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Validity and Scope of Warranty

This machine is factory-inspected, adjusted, and ready for apation. 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 providedto 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 travelxpenses for our
dispatched engineer to provide assistance service in thedenser’s factory.
Extra charge shall be levied on the end-user for the follownservice.

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 cominglwihe machines before
installation, operation, maintenance and inspection.
Also please pay attention on all the safety matters before openag the machine.

In this manual, there are three levels of matters needingttention as follows:

@DANGER Improper operation might cause serious injury or even death.
I\ CAUTION Improper operation might cause injury in certain degrees or
o damage the machine or work pieces.
® PROHIBITION | Forbidden matters
In addition, although the items that are remarked with require operators

to pay attention, they might cause serious injury as well; threfore, all the items need
to be followed strictly as stated.

1. General comments

{>DANGER

It is possible to get wounded or an electric shock whilgperating the machine.
Please follow the items stated below:

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

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

/A\ CAUTION

1. Please do NOT locate or operate the machine in areas of wat@lash, corrosive
atmosphere, atmosphere of combustible gas or flammable substas¢ otherwise,
it might cause a fire.

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

2. Storage and transportation

® PROHIBITION

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

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




3. Installation

/A\ cAUTION

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

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

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

4. Before operation

/A\ cAUTION

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

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

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

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

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

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

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

7. Please check that the outlet of the dust collection systamconnected to the outsid
the building.

5. Maintenance and inspection

® PROHIBITION

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

6. Discarding

/A\ cAUTION

Once the machine is ready to discard, please follow the st#ard industrial
substance discard procedure.
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1. Introduction

@S168B5(W) is stand-alone type PCB separator. It can automatically amoplish its
tasks after the operators load the PCB on the work platform.gS168B5(W) also
employs the Router End Mill routing method, which uses a igh-speed variable-
frequency spindle to suppress the mechanical stress dmetwork piece to a minimum.
Therefore, high accuracy and safety can be then provided.

With the use of the duct venting system, located directlynder the JIG, all the cutting
dust is collected. This will prevent the contamination othe working environment.

Furthermore, the operation of router is not difficult. With the ‘CCD JOG’ mode
provided by the system, the end users can program their desd routes swiftly and
correctly.

Axis Motors
High
Performance AC
Servo motors
(Panasonic
Minas)

Controller_
PC-based 4-axis

CCD Camera Motion Controller

and Monitor
This CCD camera
magnify the images

Duct
Design from the

10 times. Not only
reduce the time
spent in route
planning but also
increasing the
precision for it
dramaticallv.

Spindle
Motor

High
Revolution
Spindle Motor
(60,000rpm
Max.)

Principle of Fluid
Dynamics.
Vacuum Collects
downward dust
and fragments
more effectively.

Safety Door
The safety door

automatic will
close during the
spindle cutting
procedure.
Protect the
operator away
from the cutting
area.



2. Environment Control for Installation

2.1 Environment

1.

6.

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

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

Never expose the machine to direct sunshine or radiant hetitom the heating
system.

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

The machine should not be placed in an area that is subjext to external
vibration and impact.

Power noise and incorrect wiring shall be avoided to the greateextent.

2.2 Power Supply

AC200~230V Mm%, three phase 50/60Hz, 3 kW external power supply should be
supplied to the machine, and the green wire of the poweable must be connected
to the external ground. If the power supply is not stable, lpase add an AVR (AC
Voltage Regular).

2.3 Installation

1.

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

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

Please follow the figure 2.1 (power connection) as below to caut electricity to
the separator.

Power Input
AC200~230V

PP

u}io

®

0 [ifle

Ole

On [e
[
o &
L
()
w

Fig. 2.1 Power connection
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4. Please make sure to connect the ground of the router to a septe ground from
other equipment.

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

6. Please connect the power cable of vacuum cleaner to the povgecket on the
router.

7. Please assure the rotational direction of the motor inside éhduct collector is
the same as the sign indicated. If the direction is wrongisers can switch any
two of three wires of the router power cable.

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

9. For best dust collection results, it is recommended thaach router is equipped
with one dust collector.

10.Under some circumstances, it is likely to produce statielectricity on the dust or
fragments. It is recommended to install the ionizer to avoidccumulation of the

dust on tools.

11



11.Please follow the figure 2.2 (compressed air connection) beldavconnect the
pneumatic pipe to the compressed air resource (> 5 Kg/érand adjust the air
pressure to 5Kg/cn? approximately.

Air Pressure Regulator
c': Pressure
- + Adjustment
Compress
Air Input
\ <— Drain Button /

Fig. 2.2 Compressed air connection
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3. Machine’s Specification
3.1 &-S168B5(W) PCB Separator

Fig. 3.1g¢S168B5(W) PCB Separator

Description

Specification

Dimensions

993mm (W)” 1352mm (D)’ 1628 mm(h)

Router Bit Diameter

ff0.8mm ~f 3.175mm
(Left-hand threaded, duct collected downwards)

Precision of positioning

+ 0.01mm.

AXis in use

3(X, Y, 2).

Applicable working area

X: 390mm, Y: 330mm, Z: 60mm.

Driving speed (Max.)

X, Y: 750mm/sec, Z: 350mm/sec.

Cutting speed (Max.)

X, Y, Z: 50mm/sec.

Spindle

1

High speed variable frequency motor, 150W, Available
in three speed: 40,000rpm, 40,200rpm, 45,200rpm

Cutting ability

Linear, L, Arc and Circular

Route planning

Coordinate input or manual guiding (JOG mode).

Motor of axis

200W AC servo motors.

Power supply

3phase, AC220%10%, 50Hz/60Hz, 2.5KW. Refer below
note

Weight

270Kg.

Air

5 Kg/cm? above.

13



Table3.1 Specifications ofyS168B5(W) PCB separator

Note: It should be noted that the power supply of 3 KW is alsopbeer source of the
dust collection system, YSF-V553,

which should be directly connected to vacuum socket. If both posupplies are
independent from each other, a power source, of 1IKW can be appliethéor
machine itself.

3.2 Vacuum Cleaner

The vacuum cleaner, YSF-V553, is used to collect the fragmerdnd duct produced
during the cutting process. AC 220V is employed as the mainower. Please be
aware the rotating direction of the motor must be coincidento the arrow sign near
the venting outlet of the driving motor as shown below.
The fragments will be gathered in the bottom of the systerfor further process.
The filter bags inside the system need to be shaken byetlshaking arm daily. In
order to shake down the ducts gathered on the filler bags tocrease the efficiency
of duct collection.

adlu e UG Yo i oa

OFF * ON
/_

/S

ao6p 0o 3 el

Maint door for replaci 3@_366°b6+3

thaeu?ilteer;abn;ges oor for replacing 0 s+ 3Gy B 3660
R + 300 O0g 0 U3+ 06 g A3

x 306 0@ 0 03/4'13 \e@ U 63t yo
x 3 06 0g 0 03 =+ ¢
Vo o A3 3 4 yy3 yo o
Unit:mm gy 6%+ 0 g 3 =

yys + 0 g 23 6yao ¢
Ou o 2 6yod 3 +3068p 3 6 =+
+ 6 2 30006p30 U@t
yo @ 30 06 +3 300
¢ poo ® 003 Usdyo~+
gulUlUGlULE 6 % 3 006 36y@0 B AS3
Fig. 3.2 Dust collection system
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Description Specification
Dimensions 635mm(W)” 665mm(D)” 1610mm(H)
Weight 180 Kg
Motor power 3HP
Power supply 3 phase, AC220V +/- 10%, 50/60HZ
Inlet wind speed 56 m/sec
Inlet wind capacity 28 nt/min
Inlet wind pressure 250 mm-Ag
Noise Level Under 78 dB
;Teetdlameter of venting 150mm
Filtering area 3.9 nf
Accessories Power ca_tble: 3 meter_s .

PVC flexible pipe : 6 in. (dia.)” 3 meters (L)

Table 3-2. The specification of dust collection system YSF583
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4. The Functions of Buttons
4.1 The Front Panel

8—»

A —

ﬁ T e—1

5 P Ce 4 o< 2

SURT/L ‘ B
3 »O O < 3
g:[:’ﬂ? ] . «——6
o] ==

RS & L

Fig. 4.1 Front View

1. Emergency Stop

Press the “Emergency Stop” button on the front panel, the poer of
the separator will be shut down.

2. Power On

Releasing the Emergency Stop button, pressing “Power On” buih will
start the system. The system will be ready for homing procede after 15
seconds self-testing process. The “Home” button on LCD mormit will start
flashing.

3. Left / Right Start Button

By the first time to start power on, press each Start\L or
Start\R button to run Home procedure, then open the safetgoor. After select
the cutting program and put the PCB on fixture. Pressing Strt\L and Start\R
at same time 5 seconds. The safety door will closed and stdine cutting
program. After finish cutting program, safety door will open again

4. DUCT

Press button to turn on the vacuum tunnel vale Open. Lighup is to
OPEN this vale.

16
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5.CCD

Press button to turn on/off the power of CCD Camera. At fist time
turns on this machine, this CCD is already light on. If tun off this button,
there is no CCD3screen and without function in the Program Mode.

6. Static Elimination Socket

The Socket for static eliminated.

7. USB Port

USB Port is connected to the IPC in machine.

8. Monitor

Display the all the operational buttons and information.

9. Keyboard

Key in the information and operate Application Software.

17



4.2 Main Dialogue

After boot process, the screen will show as below, Fig.-4.2.

Fig. 4.2 Main Dialogue

There are 8 major Buttons, functions described as below:

(1) HOME:

ClickiT Homéd [ Button, machine start the homing procedure. Or press
Right/Left Start Button at same time to start the homing proedure.

*Note: Please be aware that the homing procedure needs to be coaaplatfore
commencing any other operation.

(2) CCD RUN:

Click this button into the CCD RUN mode of JOG routine andbutton is
blink. The spindle will not power on and use CCD Cameramage on Monitor to
simulate the cutting routine process on X and Y Direction,More Detail
explanation on Chapter 5.6.

(3) PRG EDIT:
Click this Button, User could create, modify or copy tooling pogram,
more detail on chapter 6.
(4) TEST:
In TEST mode, the operator can monitor the Input status, te setting of

I/0 and check the each axis situation. Also use to diagnose rhawe problem and
troubleshooting. More details on Chapter 7.

18
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(5) SETUP:

To prevent the parameter is changed or deleted by unauthorideuser,
need to key in the password first. More detail on Chapte8.

(6) BITCHG -Changing Routing bit$

When press this button, spindle power will shut down andmove to

middle in front of User to replace a new Routing bit. Afte complete the
changing process, Please press thé Homd i button to execute the homing

procedure and continue other cutting procedures.

(7) SHUT DOWN:

Press this button to turn off the control system.
Standard Shut Down Proced®

First please preg¢ Shutdowri/ button on Screen, the software will shutdown.

Second, click Shutdown button on OS of IPC.
Third, please press POWER button to turn off power.
Fourth, pull down the NFB1 main power switch inside machine ¢ut the power

from cables .
(8) Alarm Message:

Click the Icon will display the list of error message. Theexplanation
of Error Message and Troubleshooting are on Chapter 10.
Emergency situation happens or door open accidentally.
Air pressure is under the original setting.

Fig. 4.3 Alarm Message

(9) Program Version

These 2 numbers shows the version of application program and GU

19



5. Basic Operation

The machine is designed to operate on screen GUI mostly. @mormal routine PCB
separation procedure only needs to run the saved program on madhalogue.

51 Turn On the Power

Press thell Power On il button, the system will start in 15 seconds and
11 Homell search button will blink. System is waiting for operator press
11 Home [ search button to move spindle in the home position.

(1) Breaker (NFB1) on distribution panel should pull toll ONT .

(2) The Emergency Stop Button should released, otherwise thié Power
On [ button does not work.

@NOTICES Try to Turn on the power again, please wait at least 5 secondi®rA
power shut down, the servo motors need few seconds to discharge.

5.2 Homing Procedure

When machine is already turned on, start the program. Thél Homd| search

button is blink, high speed spindle module waits operatoto click this button for
Home Position Searching.

#NOTICES After turn on the power and run the program, operator have takli
/1 Homé/ Position Searching then run the other Process.

]

Y axis =4

Fig. 5.1 Homing Directions

Remark: Please be aware that the homing procedure needs to be ctedpiefore
commencing any other operation.

20
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5.3 Cutting Procedure

After the separator completes the homing procedure, the parator now is ready
for executing the user program or preset cutting routes. Pise make sure that the
following items are taken care:

(1) Keep the Cutting area without other objects.

(2) Make sure the main power of vacuum cleaner is ON. Please fee to
Chapter 3.2.
(3) Assure the name of Cutting Procedure program.

There is the name of program on the main dialogue. The operataran
click [Open] button to open the saved program.

5.4 Information Display

In main dialogue, operator can get the Information of work piecesnd cycle time
on screen. On left side of main dialogue display the spireltata as below.

On the upper area of main dialogue display the name of cuttingrrocedure
programs. Operator click the EOpenEbutton to get the program that already

saved. More details as below:

[1]Product$
Display the name of current program or cutting
product.

[2] OPENS
Click this button will show the file choice dialogue andselect the file.
NOTICE: Check PCB cutting program should be the same withPCB
fixture.

[3] Quantity &

21



The number of completed pieces of PCB.

[4]RESETS
Click the 11 RESET i button to clear the number of counter toil di for
recount the completed pieces of PCB.

[5]Cycle Time$
Display the time of PCB finish the separation.

[6] Cut Distances
The accumulated cutting distance (unit: m) for the lifedistance of routing
bit.
[7] RESETS
Click the reset button the accumulated cutting distancés cleared for new
routing bit.
[8] Bit Life &
Display the set up life distance of routing bit. When acauulated cutting

distance has reached the bit life, the router bit willautomatically shift
upward / downward to continue the cutting.

[9] Auto Shift Number$
Display how many times setting of the routing bit shift. Thenumber to reach
the setup number will warn the operator.

[10] RESET®

Click the 11 RESET | button to clear the number of routing bit shift to
11 afi .

[11] Spindle Hour$

The accumulated working time (hours) for the spindle. Tts is also the
reference number for spindle replace.

22
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5.5 Axis status

To display all axis status of homing procedure, axis moving, +- litnsensors and all axis
servomotor error alarm messages.

Fig.5.2 Axis Status

(2) Homing Procedure Indicator
When first time to execute the cutting program, router requres to complete the
Homing procedure. As all Axis reached the home position, tkiindicator will
light on (Yellow).

(Zﬂ Axis Moving Indicator

When axis is moving, this indicator will light on.
(Sﬂ +Hardware Limit Indicator

When axis moves the + limit sensor, this indicator will lighon.
(4ﬂ -Hardware Limit Indicator

When axis moves the — limit sensor, this indicator will lighbn.
(Sﬂ Servo Alarm Indicator

As servo motor any error occurs, the indicator will light on.
(GJ Position Coordinates

The coordinate of axis position, unit: mm.

5.6 CCD JOG MODE —Program a new cutting route program by using CCxamera

By using the CCD camera magnifying the image 10 times and showiog the
screen, user can see the work pieces much clearer. Tpplanned cutting routes can be
programmed fast and easy.

Click the 11 CCD RUNii mode, the button is brighter and into the ROUTE

programming mode. Please load the PCBs on the left/right tablend press START
left/right button. When PCBs move to the cutting position, he screen will display the
image like Fig. 5.3. The Spindle will not turn.

23



Fig.5.3 CCD RUN

The route programming can easy modify. When operator finds the fak of route, click

11 Eséli to Pause the route programming. Use the direction button oncseen to

fine turn the position. And click the 11 OKI | button to continue the process.

After Route Programming complete, the Fig. 5.3 will turn backto main dialogue.
Please clickii CCD RUN | button to finish this mode and the button will change to

original color.
REMARKS You can Click thé/ STOR/ button to terminate this mode .

ICON Keyboard Function ICON Keyboard Function
Move to X+ Move to X-
Move to Y+ Move to Y-
) Cancel” Pause or
Space Switch 4 Speeds ESC
End
Machine in the
cutting progess Enter Confirm or Start
when this light
is turned on.
This light is Stop this mode and

Back to main

o Dialogue (In Pause,
machine in the : ,
this button doesn’t
pause status.

work)

turned on as
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6. Advanced Operation

This mode is to create, modify and copy the cutting program. Tén CCD image is
magnified 10 times of PCB; it's easy to operator to fine corregtosition.

6.1 Program Edition Dialogue
Click the 11 Program Editioni i button, the screen will display as Fig. 6.1.

---------------------------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooo

A 0288800ttt ttttttiiildddf222323223200232332332333332323233833332

©)
@

S

(4'.)":!::222:::::222:::::I:Z:2::::I!::::Z:::I::::::I:I::::!::!: :

Fig. 6.1 Program Edition

(1) Name of Product:
Select the product which Program, parameters you want to edit

(2) CCD Image:
The magnified 10 times PCB real-time image include the aineter 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.
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(5) Parameter:
Display the parameter of cutting process.

(6) Cutting mode:
To choose the 5 Cutting mode, includes: Line-Cut, L-CutlJ-Cut, ARC-Cut, CIR-
Cut (Circle). More detail on 6.2.

(7) JOG speed:

[1] Manual JOG Speed: Display the current JOG Speed.
High: 50mm/sees Low: 5mm/sees PHi: 0.1mm/pulses PLi: 0.01mm/pulse

[2]Coordinates Display: the current spindle position disphys by XYZ coordinates.
Unit: mm.

Button Description®

ICON Keyboard Function ICON Keyboard Function
Switch 4 speeds of

+

Space Route Teaching. Move to X

T
urn on/Off the Move to X-
Spindle.
Enter Confirm. Move to Y+
Cancel or finish

ESC route JOG. Move to Y-
PgUp Move to Z+

PgDn Move to Z-
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6.2 The First Look of Cutting Procedure

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

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

2. After receiving the command to execute the cutting programthe routing bit
moves to a point that is located right above the start point (STRT Cut Point) in
the first cutting section. Please bear in mind that théneight (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 hasd be higher than all the
components on the PCB (e.g. IC, capacitors, connector, heanhls etc.) when
programming the Cut Origin. Because this value will be usea@s the reference
when the spindle rises to move from a cutting section to arfwr, the height of
Origin (Z-axis) will be stored for the following processes.

3. The routing bit moves downward to the start point (START @t 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 sectionssithe one stored in the Z
Axis Cut Point.

It should be noted that the height of the Z Axis Cut Pointhas to be assured
lower enough to penetrate the PCB to prevent from producingig fragments or

being unable to separate completely. It is because this valuéll be used as the
reference when the spindle descents to cut the cutg sections on PCB.

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

5. By repeating the process stated in step 4, the routingtwin 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-Tye, U-Type, and
Circular Cut. They will be explained further later on.

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

27



A typical cutting example as below Fig. 6.2

Cut Origin

./'
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jar]
(o]
c
=3
o
]

START Cut Point
END Cut Point

Fig. 6.2 PCB Cutting Procedure
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BUTTON Functions
The standby position for loading/unloading the work
Standby position pieces. This position should be programmed where thq
operator can load/unload the work pieces conveniently
To set the height (Z-axis coordinate) when the routing
Cut Origin bit on the spindle ascending to move to another cutting
section
. : To set the height (Z-axis coordinate) when the routin
Z Axis Cut Point bit on the spin%lle (descending to cut)the cutting sectign
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

The start point of a cutting section. In the circular

?;ﬁtRT Cut cutting, the start cutting point coincides the end cuttig
point

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

Pass point 2 The second passing point of U-shaped, circutartting

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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6.3 Create a Cutting Route Program

This mode by using the CCD camera magnifying the image 10 timesd showing on
the screen, users can see the cutting area on the worlepes much clearer. Also with
the graduations and the display of the adjustable size of theuting bit, the planned

cutting routes can be programmed fast and easy.

Step 1:
In the main program click [EDIT] into program edition dialogue.
Step 2:
Please load the PCB on fixture in cutting area.
Step 3:
Click 11 Operil button on Program Edition Dialogue onlli file nameil . Input

field as Fig 6.3. After key in the new file name which yowant to create, click
11 Open Existed filéi button.

Fig 6.3 Open File Dialogue

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

Fig. 6.4 Cutting Parameter
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r-S168B5(W) PCB Separator
Quantity:
Key in number of pieces on one PCB, range from 1 to 99. Programiliv
multiply on the number of PCB.

Bit Diameter:

Key in the diameter of routing bit by unit mm, range from 001mm-~3.17mm.
After key in the diameter, the screen will show the samsize circle cursor. It is
easy for User to align cutting route. The spindle speed @automatic set by the
different diameter. The relationship is list as below.

W 0.01~0.99mm 45,000rpm
W 1.00~2.00mm 40,200rpm
W 2.01~3.17mm 40,000rpm

Bit Shift Distance:

Input routing bit Shift Distance, range from -5mm~+5mm. Ths number
setting is for the accumulated cutting distance of routing ib. + number: Z axis
going down; - number : Z axis going up. Suggestion: Shift diashce > PCB
thickness

Bit Shift Number:

Input the shift number, ranged from 0 to 9. When the automdt drill shift
count is over the setting number. And cut distance reacketo the routing bit
life. The program will warn user to change the routing bit.

Bit Life:

Input the distance of Bit Life, unit: m, range from 1~999m.When program
record the distance to reach the limitation. Routing bit Wil pitch higher or
lower to prolong the life distance.

Cutting Speed:
Key in the cutting moving Speed of spindle, unit of mm/secrange of
0.01~50mm/sec. Please refer to Appendix 1 for real cutting moti 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
Usell zH 1 and1 z41 to adjust routing bit position of Z axis. Press EOK Eand
11 Enteri i to confirm.

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

Step 6:

Set the cutting route position after the cutting parameteris completely input.

The cutting mode is displayed on dialogue as Fig. 6.6 and wikquest the user to
set the Start Point.

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.

[8] When setting the start point, please
leave some spare area to make cutting
edge more smoothly.
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Step 7:

After the start point has set, user could choose a propeutting mode to teach the
pass points and end point.

Fig. 6.7 cutting mode

(1) Linear(2 point ) Cutting $
Click the 11 Linel I cutting mode and teach the End Point (A line needs 2 pomt
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

&6 3 @ =3 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 more smoothly.

(2) L-CUT(3 points)$
Click the L-Cut, and teach one Pass poirdind 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.
®cOac _ . [2] Switch the speed on Phi /Plo, Use
] 3 . . . . .
— a0z e 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
A 3
ek end point.

[4]When setting cutting start point,
please leave some spare area to make
cutting edge more smoothly.
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(3) U-CUT (4 points):

Click the U-Cut and teaching_Pass point1Pass point2zand 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

PASS1

= START

Q__QPASSZ
1
| 1

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.

e [3]Repeat Step 1, 2, to Jog teaches U-Cut

through Pass Point 2 to end point.

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

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

EN

[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 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.
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(5) CIR (3 points):
Click the CIR Since Start Point and End Point are on samgosition so only_Pass
point 1 and Pass Point Zre needed.

[1] Refer to 6.1 Route Teaching button
function description, Select the speed on
Hi or Lo, and move Pass Point hear 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:

(1) In CIR Cut, Start Point is same with End Point, only negéaljog 2 pass point.

(2) In ARC / CIR cut, pass point can jog teach on any position oé tarch /
circle.

(3) In ARC Cut, Pass Point should put in the middle of arch routa CIR Cut,
Pass Point 1 and Pass Point 2 should not put too close otherwibeniglead
the circle of cutting route.

Use the Step 6 and Step 7 to complete all the cutting roytend click 11 ESG
button to end the setting.

Step 8:
Standby position. When clicki ESC i button to finish route teaching mode,
program will request the operator to set the routing bit on he Standby Position.

Refer to Chapter 6.1 routing teaching mode, move the routing bito the proper
standby position and clicki OKi| button.
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Step 9:
This function is for still working on the PCB cultting if the board and setting point
are with the deviation after the board jig changed.

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

Fig 6.8

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

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

Following Step 1~9 to complete the cutting route. Then can folv the chapter 5 to
run the cutting route simulation, or execute the cutting pocess.
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6.4 Modify Cutting Program

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

Click 11 modifyi I and button will change to yellow color into program modification
mode. Also the machine will move to the first cutting poihand wait to be modified.

Fig. Program Modification

(1) Machine move to first cutting point. Operator refers to chaper 6.1 to modify the
incorrect position. After complete program modification, pres 11 OKil to modify

and save the program.

(2) After Start Point modified, use can refer to chapter 6.1 tayo through all cutting

route. Check and modify cutting route if necessary. Otherge, press the
11 OKil 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 omelumn, machine
will move to next column.

(4) To the correct cutting point, just click 11 OKii then move to next cutting point.

(5) Before presHl Editi | button, use mouse cursor click the part of program code(lt
will change color to white). And presd 1 Editi i button, machine will move to the
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cutting section and start to modify.

(6) After the last column finished, program will go back to fird column. User can
pressl ESGI to stop program modification any time.

6.5 Add On section of Cutting Route

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

Click the 11 ADDIl and button will change color to Yellow. Into this mode, main
dialogue will shift to the last column for add on cutting roue.

Fig 6.12 Add On cutting route

Operator follows the Step 6, 7 to add one or more sections oftttag route Program.
Finish this mode by clickingi1 ESG| button.
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6.6 Insert Cutting Point

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

Please select the row of program code area, this row is changalor to white. Click
11 Inserti i button and its color will change to Yellow into the Insert Mode.

Fig. 6.13 Insert route program

Operator can follow the Step 6, 7 to insert the cutting rout@rogram. Finish this mode
by clicking 11 ESG1 button.
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6.7 Delete Cutting Point

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

Please select the row of program code area, this row will chge the color to white.
Pressl Deletél button and its color change to Yellow into the delete dialogue.

Fig. 6.14 Delete Cutting Point Dialogue

Pressil Ok i to delete the row of program, and program code will shit to nextow
and ask User whether to delete the second row of program oph
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6.8 Modify the Cutting Parameter

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

6.8.1 Parameter Change

Use the Mouse to double click the key in area as the Fig 6.2&nd key in the new
correct number.

Fig 6.15 Modify parameter
6.8.2 Input the Z UP and DOWN position

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

Fig. 6.162 Input the Z UP and DOWN position

Z UP and DOWN position® Use [Z+]and [Z-]to adjust height of routing bit™
confirm to press [OK]or [Enter] —
Standby Positiors§ Use [X+pe [X-]and [Y-]+e [Y-]to adjust the standby position.

After key in, please pressi OKIil oril entedi button to
confirm —

6.9 Adjust the Cutting Position

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

Each time to exchange the PCB fixture on table, the PCB pdisin on table may differ
from original position as the Figure below. Please check thehart below, it is possible
the prepared board gets shifted after the jig set. The opator can use the original
program only change 2 referent points.

After finishing the whole board cutting, the operator needdo choose 2 referent points,
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the farer the better, through the scanning the cross sigimflected on the monitor.

When the operator changes the jig and desires to work on an ahdy set program,
before operating, the operator need to find out the 2 original eferent points, which

have been set then set 2 correspondents points through teeanning the cross sign
inflected on the monitor.

Besides correcting position, this function also can duplicatthe cutting routes for
same PCBs. User only needs to teach two reference points & same cutting route.
The duplicating number is decided by setting the piecef PCBs.

6.10 Program Edit

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

Press thel |l Editi | button in the program edition dialogue, as fig 6.17.

ooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

.
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Fig. 6.17 Edition Program
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(1) Program Name and Cutting Parameter Area:

Display the present editing Program name and cutting parametemotice this part
can not change, press thél Saveil button only to save the changed program

code.

(2) Program Code Area:

Display / Edit program code: Operator use mouse to click eactolumn, and pop
up key in dialogue. Key in the cutting mode or coordinates, @ssil Enter |

button to confirm.

(3) Function Key Area:

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

[2] Offset:
When Program position has deviation to real position, please udhis
function to modify program code.

[3] Block Copy:
As each PCB has many pieces with same cutting route bloddsers only
need to teach the cutting route of first block. And use Bck Copy function
to duplicate into other blocks.

[4] Cut:
Cut the selected program.

[5]Copy:
Copy the selected program.

[6] Paste:

Paste the selected program.

[7] End:
End the Program Code Edition dialogue to Program Edition dialoguelf
program code is modified, the confirm dialogue will ask useto confirm.
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(4) Z Axis Position: BIT UP, BIT DOWN position (Routing Bit dri Il in PCB position,
Lift out PCB Position)

(5) Standby Position:

Display/Edit these 3 positions coordinates. User can use nsauto click the text
block to modify new coordinate. And presd i Enter | to confirm.

6.10.1 Correct the Deviation of Position

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

(1) Use mouse to correct the deviation of program. Press thé Offseti 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 11 CTRLIil + Mouse Left Button to select one row)

(2) Pressil Ok il button to correct the coordinates.

6.10.2 Block Copy-for multi pieces on one PCB

As each PCB have many pieces with same cutting route blocdser only needs to
teach the cutting route of first block. And use Block Copyfunction to duplicate into
other blocks.

(1) Use mouse to select the program row which user want to cofress thel | Block
copy | 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$
The distance on X axis, unit: mm.

[2]Y Pitch$
The distance on Y axis, unit: mm.

[3]X Count$
The number on X axis.

[4]Y Count®
The number on Y-axis.

BIX YS
First copy Block by X axis and move Y axis.

[6]Y X&
First copy Block by Y axis and move X axis.

(3) Prestl OKIil button and duplicate the Block Copy program code on the end of
original program.
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7. Test Mode

This mode is use to monitor the 1/0 status and machine fution. Also check the motion of
each axis. This mode is for basic diagnosis and troubleshootirdser can presd | Testi

button on Main dialogue and into this Test Mode. There are 5idlogues in Test Mode,
includes I/O Card input signal monitor, 1/0O Card output signal test, motion control card
input/output signal test and routing route teaching test.

7.1 1/0O Card Input Signal Monitor

11 1/O monitori i button, the dialogue is shown as fig. 7.1. The text block detmes the
usage of input point. The text block on the right of Input mmber is blank, which
means the input point is not used. As the indicator i&irn on, this input point is used.

Fig7.20. 1/0 card input monitor

7.2 1/0 Card Output Signal Monitor
This dialogue display and test /O Card output signal statusPressi| /O Card output
signal testti button, is shown as below. The text block on the right sidef output point

number is the usage description. The text block on theght of Input number is blank,
which means the input point is not used. As the indator is light on, this output
signal islT ONIi . Press the indicator again, indicator is turned off and tb output
signal i$1 Offii .

NOTICE& Manual test on the output signal must consider its usage. Awbee Operator

head and hand reach into the cutting area, otherwise may cause damage
machine and injure user.
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Fig 7.2 1/0 Card Output Signal Test
7.3 Motion Card Input Signal Monitor

This dialogue displays and Motion Card Input signal status. Presil Motion Card
Input Signal Monitori | button, as shown below. The text block on the right side of

Input point number is the usage description. The text lick on the right of Input

number is blank, which means the input point is not usé As the indicator is light on,
this input signal isTi ON . Press the indicator again, indicator is turned off and th
input signal i1 Offi[ .

Fig 7.3 Motion Card Input Signal Monitor

7.4 Motion Control Output Signal Monitor

This dialogue displays and Motion Card output signal status. Pssii Motion Card
Output Signal Monitori | button, as shown below. The text block on the right side of

Output Signal number is the usage description. The textlbock on the right of Input

47



number is blank, which means the Output Signal is not exl.  As the indicator is light
on, this output signal isil ON[ . Press the indicator again, indicator is turned off

and the output signal isl Offi[ .

NOTICE&S Manual test on the outpoint signal must consider its usage.oidvthe
Operator head and hand reach into the cutting area, otherwise mayse damage
machine and injure user.

Fig 7.4 Motion Card output Signal Test

7.5 JOG Test
Use to test the condition of each axis motion and spindle. é&si | JOG Testi button,
the dialogue is shown as below.

ey

(1) Manual Teaching Spee&

Display the present speed of teaching.
High$ 50mm/set” Low® 5mm/set” PHiE 0.1mm/pulsé” PLi& 0.01mm/ pulse
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(2) Coordinates Display$
Display the present Coordinates, unit: mm.

Button Description®

r-S168B5(W) PCB Separator

ICON Keyboard Function ICON Keyboard Function

Space Switch 4 speeds Move to X+

Turn On/Off Move to X-

Spindle

Enter Test End Move to Y+

Move to Y-

PgUp Move to Z+

PgDn Move to Z-
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8. Set up
This mode is special for machine maintenance staff to prasenodify system parameter

Input the correct Pass Word, then Screen display as belowd-8.1:

o~ musssmans
N
N—r

Fig. 8.1 Setup Dialogue with parameter Page 1
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Fig. 8.2 Setup Dialogue with parameter page2

(1) Parameter column:
Display all the parameter. Please notice the false parametsetting may cause the
machine failure. If you want modify original setting, please cotact the authorized
distributor for technical support.

(2) Option dialogue:
Select other setting function.
[1] System Program Updatés
When system increase new function and update function, né¢o use this button
to upgrade system. Click this button and pop up file openidlogue. To select the
directory of new file (Extension Name*.prg)
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[2] System INI Back Up:

This function will save the system program and all parameteredtings in selected
folder. Click this 11 System INI Back Upi button and select the file that you want

in this dialogue. Then clickl OKi |l to store the Back Up file.

[3] System INI Download:
This function is to restore the program back up file of s&cted folder. Click this
11 System INI Downloadi button and select the file that you want in this dialogue.
Then clickl OKI | to restore the Back Up file.

[4] Password Change:
Using to change pass word on Parameter Setting. Click this tian will pop up the
dialogue as Fig. 8.2 to request the user to key in new pass wor

Notice§ Changing new pass word, have to key in twice.

[ENT]:Enter
[ESC]:Escape
[CLR]: Clear
[0~9,-.]:Number Key

Fig. 8.2 Password
Key In Pass Word

(3) System Setup:
Set up the whole process of machine motion.
[1] Check Routing bit:

Press this button the button is bright, and enable théroke check of routing
bit. Machine will check routing bit after finish one PCB.

[2]Monitor Life-Span of Routing bit:
Press this button and it is light on. When routing bit Ife distance reach the
limitation. It will automatically pitch in.

[3]CCD Deviation Offset:
Press the button to pop up the OFFSET CCD deviation dialogy to compensate
the difference from CCD center and routing bit center.
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(4) Position Setup:
Setup the position of spindle.

[1] Routing Bit Broken Check Position:
Press the confirm button, the routing bit check is enald. And setup the check
position.

Fig 8.3 Check Position setup for broken routing bit.

[2] Position of Exchange Routing Bit:
Machine is already set up the Exchange Position of Routing BRosition. In some
condition, user can use this dialogue to modify the position

Fig. 8.4 Position of Exchange Routing Bit
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[3] Offset the CCD deviation:
When the routing bit diameter circle of screen is not samposition with the real
center position of routing bit. Use this function to corret the position and
automatic save the number in the parameter list.

Fig.8.5 Setup the CCD Offset Value to correct the deviation

(5) Cutting route Program X axis Checking:
This function is used for avoid of cutting route program is notover one side the table
to another.

NOTICE & Use JOG mode to measure the distance of X axis. And record the
coordinates in the interval distance of left and right PCB fixe.

(6) OK/Cancel:

[1]OK:
Confirm the offset setting—

[2]Cancel:
Cancel the offset setting, and back to main dialogue.
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9. Parameter Modification
9.1CCD Circle Marker Parameter Setting
PCB image is captured by CCD camera, so the size on scraesmagnified. The rate of
magnification influences the circle marker. So need to clo& cursor scale first.

STEP1:
Prepare the unused 1 mm PCB, not to choose too thin or softaterial. Use standard

1mm diameter drill and drill a test hole.

STEP2:
Move CCD to Test hole, as Fig 9.1.1. And move test hole to targetthe center of

cycle cursor, click button, into Dialogue as F9.1.2 CCD Mark up setting. Can
choose the cycle or square cursor and select the cursoresizmm.

Fig. 9.1.1Test Hole Fig. 9.1.20Karker Setup
STEP3:
Adjust the ratio of cycle cursor to meet the test hole asgf9.1.3. Then clickl i OKi i
button

Fig. 9.1.3 CCD circle Mark Alignment
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9.2 Set up CCD Deviation Parameter between CCD Image and cuig bit

The center between CCD Camera and Tooling has a distance. 8eed to measure
the difference, and compensate the value of position.

STEP1:
Prepare the unused 1 mm PCB, not to choose too thin or softaterial. Use

standard 1mm diameter drill and drill a test hole.

STEP2:

Click the Main dialogue into the parameter setting dialogue. Then click the
CCD Deviation Parameter Setting dialogue as Fig. 9.2.1.

Fig. 9.2.1 Tooling center Setting

56



STEP3:
By visual to drill a test hole and click Il OKIii and write down the

coordination(X,Y). And use direction Key by CCD on screengmnove the Test Hole
in the center of Circle cursor, as Fig 9.2.2.

Fig. 9.2.2 CCD focus setting

STEP4:
Assure the position is correct, click thd I OKii Button(record the CCD camera
focus coordination), program will record the value of deviation (he tolerance
between Tooling and CCD camera center)on the parameter list.
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STEPS:
Check and confirm the parameter list by clickingl OKii button, then close the

dialogue and save parameter list.

Fig. 9.2.4 Parameter List

Remark& Before the 9.2 Deviation Parameter Setting, the 9.1 Circlersor
Parameter must be set.
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10. Trouble Shooting and Alarm Message

10.1 Basic Trouble Shooting

1. Power cannot be switched on
Check the power source
Check whether the main switch (NFB1) in the electrity box is ON
Check whether the door of the electricity box is firmly cbsed: otherwise the power
can not be switched on.
Check whether both the emergency stop buttons on the fromtanel and the
teaching pad are released.

2. The machine shocks heavily in operation
Check whether four legs in the bottom of the machine ararily locked and the
machine is in a level position. Please follow the instructns in Installation in
section 2.3.

3. Alarm messages shows on the teaching pad
Please find the corresponding alarm message and follow the ingtions in the
10.2 Error message and resolution.

4. The precision on the end product cannot be repeated
Check the fixture set is firmly fixed
Check if CCD are loose
Check whether the couplings on the X- and Y-Axis are loose

5. The routing bit is broken easily
Could be the cutting speed too fast. Must decrease it.
Refer to Appendix 1 to set the cutting speed.

6. The duct collector do not function normally
Check whether the rotational direction of the motor in thecollector is correct. If
does, the direction can be reversed be switched eithivo wires of three power
cables.
Check whether the connecting PVC pipe is loose or broken.
It is suggested that the unused holes on the fixture sate sealed by using tapes or
other means.
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10.2 Error Message and Resolution

Item Screen Display Descriptions Trouble shooting
1 Running now The program is Can use key [ESC] to stop the running
running program
Emergency Stop is 1. Make sure the breakdown is dealt with
2 Emergency stop ergency stop 2. Release the Emergency Stop button
activated
3. Re-start the system
1. Please check whether there is alarm
message on the servo motor of the
corresponding axis. Please follow the
3 Servo alarm Servo alarm ) :
instructions on the manual for the servo
motor for trouble shooting.
2. Please re-start the system
Home running The homlng Can use key [ESC] to stop the running
4 procedure is
now ) program
running
The selected
5 Not program program is an Re-select the work program
empty one
The system has
NOT done the Please complete the homing procedure
6 Not home : .
homing procedure | before executing a program
yet
1. Please check whether there is alarm
The driver of the message on the servo motor of the
: corresponding axis. Please follow the
7 Servo off servo motor is not . :
ready yet instructions on the manual for the servo
motor for trouble shooting.
2. Please re-start the system
_ _The softwa_re limit Please re-start the system and doing the
8 +Soft limit in the positive . )
- homing procedure again
direction exceeds
. _The softwarg limit Please re-start the system and doing the
9 -Soft limit in the negative . )
L homing procedure again
direction exceeds
. _The hard".v‘?“e limit Please re-start the system and doing the
10 +Hard limit in the positive . )
L homing procedure again
direction exceeds
- _The hardwa_re limit Please re-start the system and doing the
11 -Hard limit in the negative . :
o homing procedure again
direction exceeds
Error oceurs when Please re-start the system and doing the
12 Home alarm the homing . )
. homing procedure again
procedure running
Error occurs in the
13 LMOV point Qata mpuf[ of linear Modify the error in the corresponding steps
data error interpolation
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CIR point data

Error occurs in the
data input of

14 . Modify the error in the corresponding steps
err. circular
interpolation
No ECON
command to
15 SCON end-line |terminate the Add ECON at the end of the continuous
error continuous interpolation
interpolation
(SCON)
The deviation
between the
theoretical register
and practical Please re-start the system and doing the
16 Move error . . )
register exceeds the| homing procedure again
value set in the
system parameter
no. 40.
Program No The program
17 ' number is not Make sure the program no. between 1~99
error :
applicable (1~99)
Variable No. The varigble - - :
18 error number is not The variable number is not applicable
applicable
Position No. The p_reset The preset coordinates number exceeds
19 error coordinates number (1~500)
exceeds (1~500)
The assignment of
20 Axis No. error axis number is not | Modify the error in the corresponding steps
applicable
The assignment of
21 INP No. error input points does Modify the error in the corresponding steps
not exceed
The assignment of
22 (Cj)el;;eNo' not output points does | Modify the error in the corresponding steps
not exceed
The assignment of
23 JTAG No. error |JTAG number is Modify the error in the corresponding steps
not applicable
24 ‘cjilﬁr?eNo- not igﬁgegﬁgber S Modify the error in the corresponding steps
25 éﬁﬁlﬁ:gi%n ‘c..jizﬁlic(;:all\:i%n Modify the error in the corresponding steps
The assignment of
26 STAG No. Error | STAG number is Modify the error in the corresponding steps
not applicable
27 STAG No Define ﬁ;ﬁ;ﬂ(;f?nuen;ber 'S Modify the error in the corresponding steps
28 [S)Igicz‘:al\tlic())n gJSSaI::gn Modify the error in the corresponding steps
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SUB Nesting

Nesting Loop is

29 Error Error Modify the error in the corresponding steps
30 SUB Error Sub Routine  does Modify the error in the corresponding steps
not return
31 STAG Error Iézgrr) execution Is Modify the error in the corresponding steps
32 0 Divide Error D_e_m_)mlr_\ator of Modify the error in the corresponding
division is zero. steps.
33 Expand Error Expand ion is error. sl\’/ltgglsfy the error in the corresponding
(1) Check the temperature of spindle and
. remove the object clogged inside.
. The loading of -
Spindle Over ) g (2) Take out the milling cutter and clean
34 Spindle is over . o
Load the limitation the spindle and its fixture.
' (3) Please contact authorized distributor to
solve your problem.
35 Air Down Air I.Dr.essure is not | Check the supply of Air Pressure.
sufficient.
36 Axis Interlock Th.e mterl.ock of Z Elease Move the Z Axis position of spindle
axis position into the secure range.
37 Drill Break Routing bit is NOT USE (Only for INLINE type
Alarm broken separator)
Drill Life Alarm | Cutting distance Click BITCHG button to move spindle to
38 reach the distance | setting position and change a new router
of Drill Life bit.
System Prgram | System program Update the system
39 E
rror error occurs
AXIS & ** Servo . Check if wire is disconnected or broken
40 Servo Motor failure
Alarm
A1 AXIS & ** No Axes does not reach Press the Home button to complete the
Homing the home position | homing procedure
42 AXIS& ** Home | Home limit sensor | Check the sensor and wire connection
LS Alarm failure
AXIS& ** Home | Home limit sensor is| Fine tune the SENSOR DOG and click
43 LS,Z Near overlap with Z Home button
phase
Spind Work Spindle run over | Maintain the Spindle
44 o
ver 3000hr
45 (F;unnlng Task System error Please contact manufacturer.
ver
46 No Main Screen | Not main screen Operate program to main screen to restart
press start switch | the main program.
Correction Program correction | Check the program is not over the stroke.
47
Alarm error
48 AXIS & ** Point | User’s program Incorrect operation. Re-edit program or
Data Error error contact with manufacturer
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49 AXIS & ** Z axes encoder Check the wire from Z axis motor to driver
Encoder Z Alarm | failure
Z Axis Bit Shift | The shift times of | Reduce router bit shift times
%0 |soft Limit O i imi
oftLimit OVer | router bit over limit

11. The Optional Accessories

11.1 Pin Point lonizer

Under some circumstances, high speed cutting on work peg might produce static
electricity. This will cause the accumulation of cut dust on the tools or the work
pieces and is not easy to be clean thoroughly. With the optionknizer installed, this
phenomenon could be reduced effectively. The specificatioof the equipment is

shown as follows:

Type COSMI 33SC-PIA101
Power in DC 24V/0.5A
High voltage e

Built-in (high f AC t
power uilt-in (high frequency ype)
Output voltage About 2.5kV

Consumed Power

About 3.0Watts

Safety precaution

Output an alarm signal when the
unusual high voltage is detected

Air pressure in

0.05~0.25Mpa

Output air 155NI/min (with air pressure
capacity 0.15Mpa)

Size 115mm(W) X 70mm(H) X 30mm(D)
Weight 203g

Anion Balance Within 10V

Ozone produced Under 0.04ppm

The appearance and figures of the equipment:
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11.2 Universal Fixture Set

The universal fixture set can be purchased as an add-on eguanent for
accommodating the work pieces firmly. It can be used most tygpof PCBs with
different dimensions so the costs and time in developingée proprietary fixture sets
can be dramatically decreased.

Weight 4 kg

Support (Long): 2 pieces

Accessories Support (Short): 2 pieces

Dimensions 450mm(W) x 450mm(D)
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12. Maintenance

12.1. Changing Routing bit

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

shut down.
STEP 1
Fig. 12.1
STEP 2
Fig. 12.2

12.2 Releasing The Chuck
STEP 1

Fig. 12-3

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

As shown in Figure 8.2, insert a new routing b
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.

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

As shown in Figure 8.4, press in the chany
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 ir
the chuck (the correct position can bt
obtained by turning the chuck ).

Fig. 11.4

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.

12.3 The Cleanup of The Spindle

CAUTION: On no account clean the HF-Motor Spindle with utrasound, steam
jet, compressed air, etc. Under no circumstances shoutiétergents (like spray
purifier, fat solvents, etc.) get into the inside of thélF-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.

12.4 Lubrication

12.4.1 Ball Screw
1 When the lubricant on ball screws is

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

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

12.4.2 Sliding Guides

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

2 Recommended greases:
Shell Oil: Albanian Grease NO.2
Mobil Oil: Mobilux NO.2
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Appendix 1: Information for the routing bit

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

Because the separator collects the ducts and the fragmeuniswnwards, 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; thereforgt will enhance the efficiency
of dust collecting. Chisel helix

Chisels

2. The recommended cutting speed for the routing bit

The cutting speed for the routing bit is related to the cameter of the routing bit and the
rotational speed of the spindle. The optimal cutting speed recommended as follows:

Diameter
(mm)

08| 0.9

11

1.2

13

14

15|16

1.7

1.8

1.9

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)

45,000

40,200

Diameter
(mm)

21| 2.2

2.3

2.4

2.5

2.6

2.7

28| 2.9

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)

40,000

Note I The test result is performed by using FR4 PCB withoutopper laminate on it.

Note 2 The rotational speed of the spindle is automatically set at the diameter of the

routing bit is entered.

Note 3 It should be noted that the cutting speed shown above @sly applied to the type

of routing bit coming with the separator.
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3. The specification of the routing bit

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

Flute Length

Diameter (mm), §
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Appendix 2: The dimensions of the spindle and theniversal fixture set

1. Spindle

Unit: mm

41

#3175 lli
o] |

®25

2. Fixture Adapter
Unit: mm
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Agent:

Manufacturer:

Aurotek Corporation

1% FI., 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
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