency Stop button 
3. Re-start the system 

03 Servo alarm Servo alarm 

1. Please check whether there is alarm message 
on the servo motor of the corresponding axis. 
Please follow the instructions on the manual for 
the servo motor for trouble shooting. 

2. Please re-start the system 

04 Home running now The homing procedure is 
running Can use key [ESC] to stop the running program 

05 Not program The selected program is an 
empty one 

Re-select the work program 

10 Not home 
The system has NOT done 
the homing procedure yet 

Please complete the homing procedure before 
executing a program 

11 Servo off The driver of the servo motor 
is not ready yet 

1. Please check whether there is alarm message 
on the servo motor of the corresponding axis. 
Please follow the instructions on the manual for 
the servo motor for trouble shooting. 

2. Please re-start the system 

12 +Soft limit 
The software limit in the 
positive direction exceeds 

Please re-start the system and doing the homing 
procedure again 

13 -Soft limit The software limit in the 
negative direction exceeds 

Please re-start the system and doing the homing 
procedure again 

14 +Hard limit The hardware limit in the 
positive direction exceeds 

Please re-start the system and doing the homing 
procedure again 

15 -Hard limit 
The hardware limit in the 
negative direction exceeds 

Please re-start the system and doing the homing 
procedure again 

16 Home alarm Error occurs when the homing 
procedure running 

Please re-start the system and doing the homing 
procedure again 

17 LMOV point data error Error occurs in the data input 
of linear interpolation 

Modify the error in the corresponding steps 

18 CIR point data err. 
Error occurs in the data input 
of circular interpolation Modify the error in the corresponding steps 

19 SCON end-line error 
No ECON command to 
terminate the continuous 
interpolation (SCON) 

Add ECON at the end of the continuous 
interpolation 

20 Move error 

The deviation between the 
theoretical register and 
practical register exceeds the 
value set. 

Please re-start the system and doing the homing 
procedure again 

30 Program No. error The program number is not 
applicable  

Make sure the program no. 

31 Variable No. error 
The variable number is not 
applicable The variable number is not applicable 

32 Position No. error 
The preset coordinates 
number exceeds  The preset coordinates number exceeds  

33 Axis pattern error The order of homing is not 
applicable 

Modify the error in the corresponding steps 

34 Axis No. error The assignment of axis 
number is not applicable 

Modify the error in the corresponding steps 

35 INP No. error 
The assignment of input 
points does not exceed Modify the error in the corresponding steps 

36 OUT No. not define The assignment of output 
points does not exceed 

Modify the error in the corresponding steps 

37 JTAG No. error The assignment of JTAG 
number is not applicable 

Modify the error in the corresponding steps 

38 JTAG No. not define JTAG number is not defined Modify the error in the corresponding steps 
39 JTAG No. duplication JTAG No. duplication Modify the error in the corresponding steps 
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Alarm 
Code 

The display  
on the alarm message  

Descriptions Trouble shooting 

40 STAG No. error The assignment of STAG 
number is not applicable Modify the error in the corresponding steps 

41 STAG No. not define STAG number is not defined Modify the error in the corresponding steps 
42 STAG No. duplication STAG No. duplication Modify the error in the corresponding steps 

43 SUB nesting error 
Error occurs in the nested 
loop  Modify the error in the corresponding steps 

44 SUB error No Return in the end of the 
subroutine Modify the error in the corresponding steps 

45 STAG error Error occurs in executing the 
subroutine 

Modify the error in the corresponding steps 

46 0 Divide error 0 Divide error Modify the error in the corresponding steps 
47 Expand error Expand error Modify the error in the corresponding steps 

48 
Not program 
command Not a program command 

There is no such command in the system. Please 
re-insert the commands in the command set 

92 Spindle over load Spindle overloaded 

1. Please check whether the spindle is over 
heated or blocked by some fragments. 

2. Please follow the instructions in the 
Maintenance to release the routing bit and clean 
the chuck of it. 

3. If the problem can not be resolved, please 
contact the representatives. 

93 Air down 
The air pressure is not 
sufficient 

Please make sure the air pressure is above 
5 kg/cm2  

94 Not RUN mode 
The operation mode of the 
teaching pad is not under 
RUN mode 

Please switch to RUN mode by using the teaching 
pad 

95 Axis interlock 
The current position of the 
axes will interfere with the 
safe range of the protect door 

The open protect door will run into the spindle in 
the current location. Please move the spindle to 
another safe location to open the door. 

96 Door close error The protect door close error 

1. Please check the protect door is firmly closed in 
the close position 

2. Please check where there is unwanted 
substances present to block the way of closing 
the protect door 

3. Please check whether the sensor on the closing 
position of the protect door is missing or loose. 

 
 





 

Appendix 1 Information for the routing bit  

1 Left-hand spiral (down-cutting) routing bit 

Because the separator collects the ducts and the fragments downwards, it is suggested that the routing 
bit with left-hand spiral (down-cutting) should be applied. This type of routing bits pushes the cut 
fragments downwards; therefore, it will enhance the efficiency of dust collecting. Chisel helix 
 

Chisels

Down-cutting
 

 
 

2 The recommended cutting speed for the routing bit  

The cutting speed for the routing bit is related to the diameter of the routing bit and the rotational speed 
of the spindle. The optimal cutting speed is recommended as follows: 
 
Diameter (mm) 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 

Cutting Speed  
(mm/s) 

6.7 10 13 15 16.7 16.7 16.7 16.7 16.7 20 20 20 20 

Spindle Speed  
(rpm) 

40,000 35,000 

Diameter (mm) 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 3.18   

Cutting Speed  
(mm/s) 

20 20 20.8 20.8 21.7 21.7 21.7 21.7 21.7 21.7 21.7   

Spindle Speed  
(rpm) 

24,000   

Note 1: The test result is performed by using FR4 PCB without copper laminate on it. 

Note 2: The rotational speed of the spindle is automatically set after the diameter of the routing bit is 
entered.  

Note 3: It should be noted that the cutting speed shown above is only applied to the type of routing bit 
coming with the separator.  

 
 

3 The specification of the routing bit 

We supply the routing bit ranging from �ÿ 0.8 to �ÿ 3.18 mm and the flute length from 5 to 12 mm. 
 

 

Flute Length 

Diameter (mm), �ÿ         

 
Name : Routing bit  
Specs  : RTC 20 70 
 
 
 
 
 
 
 

 
 

70: Flute length 7 mm 

20: Diameter 2 mm 

RTC: TOSHIBA TUNGALOY made 
RHM:UNION made 
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Appendix 2 the dimensions of the spindle and fixtur e table 

1 Spindle 

 
 Unit: mm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

2 Fixture table 

 
Left Table                             Right Table 
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Appendix 3 Maintenances Record List 

                                               Maintenances Record List                                      Year/      Month   
Equipment 
Number:  Equipment 

Name PCB Separator Division  Operator  Auditor  

  Item Description  

1.  Machine Internal Clean the dust and PCB scrap  

2.  Router bit Check the shape and wear condition  

3.  Vacuum Machine Shake the shaking arm on left side  

4.  Internal Light  Check The brightness is normal.  

5.     

6.     

7.     

Daily 

8.     

9.  Vacuum Machine Remove the dust from collect draw  

10.  Spindle chuck  The chuck has to check without any gap and damage  

11.     

12.     

13.     

Weekly 

14.     

15.  Ball Screw rod Remove Lubrication oil and add on new oil   

16.  Slider rail  Remove Lubrication oil and add on new oil  

17.  Vacuum Bags Check without any leakage  

18.  IPC Fan Filter net Check without any clog  

19.     

20.     

Every 3 
Months 

21.     
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 PCB Separator Check List 

 
Division  Operator  Auditor   

OK:O, NG:X, NG but ready improved �#  

 Item          Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

1. Machine Internal                                

2. Router bit                                

3. Vacuum Machine                                

4. Internal Light                                 

5.                                 

6.                                 

7.                                 

8.                                 

9. Vacuum Machine                                

10. Spindle chuck                                 

11.                                 

12.                                 

13.                                 

14.                                 

15. Ball Screw rod                                

16. Slider rail                                 

17. Vacuum Bags                                

18. IPC Fan Filter net                                

19.                                 

20.                                 

21.                                 
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Agent: 
 

Manufacturer: 
�

 
AUROTEK CORP. 
1st Fl., No. 60, Jhouzih St., Neihu District, Taipei 114, 
Taiwan 
Tel: +886-2-8752-3311 (rep.)  
Fax: +886-2-8752-3347 
http://www.robot.com.tw 

 
 


