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1. Overview 

 
Palletize Function means creating new target point to load workpieces regularly according to 
standardized pattern after picking up workpieces from a conveyor or fixed jig. And it can be divided as 
Palletize Operation and Depalletize Operation. 
 

1.1. Palletizing & Depalletizing 
 

 
 

Figure 1.1 Palletizing / Depalletizing 
 
Figure 1.1 shows the example of Palletizing & Depalletizing Flow. 
 
 

 
Reference 

 
 

� Palletizing means moving it as a pattern after picking up an workpiece on a certain position. 
 

� Depalletizing means moving workpieces loaded as a pattern to a certain position. 
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1.2. Specification 
 

1.2.1. Duplicate Processing 
 

� If there are several pallets, you can load them simultaneously.  
� You can load pallets of maximum 16 units within robot motion range. 

 

1.2.2. Multiprocessing 
 

� While loading simultaneously several pallets, you cannot load preferentially a certain pallet.  
 

 
 

Duplicate processing Function               Multiprocessing Function 
 

Figure 1.2 Duplicate processing/Multiprocessing 
 

 
 

Figure 1.3 Program 1cycle Duplicate processing /Multiprocessing Function 
 

� Palletizing means moving it as a pattern after picking up an workpiece on a certain position. 
� Depalletizing means moving workpieces loaded as a pattern to a certain position. 
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Reference 

 
 

� Duplicate processing Function ∋ Multiprocessing Function 

(It shows Multiprocessing is a part of Duplicate processing.)  
 

� If a program is composed of (PAL, PALEND), (PAL, PALEND) command sequentially …,  the 
operation of the sequence is possible.  

 
� If a program is composed of (PAL, PAL…, PALEND, PALEND…)command sequentially, the 

operation of the sequence is impossible. 
 

※ PAL command means 『Palletizing-Shift』PALEND command means 『Palletizing-End.』 
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1.2.3. Basic Function 
 

(1) Palletizing 
 

(2) Depalletizing 
 

(3) Pickup Position Changing about the different type (the size is different) of workpieces. 
 

(4) As the function that automatically decides the location of the avoidance step after picking up 
the work piece, this function decides the height of the avoidance step considering the height 
of the layer to put the work piece. 

 
(5) Height deviation by weight or volume function by workpiece mass or volume. 

 
(6) Pallet slope Measuring Function  

 
(7) Loading Order Change Function by the approach direction.  

 
(8) Rotational loading for even number layer based on odd number layer pattern.  

 
(9) Tier-sheet Insertion Function  

 
(10) Workpiece lineup (Outline or Center) Function 
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1.3. Palletizing Operation Flow  
 
The Palletizing process is executed as follows.  
 

 
 

(1) See GUN mode setting. 
 

(2) See F-Key setting.  
 

(3) See Pallet slope program writing.  
 

(4) Measure the layer height change by the mass or volume of workpiece and then find the mean 
value. 

 
(5) See Palletize pattern register setting.  

 
(6) See Step teaching.  

 
(7) Check Teaching program.  

 
(8) See Playback.  
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1.4. Getting started Teaching  
 
Before you begin Teaching, you should set up below operation. 
 

(1) Check GUN2 which is set up as Palletize in GUN Mode Setting. If not, you cannot use 
Palletize Function. 

 
(2) Check F-Key setting which is correct.  

 
(3) Check written Pallet slope measuring program. 

 
(4) If there is an tier-sheet, please check written tier-sheet inset program. 

 
(5) Check Palletize pattern register setting value which is correctly inputted. 
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1.5. Glossary (Palletizing Function related)  
 

(1) Palletize Pattern Register 
To perform Palletizing, this is the register inputting necessary data. 

 
(2) No.of Workpiece/level  

To load it on one layer, this is the number of workpieces. 
 

(3) Pattern number. 
To distinguish workpiece loading type(shape), this is number. 

 
(4) Workpiece formation 

This means Workpiece formationMethod. 
 

(5) Total stacking level 
This means total layers loading workpieces. 

 
(6) Even level pattern rotation 

On the basis of add numbers’ layers, this means rotation(angle) unloading even numbers’ 
layers. 
According to rotation angle, the loading order for workpieces is changed. 

 
(7) Approach direction 

Just before unloading the workpiece on a pallet, the incoming direction of step is Approach 
direction. 
According to incoming direction, the loading order is decided. 

 
(8) Height deviation by weight or volume 

If the layer height is changed because deformation is occurred by workpiece mass and 
volume etc., this means offsetting the deviation. 

 
(9) Height deviation by weight or volume 

This means the layer to begin deviation offset. 
 

(10) Sag or swell value  
This means the mean value of layer height change.  

 

napplicatioamountchangefornapplicatioBeginninglevelstackingTotal

HrealheighttmeasuremenFieldHideatheightloadingCalculated
MdHvalueswellorSag

−

−
=

 

)()(
)(  

 
MdH : Mean value Delta of the Height-deviation  
Calculated loading height(Hideat)=Workpiece height(H)×the number of total layers 
Field measurement height(Hreal) : Loading height measured by measuring tape or other 
measuring gadgets  

 
(11) K(constant)  

This is K(constant) value offsetting change amount (linear or non-linear) of layer height 
deviation. 

 
(12) Pallet rotation slope  

This means the dip that the pattern is configured to the center of robot coordinate system, 
and this is Pallet slope because Pallet and Pattern are paralleled. 

 



    

    

    

    

1111. . . . OverviewOverviewOverviewOverview    

    

    

    

 

  1-9   

(13) Picking-up 
This means the activity picking up & lifting up an workpiece from fixed jig or conveyor. 

 
(14) Picking 

This means the activity picking up an workpiece from fixed jog or conveyor. 
 

(15) Tier-sheet 
This means the paper inserting it between layers when the layer is changed during loading 
workpieces, insulting paper or dampproof paper. 

 
(16) Inserting Tier-sheet 

This means the activity inserting a Tier-sheet between layers. 
 

(17) Tier-sheet Insert 
This means the standard to decide the interval to insert Tier-sheets. 

 
(18) the last Tier-sheet insert 

Decide to insert the last Tier-sheet or not. 
 

(19) Fine Adjustment 
This means that the user creates wanted position data optionally and controls it by reflecting 
micro shift amount (dX, dY, dZ) on position data automatically created by Palletize Function. 

 
(20) Palletize Count  

This means the number of current processing workpieces(count). 
 

(21) PALCNT  
This command is Palletizing counter. 
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2. System Setting 

 

2.1. GUN Mode Setting 
 

(1) Select 『[PF2]: System』 → 『5: Initialize』 → 『4: Setting usage of the robot』. 

 

   
 

(2) Set up GUN2 as『3: Palletizing』. The screen appears as below.  

 

 

◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆ 

 
� If you do not set up GUN 2 as Palletize, you cannot use Palletize Function. 

 
� For GUN Mode Change, you can change it after inputting Engineer Code. 

 

� After selecting GUN Mode, press 『[PF5]: Complete』and then view the message as 

『Format of In/Out assignment signal?[Y/N]』. Please see 『Controller Operation Manual 

Input/Output Signal Assignment』 
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2.2. F-key Setting 
 

(1) Select『[PF2]: System』 → 『2: Control Parameter』 → 『11: f-key Setting』. 

 

   
 

   
  

� 501 :  
Picking-up step selection -‘PU ‘(when recording step, designate picking-up step of workpiece) 

 
� 511 : Picking step selection –‘PK’ (when recording step, designate picking step of workpiece) 

  
� 523 : Palletize step selection -‘PS’ (when recording step, designate step loading workpiece)  

 
 

 
Reference 

 
 

� In integer setting mode, you can assign PU, PK, PS to f1, f2, f3, f4 of T/P. When being 
Teaching, it is turned ON by pressing each key once. And if you press it once again in the ON 
mode, it is turned OFF. 
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2.3. Palletize Pattern Register Setting 
 

2.3.1. How to control 
 

(1) To input Palletize Operation Information, select 『[PF2]: System』 → 『4: Application 

Parameter』 → 『3: Palletizing』 → 『1: Palletize Pattern Register』.  
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(2) If you set up one of 16 Pattern Registers, you can see below screens. 

 

  
 

  
 
 

 



    

    

    

        

PalletizePalletizePalletizePalletize    

    

    

    

 

2-6 

 

2.3.2. Palletize Pattern Register 
 
To input basic elements to perform Palletizing, it is necessary to use Palletize Function. You can save 

Palletize『Pattern Register』of maximum 16units.  

The part marked as the shadow of  <  ,  >and the value set up as [    ] means initial value.  
 

(1) Palletize function usage =<Not Use, Use>  
You can decide to use register to use or not at the moment. If you want to use Palletize 
Function, you must set up it as Used. 

 
(2) Work =<Palletize, Depalletize >  

You can decide to apply Palletizing or Depalletizing.  
 

(3) No.of Workpiece/level =[    1] 
This means the total workpiece units of a layer and maximum 25 units can be loaded on a 
layer. And set up wanted units of which setting range is 1 to 25. See Figure 2.1. 

 

 
 

Figure 2.1 No.of Workpiece/level 
 

◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆  

 
� Between current workpiece units, some of them are not applied and if there is a request, 

it can be reflected. 
 

(4) Pattern number=[    1] 
Pattern No. distinguish loading type and it has patterns of other 6 units. Set up Pattern No. of 
wanted type. Setting range is 1 to 6. 

 

◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆  

 
� Between current patterns, some of them are not applied and if there is a request, it can 

be reflected. 
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(5) Workpiece formation=<Outline, Center> line  

Pattern Configuration Type means when configuring pattern, this is setting item where to 
reflect offset amount occurred by workpiece size rate(the rate of width and length of the 
workpiece). Here offset amount means the interval between workpieces. In Palletize Function, 
create the amount and decide reflected part according to setting value. 

 
For example, to configure (a)pattern of Figure 2.4, the pattern which is the same 
as (a)pattern of Figure 2.4 when the workpiece size rate is Wide: Length = 3:2. 
And if the rate of workpiece is not the same, pattern types  (b), (c), (d), (e) of 
Figure 2.4 can be configured and the pattern of other types can be configured by 
user’s setting. 

 

 
Figure 2.2 Workpiece Size Rate to configure pattern 

 
� In case of Outline Arrangement(arranged by out of blue line), the patterns are configured 

as (b), (d) type of Figure 2.4,  
� In case of Center Arrangement(arranged by the center of red line), the patterns are 

configured as (c), (e) type of Figure 2.4. 
 

(6) Total stacking level=[    1]  
This sets up total layer units to load. The maximum value to set up is 100. 
Setting range is 1 to 100. 

 
(7) Even level rotation=<0,90,180>degree 

To prevent collapse of workpieces, it rotates the total pattern properly on even number layers 
and then it loads them. Even number layers can be rotated as 0,90,180 degree against basic 
pattern. Generally, even number layers are loaded by 180-degree rotation against even 
number layers. 

 

     
 

Figure 2.3 Even number layers’ rotation angle 
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Reference 

 
� For example, when you set up (a) pattern of Figure 2.3, even number patterns can be rotated 

as 0°, 90°, 180° on the basis of (a) of Figure 2.3. (b) of Figure 2.3 shows (a) pattern of Figure 
2.3 and (c) of Figure 2.3 shows the process of loading workpieces. 

          
(8) Approach direction =<0,1,2,3>  

When stacking workpieces, this decides Approach direction to decide loading order. 
 

The reason why decide operation order by setting up Approach direction, 
� When stacking workpieces, this is to avoid the interruption between workpieces.  
� Also, this is to avoid the interruption by handling tool.  

 
For Approach direction Selection, this is a rule to select reverse direction of workpieces to be 
performed initially. 

 

 
Figure 2.4 Approach direction Selections 

 
Stacking order is decided by one of 4 types according to Approach direction. 0,1,2,3 of Figure 
2.4 are Approach direction which means approach step direction before unloading each 
workpiece on a pallet. 
 
In case the initial workpiece is “1”, select Approach direction as arrow “0”. 
Workpiece number order stacking workpieces is 1 → 2 → 3 → 4 → 5. 
 
In case the initial workpiece is “3”, select Approach direction as arrow “1”. 
Workpiece number order stacking workpieces is 3 → 2 → 1 → 5 → 4. 
 
In case the initial workpiece is “5”, select Approach direction as arrow “2”. 
Workpiece number order stacking workpieces is 5 → 4 → 3 → 2 → 1. 
 
In case the initial workpiece is “4”, select Approach direction as arrow “3”. 
Workpiece number order stacking workpieces is 4 → 5 → 1 → 2 → 3. 
 
This is operation order according to incoming direction performing Palletize. 
On even number layers, Palletize is processed by the order obeying the decision of incoming 
direction. 
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◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆  

 
� Before doing teaching for Palletize Program, define stacking direction first. You should 

consider this point and then do teaching program. 
� In workpiece teaching, if hand is chucking or forking, the interruption on other workpieces can 

be occurred. Therefore, you should do teaching as mark of Pattern Manual. 
 

 
Reference 

 
�  When the approach direction of previous step is a quarter phase on the basis on workpiece 

position unloaded on pallet, set up approach direction as “0”. (See Figure 2.5 (a) 
REFERENCE1)  

 
� When the approach direction of previous step is two-quarter phase on the basis on workpiece 

position unloaded on pallet, set up approach direction as “1”. (See Figure2.5 (b) 
REFERENCE2 ) 

 
� When the approach direction of previous step is three-quarter phase on the basis on 

workpiece position unloaded on pallet, set up approach direction as “2”. (See Figure2.5 (c) 
REFERENCE3 ) 

 
� When the approach direction of previous step is four-quarter phase on the basis on 

workpiece position unloaded on pallet, set up approach direction as “3”. (See Figure2.5 (d) 
REFERENCE4) 

 

 
Figure 2.5 REFERENCE 
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(9) Height deviation by weight or volume 

Workpiece stacking height can be changed by mass or volume of workpiece. At this point, 
this is the setting item to offset irregular height variation of workpiece per layers.  
You should know the difference of total height calculated by practical workpiece height and 
total height of stacking workpieces on the spot. 

 
� Calculated stacking height (Hi) = practical workpiece height (H) × Total stacking level 
� Field Measurement Stacking Height (Hr) = This is measured height after stacking 
workpieces.  

 

 
Figure 2.6 Deviation of Hr & Hi (Stacking Height) 

 
- Height deviation by weight or volume = ((Current Operation Layer Unit – Deviation Offset 
begun) X Mean Variation)K       

 
Figure 2.6 shows the difference (Stacking height deviation) between the height on the spot 
and the total height on calculation. 

 
 - Height deviation by weight or volume=[    1] 
: To compensate layer height deviation, input beginning layer unit to reflect mean variation. 
Setting range is 1 to 100. 
 
- Sag or swell value (MdH)   =[   0.0]  
 : This is the mean value of the difference between calculated stacking height and field 
measurement stacking height. 

 

napplicatioamountchangefornapplicatioBeginninglevelstackingTotal

HrealheighttmeasuremenFieldHideatheightloadingCalculated
MdHvalueswellorSag

−

−
=

 

)()(
)(  

 
Setting rage is -255.0 ~ 255.0.  
 
 - K(constant)   =[    1]  
  :  This compensates the deviation by offsetting K constant according to layer height change. 
  :  Setting range is 1 ~ 3.  
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Reference 

 
 

� If you do not consider layer height change, set up the layer which is impossible to stack as 
deviation application beginning layer. 

� If layer height change is changed dramatically on certain position, set up 2 or 3. And if layer 
height change is changed as linearly, set up 1 and then use it. 

 
 

◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆  

� As layer height is longer, the position to unload workpieces has bigger error than the height of 
initial workpiece. Therefore, it can be a problem to stack workpieces safely. 

 

 
Figure 2.7 Layer Height Change by workpiece mass 
H  : Workpiece height 
h  : Variation by mass or volume of workpiece 

 
� Height deviation by weight or volume is the value to compensate stacking height deviation 

changed by stacking workpieces safely. Therefore, users should make optimized 
environment to stack it safely by setting up appropriate value. 



    

    

    

        

PalletizePalletizePalletizePalletize    

    

    

    

 

2-12 

 
(10) Hand =<Fork,Vacuum>  

: For setting up this item, there are two cases. 
 

� In case of changing position picking up workpiece according to kinds of handling 
tool. 

� In case of changing position picking up workpiece according to workpiece size 
change. 

 
You should keep up with position change that the robot picks up workpieces.  

 

  
Figure 2.8 Layer Height Change by Workpiece Mass 

 
Check below methods for position change picking up workpieces. 

� Select  “Hand” as “Vacuum”.  
� Do teaching for “User coordinate”.  
� Set up teaching “User coordinate.”  

 

◆◆◆◆【ATTENTION】◆◆◆◆  

� In case “Hand” is “Vacuum”, “user coordinate” is applied to picking step (PK). 
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(11) User coordinate  = [   0] 

User coordinate system is used only in case “Hand” is set up as “Vacuum” and the step “user 
coordinate” is applied is used only for “PK” step. (PK means the activity-picking up 
workpieces (picking)) 
Setting range is 1 to 10.  

 
Register user coordinate system (See Standard step teaching method of three units for user 
coordinate system definition & Figure 2.8) 

� Step 1 : Define the zero point of user coordinate system. 
� Step 2 : Define the step defining X axis of user coordinate system. 
� Step 3 : Decide the directions of Y axis and Z axis as the step defining user 

coordinate system XY plane. 
 

Select 『[PF2]: System』 → 『2: Controller parameter』 → 『12: Coordinate setting』 

→『1: User Coordinate』of manual mode. Input coordinate number to register and the 

number of program that teaching is done for three points to create corresponding user 

coordinate data and press 『[PF5]: Execute』key and then the registration of coordinate 

system is performed. 
 

 
 

◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆  

 
� When creating coordinate system, do teaching based on the left hand. 

 

 
Reference 

 
 

� In user coordinate system, you can register up to total 10 units.  
� CAUTION when recording standard point for coordinate definition 

� Standard three points should not be existed on the same straight line. 
� The distance of standard three points should not be closed too much. 
� Steps after Step No. 4 should not have any effect on registering coordinate system. 
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(12) Workpiece Information 

Set up Standard Workpiece Size. The reason why decide the size of standard workpiece is 
the same as below,  
 
To input it to calculate the position picking the practical workpiece compared to workpieces of 
various sizes and standard workpieces and stacking position. 
 
To prevent deformation of pattern type according to the size of workpiece. 
You should input accurate value by measuring the size of standard workpiece. 

          
� Width(W>L ,Always)   =[     0.1]mm  

Set up the width of workpiece size. For our Palletize Function, you should always 
set up the width(W) which is longer than length. 

 
� Length           =[     0.1]mm  

Set up the length of workpiece size.  
 

� Height           =[     0.1]mm  
Set up the height of workpiece size.  

Setting range is 0.1 ～ 3000.0 

 

◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆  

 
� Standard workpiece size is the standard of practical workpiece size of Palletize Shift (PAL, 

M96). And if you don’t input it, position shift value to make pattern is not occurred. Therefore, 
you should input it. 
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(13) Pallet Information 

 
� Inclination of pallete per each axis (Θx,Θy,Θz)  

When stacking workpieces, consider the tilt of pallet and offset the tilt amount. Offset 
amount is reflected by being added or subtracted on shift amount. Measure the dip of 
pallet and input measured value. 

 

 
Figure 2.9 Patter Shift Change by Pallet slope Reflection about X,Y,Z axis 

 
� How to measure Pallet slope  

On field condition, the tilt of conveyor and the ground are not even. Because of that, it is 
hard to measure tilting dip of pallet and even if measured, the result is not reliable. 
Therefore, this has the function to calculate the pallet slope automatically. Through this 
function, you can find the tilt of pallet easily. 

 

 
Figure 2.10 Slope Calculation Program Teaching Step 

 
Step 1 : Register the position step to load pallet and initial workpiece. 
Step 2 : Register the step to X axis direction(Robot Coordinate System 
Standard) of pallet. 
Step 3 : Register the step as Y axis direction(Robot Coordinate 
System Standard). 
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① Select『[PF2]: System』 → 『4: Application Parameter』 → 『3: Palletizing』 

 

   
 

② Select 『2: Pallete slope calculation』 

 

   
 

③ Item Input 
 

� Pallet slope teaching program : For slope calculation, input written program number. 
� Palletize base step number   : Input “1”.  
� Pallet Rec.Posi(X Direct.)     : Input “2”.  
� Pallet Rec.Posi(Y Direct.)     : Input “3”.  

 

④ After completing item input, press [Execute] key. The screen appears.  
 

  

08:09:0508:09:0508:09:0508:09:05                        ** Pallet slo** Pallet slo** Pallet slo** Pallet slope **pe **pe **pe **                        A:0A:0A:0A:0    S:S:S:S:8888    
 

Enter number and press [SET]Enter number and press [SET]Enter number and press [SET]Enter number and press [SET]    

 >[1 >[1 >[1 >[1 ––––  999]_ 999]_ 999]_ 999]_    

  PreviousPreviousPreviousPrevious    NextNextNextNext ExecuteExecuteExecuteExecute 

####    Slopping angle of the palletSlopping angle of the palletSlopping angle of the palletSlopping angle of the pallet                                                            
                                                                                                                                                                    
 X deg = X deg = X deg = X deg =                                                                                                                                    
 Y deg = Y deg = Y deg = Y deg =                                                                                                                                    
 Z deg = Z deg = Z deg = Z deg =                                                                                                                                    
                                                                                                                                                                    
    This calculated value is not savedThis calculated value is not savedThis calculated value is not savedThis calculated value is not saved    
 in the robot controller memory. in the robot controller memory. in the robot controller memory. in the robot controller memory.    
 Please! Write this value in a note. Please! Write this value in a note. Please! Write this value in a note. Please! Write this value in a note.    
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⑤ Mark marked X deg, Y deg, Z deg.  
 

⑥ Input each axis dip marked to 『Palletize Pattern Register』and 『Pallet slope』 in order. 

 

 
 

� Angle X  =[    0.00] degree 
: Input the tilt value on the center of robot coordinate X axis. 

 
� Angle Y  =[    0.00] degree 

: Input the tilt value on the center of robot coordinate Y axis. 
  

� Angle Z =[    0.00] degree 
: Input the tilt value on the center of robot coordinate Z axis. 
: Setting range is -180.00° ~ 180.00°  

 

◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆  

 
� Only when recording the step reached on “Pallet surface”, you can find accurate dip. And if 

you record the step while handling tool is mounted, record it by moving the tool of robot with 
minimum speed.  
Next move the program recorded as above to edit mode. 

� When creating coordinate system, do teaching based on the left hand. 
 
 

 
Reference 

 
 
The measuring result by pallet slope calculation appears once. Because of that, you should mark the 

measuring value. However, it appears when you input it to 『Pallet slope calculation』 

 
� The range of value measuring pallet slope is -180°~ 180° also the value input range is -180° 

~  180°. Therefore, check the measuring value is always measured based on the left hand. 
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(14) Inserting Tier-sheet 

In case of stacking workpieces of several layers, insert tier-sheet between layers. On behalf 
of inserting tier-sheet,  

� To protect workpieces between workpieces. 
� To prevent collapse of workpieces of which heights are not even. 
� To prevent moisture in workpieces. 

      
- Tier sheet insert = every [     0] level 
: Set up the standard inserting tier-sheets. Decide the interval to insert tier-sheets. 
: Setting range is 1 ~ 100.  

 
- The last tiersheet insert =<No, Yes>  
: Decide to insert an tier-sheet on the last tier-sheets. 

 
- Thickness of tier sheet=[    0.1]mm  
: Input the tier-sheet thickness. When operating Palletize, insert an tier-sheet and then 
calculate the height of next layer automatically. Setting range is 0.1 ~ 500.0 

 

   
 

Figure 2.11 Inserting Tier-sheet / Tier-sheet Thickness 
 

Figure 2.11 (a) shows inserting Tier-sheet per each layer of stacking pattern, Figure 2.11 (b) 
shows the thickness of Tier-sheet. 

 

 
Reference 

 
� When operating Palletize, Inserting Tier-sheet cannot be done from the upside pallet first. 

When operating Depalletize, it also cannot be done from the top. 
 

▶▶▶▶  After inputting each item, inputted value is saved by pressing 『『『『[PF5]: Complete』』』』key. 
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3. Teaching 

 
Before beginning Teaching, you should check or set up below items. 
 

� In GUN mode setting, check Palletize is set up. If not, set it up. 
� Check User key Setting is done properly. 
� Check written user coordinate program is registered. 
� Check written pallet slope calculation program. 
� Check Palletize pattern register setting value is inputted accurately. 
� If you record step, check step condition is set up by user’s purpose. 

 

3.1. Motion Pattern 
 
Motion Pattern appears as below.  Please refer to it. 
 

 
 

Figure 3.1 Palletize Motion Pattern Path 
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3.1.1. Motion Path & Step Condition  
 

Table 3-1 Motion Path & Step Condition 

Beginning Step Condition Target Step Condition 

Path Path Meaning 
Inter- 
polator 

Accuracy Function 
Inter- 
polator 

Accuracy Function 

1 
This is the path to pick 

up an workpiece. 
on 0 PK on 3 PU 

2 

This is the path to 
approach the position 

to unload an 
workpiece. 

on 3 PU off 3 PS 

3 

This is the path to 
approach the 

approach position to 
unload an workpiece. 

off 3 PS on 3 PS 

4 
This is the approach 
path to unload an 
workpiece safely. 

on 3 PS on 3 PS 

5 
Unload an workpiece 

on pallet. 
on 3 PS on 0 PS 

6 

This is the path to 
avoid interruption after 

unloading an 
workpiece. 

on 0 PS on 3 PS 

7 

This is the path to 
rotate S axis to the 
position to pick up an 

workpiece. 

on 3 PS off 3 PU 

8 
This is the path to 
move the position to 
pick up an workpiece. 

off 3 PU on 0 PK 

 
 
 



    

    

    

        

PalletizePalletizePalletizePalletize    

    

    

    

 

3-4 

 

3.1.2. Step Teaching  
 
To implement motion pattern as above, the program shows.  
 

PAL 1,1,100.0,100.0,100.0  
▶ To begin Palletize Function, input Basic  
Parameter.  
▶ Cmd.No:362  

           PALPU 1,1,100.0                                         
▶ Input Picking-Up (PU) Ascent Shift Amount.  

   S1   MOVE L,S=100%,A=0,H=0,PK  
▶ This is the step picking an workpiece 
(Picking, PK)  

           Workpiece Chucking  
                                                                   

                                                ▶ This is picking up an workpiece. 
   S2    MOVE L,S=100%,A=3,H=0,PU  
                                                                         ▶ This is the step picking up an workpiece. 

▶ Picking up(PU) compared to layer height to 
load. 

   S3    MOVE P,S=100%,A=3,H=0,PS               
▶ This is the step(PS) rotating S axis to pallet 
position to unload an workpiece. 

   S4   MOVE P,S=100%,A=3,H=0,PS  
▶ This is the approach step to unload an 
workpiece safely. 

   S5   MOVE P,S=100%,A=0,H=0,PS   
▶ This is the position of half height of 
workpiece from the position to unload the 
workpiece. This is also the approach step.  

   S6   MOVE L,S=100%,A=3,H=0,PS  
▶ Unload an workpiece on pallet. 

           Workpiece Unchucking  
▶ This is unloading an workpiece.  

   S7   MOVE L,S=100%,A=3,H=0,PS  
▶ This is the ascent step avoiding the 
interruption of other workpieces after unloading 
an workpiece. 

            F001 TIERST[1,P1,1,2]                           
▶ If there is an tier-sheet, apply Tier-sheet 
Insertion Program Call Function.  

   S2    MOVE P,S=100%,A=3,H=0,PU  
▶ This is the waiting step to pick up an 
workpiece, maintain the layer height and rotate 
S axis. 

           PALEND P1,M1  
▶ Terminate Palletize Function.  
▶ Cmd.No:371  

END                                     ▶ Close program.  
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Reference 

 
� Each command language of Cmd.No robot language has an inherent number. And digits in 

 are the command number. 
 
PAL : Cmd.No 362,   PALPU : Cmd.No 363,  PALRST : Cmd.No 364,  PALEND : Cmd.No 371  
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3.1.3. Tier-sheet Program Writing  
 
F001 TIERST[1,P1,1,2]                          
 
When inserting an tier-sheet, add this part to above teaching program. If there is an tier-sheet insertion, 
call the tier-sheet insertion program. 
 
   S1   MOVE P,S=100%,A=0,H=0   

▶ Move to the tier-sheet approach the position.  
   S2   MOVE L,S=100%,A=0,H=0   
           T .5 (Pick up the tier-sheet)  

▶ Pick up the tier-sheet 
           M52 1,0,R1,3  
   S3   MOVE L,S=100%,A=0,H=0   

▶ Lift up picking up the tier-sheet  
   S4   MOVE P,S=100%,A=0,H=0   

▶ Move to the position of the layer to unload the 
tier-sheet 

   S5   MOVE L,S=100%,A=0,H=0   
           T .5 (Unload the tier-sheet)  

▶ Unload the tier-sheet. 
   S6   MOVE L,S=100%,A=0,H=0   

▶ Avoid the position unloading the interleaving  
paper 

           M52 0,0,R1,0  
           END  

▶ Close tier-sheet insertion program and return to 
main program. 

 

 
 

Figure 3.2 Palletize Motion Pattern Path when inserting the tier-sheet 
 

 
Reference 

 
 

� Above Teaching Program shows the example of Operation Program Configuration when 

doing 『Palletize Operation』containing 『Tier-sheet』  

� For the shift amount of tier-sheet insertion program, see the value inputted on Palletize 
Pattern Register. 

� TIERST : Cmd.No 365  
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3.1.4. Example of micro offset program writing (Palletize Function + Shift 
Function)  

 
Users can control optionally the position data value created while using Palletize Function and then 
they can use it performing the existing shift function simultaneously to reflect the value of dX, dY, dZ. 
 

 
Figure 3.3 Pattern Figure & In case the heights per layers are not even 

 
For example, when you loaded 5 layers as shown in Fig. 3.3 and would like to apply different amounts 
to shift for each layer, you must prepare a program. 
 
          M93[P1,1,5]  

▶ Function jump by Palletize Count 
          M68[R1,0.0,0.0,-10.0,0.00,0.00,0.00]  
          M68[R1,0.0,0.0,-11.0,0.00,0.00,0.00]  
          M68[R1,0.0,0.0,-12.0,0.00,0.00,0.00]  
          M68[R1,0.0,0.0,-13.0,0.00,0.00,0.00]  
          M68[R1,0.0,0.0,-14.0,0.00,0.00,0.00]  

▶ Shift amount substitution (per layers) M69 is 
usable. 

          M88  
▶ Terminate Function Jump  

          PAL[P1,1,100.0,100.0,100.0]  
          PALPU[P1,2,100.0]  
   S1  MOVE P,S=100%,A=0,H=0      PK  
          Workpiece Picking  
   S2  MOVE P,S=100%,A=0,H=0      PU  
          M52 [1,0,R1,0]  

▶ Begin Online Shift Function 
   S3  MOVE P,S=100%,A=0,H=0 PS             
   S4  MOVE P,S=100%,A=0,H=0 PS  
   S5  MOVE P,S=100%,A=0,H=0 PS  
   S6  MOVE P,S=100%,A=0,H=0 PS  
          F001: Workpiece Place down  
   S7  MOVE P,S=100%,A=0,H=0 PS  
          M52 [0,0,R1,0]  

▶ Terminate Online Shift Function  
          TIERST[R1,P1,1,2]  

▶ Call Tier-sheet Program and Online Shift 
register which is the same as M68. 

  
   S8 MOVE P,S=100%,A=0,H=0      PU  
         PALEND[P1,M1]                            ▶ Terminate Palletize 
         END  
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◆◆◆◆【【【【ATTENTION】】】】◆◆◆◆  

 
� In program, M93 command(Function jump(Palletize count)) always precedes PAL command 

(M96, Palletizing shift). 
� For the register of M68 (Substitution of shift value) or M69(Addition of shift value), you should 

use the same number as the register of TIERST(M94, Tiersheet insert program call) 
� You should terminate M52(On-line shift) prior to TIERST (M94, Tiersheet insert program call) 

 
 

 
Reference 

 
 

� M93 is the function jump command. Various Applications are available. 
� For application examples, various applications are available as below, 

1) In case of adjusting each workpieces. 
2) In case of inserting pallets 
3) In case of stacking workpieces as pyramid type. 
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3.1.5. PK(Picking), PS(Palletize Shift), PU(Picking-Up) Function 
 

 
 

Figure 3.4 Function of Picking (PK) Step & Palletize Shift (PS) Step 
 

 

 
 

Figure 3.5 Function of Picking-Up (PU) Step 
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Reference 

 
 

� PK, PU, PS assign the function to perform Palletizing and proper step condition should be 
used by user’s decision. There are two ways to set up PK, PU, PS. 

① Setting Method using user key (f1, f2, f3, f4) (See『Hi4a Controller Operation Manual』) 

② After finishing Step Teaching, you can set it up as command adjustment. 
 

◆◆◆◆【ATTENTION】◆◆◆◆  

 
� While teaching a robot, not only the first teaching step, but it is also fully considered that step 

position to be shifted can be existed in motion range of robot. If not, error messages appears 

as below,『Too small(large) angle between arms』,『Shift limit over』. In this case, you can 

solve it through adjusting teaching step. 
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3.1.6. Screen Configuration when doing step teaching & playback 
 

(1) These screens are the part of teaching program.  
 

 
 

(2) This is the screen when doing playback of Palletize Function Program. 
 

  
 

◆◆◆◆【CAUTION of Error Occurrence】◆◆◆◆  

� When editing step condition and program in manual mode, it should memorize the rule of 
each step. Because of that, wrong condition on step can be set up and the operation can be 
processed as robot is not satisfied.

08:09:0508:09:0508:09:0508:09:05                    *** A U T O ****** A U T O ****** A U T O ****** A U T O ***                    A:0A:0A:0A:0    S:S:S:S:8888    

Select PF menuSelect PF menuSelect PF menuSelect PF menu    
>_>_>_>_    

ServiceServiceServiceService    SystemSystemSystemSystem    Rel. WAITRel. WAITRel. WAITRel. WAIT     Cond SetCond SetCond SetCond Set 

T0T0T0T0 PK PS PU PK PS PU PK PS PU PK PS PU                                                                                                                            
PN:003[*]__S/F=1/5PN:003[*]__S/F=1/5PN:003[*]__S/F=1/5PN:003[*]__S/F=1/5             SP:100.0 SP:100.0 SP:100.0 SP:100.0                                                
                                                                                                                                                                    
         .PAL 1,1,100.0,100.0,100.0 .PAL 1,1,100.0,100.0,100.0 .PAL 1,1,100.0,100.0,100.0 .PAL 1,1,100.0,100.0,100.0                                                
         .PALPU 1,1,1 .PALPU 1,1,1 .PALPU 1,1,1 .PALPU 1,1,1                                                                                                            
S1S1S1S1     MOVE P,S=100%,A=0,H=0 MOVE P,S=100%,A=0,H=0 MOVE P,S=100%,A=0,H=0 MOVE P,S=100%,A=0,H=0    
S2S2S2S2     MOVE P,S=100%,A=0,H=0,PK MOVE P,S=100%,A=0,H=0,PK MOVE P,S=100%,A=0,H=0,PK MOVE P,S=100%,A=0,H=0,PK    
S3S3S3S3     MOVE P,S=100%,A=0,H=0,PU MOVE P,S=100%,A=0,H=0,PU MOVE P,S=100%,A=0,H=0,PU MOVE P,S=100%,A=0,H=0,PU        
S4S4S4S4     MOVE P,S=100%,A=0,H=0 MOVE P,S=100%,A=0,H=0 MOVE P,S=100%,A=0,H=0 MOVE P,S=100%,A=0,H=0        
S5S5S5S5     MOVE P,S=100%,A=0,H=0,PS MOVE P,S=100%,A=0,H=0,PS MOVE P,S=100%,A=0,H=0,PS MOVE P,S=100%,A=0,H=0,PS            
S6S6S6S6     MOVE P,S=100%,A=0,H=0, MOVE P,S=100%,A=0,H=0, MOVE P,S=100%,A=0,H=0, MOVE P,S=100%,A=0,H=0,PSPSPSPS 

View Step Process 

View Accuracy Setting. 

Step condition is set up 
satisfying the condition 
Also, you can turn 
ON/OFF each condition 
by moving screen cursor. 

View Tool No., PK, 
PU, PS setting. 

“.”(point) is marked 
on playback 
command or stamp. 
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3.2. Command Language & M Code 
 

3.2.1. Call tier sheet program (TIERST, M94) Input 
 

(1) Input M94 or TIERST command.  
 

(2) Input Online Shift Register.          [Input Register No. (1 - 8)]  
(3) Input Palletize Pallet No.            [Input Palletize Pallet No.(1 - 16)]  
(4) Input Palletize Pattern Register No.  [Input Palletize Pattern Register(1 - 16)]  
(5) For interleaving insertion, input Program No. to call. 

[Input Interleaving Insertion Program(0 - 999)]  
 

Before inputting 

 
 

After inputting 

 
 

� Palletize Pallet No. is marked as P#.  
          

    
TIERST TIERST TIERST TIERST ____,_,_,_,_,_,_,_ ,_,_,_,_,_,_,_ ,_,_,_,_,_,_,_ ,_,_,_,_,_,_,_     
    

    
TIERST R1,P1,D1,1 TIERST R1,P1,D1,1 TIERST R1,P1,D1,1 TIERST R1,P1,D1,1     
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3.2.2. Palletize Picking-Up Shift (PALPU, M95) Input 
 

(1) Input M95 or PALPU command.  
 

(2) Input Palletize Pallet No.       [Input Palletize No.(1 - 16)]  
 

(3) Input Beginning Layer Unit.     [Input Beginning Layer Unit. (1 - 100)]  
 
(4) Input Shift Amount.            [Input Picking Ascent Shift Amount(-2000-2000)]  

 
For the record of workpiece picking-up shift amount calculation function, input M code after setting 
up step and set up each parameter value according to guide message. And then the screen 
appears as below, 

 
Before inputting 

 
 

After inputting 

 
 

� Palletize Pallet No. is marked as P#.  

    
PALPU PALPU PALPU PALPU ____,_,_,_,_,_,_,_ ,_,_,_,_,_,_,_ ,_,_,_,_,_,_,_ ,_,_,_,_,_,_,_     

    
PALPU P1,1,1.0 PALPU P1,1,1.0 PALPU P1,1,1.0 PALPU P1,1,1.0     
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3.2.3. Palletize Shift Input (PAL, M96) 
 

(1) Input Command Language (PAL).  
 

(2) Input Palletize Pallet No.          [Input Palletize Pallet No. (1 - 16)]  
 

(3) Input Palletize Pattern Register.   [Input Palletize Pattern Register(1 - 16)]  
 

(4) Input workpiece’s size.           [Input workpiece’s size W, L, H.(0.1-3000)]  
 

For the record of Palletize Shift Function, set up the step in manual mode, input PAL, and set up 
each parameter value according to guide message. And then the screen appears as below, 

 
Before inputting 

 
 

After inputting 

 
 

� Pallet No. is marked as P#, and Register No. is marked as D#. 
 

    
PAL PAL PAL PAL ____,,,,____,,,,____....____,,,,____....____,,,,____....____        

    
PAL P1,D1,0.1.0.1,0.1 PAL P1,D1,0.1.0.1,0.1 PAL P1,D1,0.1.0.1,0.1 PAL P1,D1,0.1.0.1,0.1     
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3.2.4. Palletize end(Specify parameters)(PALEND, M97) 
 

(1) Input Pallet No.                        [Input Palletize Pallet No (1 - 16)]  
 

(2) Input Closing Output Signal. (O Signal)   [Input Closing Signal (0 - 318)]  
 

For the record of Palletize Closing Function, set up the step in manual mode, input PALEND, and 
then set up each parameter value according to guide message. And then the screen appears as 
below, 

 
Before inputting 

 
 

After inputting 

 
 

� Pallet No. is marked as P#.  
 

    
PALPALPALPALENDENDENDEND    ____,,,,____        

    
PALPALPALPALENDENDENDEND 1,0  1,0  1,0  1,0     
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3.2.5. Palletize Reset Input (PALRST, M98) 
 

(1) Input Pallet No.                       [Input Palletize Pallet No.(1 - 16)] 
  

(2) Input Condition Signal.(I Signal)        [Input Condition Signal (0 - 240)]  
 

(3) Input Closing Output Signal.(M Signal)  [Input Response(Ack) Signal(1 - 318)]  
 

Palletize Forced Reset is used for terminating Palletize Operation forcefully because the situation 
to halt loading is occurred in external. The process is I Signal Input → Output Response Signal → 
Pallet Exit. For the record of Palletize Forced Reset Function, set up the step in manual mode, 
input PALRST and then set up each parameter value according to guide message. And then the 
screen appears as below, 

 
Before inputting 

 
 

After inputting 

 
 

� Pallet No. is marked as P#.  
 

◆◆◆◆【CAUTION】◆◆◆◆  

 
� You should accurate Pallet No. 

 
 

    
PALPALPALPALRSTRSTRSTRST 1,0 1,0 1,0 1,0,1,1,1,1        

    
PALRSTPALRSTPALRSTPALRST    ____,,,,_,__,__,__,_        
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4. Playback 
 
 
 
 
 
 
 

4  
PlaybackPlaybackPlaybackPlayback    



    

    

    

        

PalletizePalletizePalletizePalletize    

    

    

    

 

4-2 

4. Playback 

  
After programming, process it as one step in manual mode, check robot overload and then perform 
playback. 
 

4.1. Playback of PK Step 
 
This is applied to the step picking up an workpiece. 
When picking up an workpiece, perform shift as much as position change amount according to the 
workpiece size. 
 

 
 

Figure 4.1 The role of PK in case different size workpieces come from C/V 
 
 
 
 
 

4.2. Playback of PS Step 
 
After performing approach step, loading step and loading, this is applied to avoidance step.  
In the step that PS is set up, perform shift for the step having each different shift amount according to 
pattern type. 
 

 
Figure 4.2 In the position that the first workpiece is unloaded, this is the rule of PS finding shift amount 

in the center of next workpiece. 
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4.3. Playback of PU Step 
 
This is applied to the step picking and lifting an workpiece. After picking up an workpiece, compare the 
height of avoidance step to the height of layer and then make it possible to control shift amount of 
avoidance step. If you use step condition PU, you can minimize unnecessary overload of robot. 
          

 
 

Figure 4.3 The rule of PU shifting the step picking and lifting an workpiece according  
to the layer height. 

 

 
Reference 

 
 

� If there is Palletize Shift(PAL) command language only, step option of PU, PS, PK is applied. 
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5. Service Menu 

 

5.1. Palletize Monitoring 
 
This shows the information about Palletize on processing. 
 
Items appear as below, 
 

(1) Work State       : View the state Palletize is on processing.  
 

(2) Pattern Register  : View Palletize Pattern Register No. 
 

(3) Counter         : View the current counter amount of Palletize.  
 

(4) Total No.         : View the total number of Palletize workpiece.  
 

(5) Work Size -X     : View current Run Box Size( W ).  
 

(6) Work Size -Y     : View current Run Box Size( L ).  
 

(7) Work Size -Z     : View current Run Box Size( H ).  
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5.1.1. How to operate 
 

(1) Select 『[PF1]: Service』 → 『1: Monitoring』.  

 

 
 

(2) Select 『[PF1]: Service』 → 『1: Monitoring』 → 『5: Palletize Data』. 
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5.2. Palletize Register 
 

5.2.1. Mark Item 
 
Items are the same as below, 
 

(1) Palletize Register 
You can set up shift amount optionally for Palletize. This can be used to check the shift 
amount before performing an operation and check the coordinate value rather than using it 
on practical Palletize. 

                                                  
(2) Palletize preset 

You can set up Palletize counter value optionally. Begin the operation from the counter of the 
value that setting is done. 

 
(3) Palletize Reset 

You can reset forcefully Palletize Register and counter value on processing. Terminate 
Palletize Operation of pallet on processing. In manual mode, you can reset Palletize using R 
code(R55). 
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5.2.2. How to operate 
 

(1) Select 『[PF1]: Service』 → 『2: Register setting』 → 『4: Palletizing Register』.  

 

   
 

(2) Select『1: Palletizing Register』.  

 

   
          

� Palletize shift data    : View or input the data value to shift. 
� Picking up shift data  : View shift amount performing Picking-Up. 
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(3) Select 『2: Palletizing preset』. 

 

   
 

� Palletize pallet No.  : Input the number of pallet to designate in advance. 
 

� Palletize pattern register No.: Input Pattern Register No. on use. 
 

� Start count   : Input the number of beginning operations.  
 

(4) Select 『3: Palletizing reset 』.  

 

   

◆◆◆◆【【【【CAUTION of Error Occurrence】】】】◆◆◆◆  

 
� In case of changing register value or inputting it newly, you should be careful of that 

because this is always related to the shift motion of robot. In addition, register value 
change is impossible on robot playback. However, free-set is possible to use except the 
pallet on processing. 

 

 
Reference 

 
 

� When inputting R55 in manual mode, Palletize Count Reset is possible. 
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6. Creation & Management Palletize 
Pattern File 

 
To perform Palletize Function, you should manage Palletize Pattern Register which is written 
necessarily. And then when initializing the controller, you can backup or load for Palletize Pattern 
Register which is inputted in advance. The authorized name of this file is Palletize Pattern File and file 
name is ROBOT.PAL file. 
 

6.1. Palletize Pattern File (ROBOT.PAL) Creation 
 

(1) When setting up GUN2 as Palletize in 『[PF2]: System』 → 『5: Initialize』 → 『4: 

Setting usage of the robot』.  

 

(2) You can check the file creation by selecting 『[PF1]: Service』 → 『5: File Manager』 → 

『1: Show file names in memory』.  

 
(3) After changing GUN mode, the file written in advance is existed until deleting. 

 
 
 
 
 

6.2. Palletize Pattern File (ROBOT.PAL) Recreation 
 

(1) Ask 『ROBOT.PAL is exist, Refresh? [Yes/No]』in case the existing written file is existed or 

you reset GUN mode as Palletize. 
 

If you want to rewrite a file, input YES key, 
If you want to use the exiting file, input No key. 
 
When inputting Yes key, new Palletize Pattern File(ROBOT.PAL) is recreated. 

  

◆◆◆◆【ATTENTION of Error Occurrence】◆◆◆◆  

 
� When recreating a file, the existing written Palletize Pattern Register File(ROBOT.PAL) is 

deleted automatically. In this case, you cannot use Palletize Pattern Register which is used in 
the existing teaching program. 
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7. Troubleshooting and Errors 

 
Following errors may occur when palletizing functions are used.  
 

Code E1321 The pallet entry number is wrong. 

Cause 
When working on palletizing in the same pallete, all the palletizing relevant instructions 
should be input with the same pallete number between the two instructions including PAL 
and PALEND.   This error occurs when these pallete numbers are not set to be different. 

Action 
1) Check the pallete number for palletizing instructions of  TIERST, PALPU, PAL, 

PALEND, PALRST in the sma palletizing work.  
2) Input the same pallete numbers. 

 

Code E1322 Check the pattern register! 

Cause 
For palletizing work, information should be set in a palletizing pattern register. This error 
occurs when an unused pattern register is set out of 16 pattern registers in total. 

Action 
1) Check the set pattern register number  
2) Check the items in use/out of use among palletizing pattern registers. 

 

Code E1324 Palletizing environment is wrong. 

Cause 
This error occurs when this palletizing function is used while GUN2 is not set as palletizing 
in the system/initialization/uses setting. 

Action Set the GUN2 as palletizing in the system/initialization.uses setting. 

 

Code E1325 Palletize pick'g up function fault 

Cause 
This error occurs when PALPU(picking up shift) is not between PAL and PALEND in 
program. For the use of picking up shift of PALPU, shift generated from PAL is required, so 
PALPU must be located between PAL and PALEND in program. 

Action 1) Position the PALPU between PAL and PALEND in program. 

 

Code E1148 Palletizing already executed 

Cause Palletize starting instruction is given while palletizing function is already operating. 

Action Check the details of program. 

 

Code E1150 Can't use during palletizing 

Cause Preset instruction is executed in the process of palletizing function. 

Action End palletizing before the execution. 

 

Code E1166 Improper coordinate frame :Pallet 

Cause The standard coordinate system setting of palletizing function is incorrect. 

Action Check the palletizing function parameters in the program. 
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Code E1321 The pallet entry number is wrong 

Cause 
When working on palletizing in the same pallete, all the palletizing relevant instructions 
should be input with the same pallete number between the two instructions including PAL 
and PALEND.   This error occurs when these pallete numbers are not set to be different. 

Action 
1) Check the pallete number for palletizing instructions of  TIERST, PALPU, PAL, 

PALEND, PALRST in the sma palletizing work.  
2) Input the same pallete numbers. 

 
� Can't use! Choose other Pattern No. [ANY]  

When an inapplicable pattern has been selected, check out which pattern can be available. 
 

� Re-enter a pattern & subpattern No. [ANY]  
In case that an inapplicable pattern has been configured to use, the user should input a sub-pattern 
after inputting a pattern number by choosing a sub-pattern number and then a pattern number.  
 

� Can't use! Choose other SubPatt No. [ANY] 
When an inapplicable sub-pattern has been selected, check out which sub-pattern can be available. 
 

� Can't use! Check your parameters! [ANY] 
This message shows up when the user attempts to do one of the following jobs without configuring 
GUN2 as “palletizing” at the GUN setting in Integer Setting Mode, Initialization. 

① To configure the palletize pattern register.  
② To configure the palletize register for service.  
③ To configure the function of monitoring for service.  

 
� In palletize mode, Use only! [ESC]  

It is impossible to input PALPU, PAL, PALEND, PALRST without configuring GUN2 as “palletizing” at 
the GUN setting in Integer Setting Mode, Initialization.  
 

� Excess of selected counter to total[Any]  
When the initial number is configured as “0” at the palletize preset setting, the user should exit this 
stage by inputting the [ESC] key.  
 

� Ref.)Only available for a vacuum tool! 
Attempting to set up the user coordinate with the handling tool configured as “poking,” the user should 
first configure the handling tool as “vacuum.”  
 

� User coordi. of selected No. isn't exist 
This message shows up when the user tries to select an unregistered user coordinate with the 
handling tool configured as “vacuum.”  
 

� Stationary gun need to set coordination.  
This message shows up when the user pushes the setting key[PF5] without selecting a user 
coordinate after configuring the handling tool as “vacuum.” The user should select a registered user 
coordinate or teach the user coordinate, if not teached.  
 

� Tier sheet insertion is wrong. [Any] 
This message shows up when the criterion number of in-between papers exceeds a total number of 
stacks. The user should reconfigure the criterion number of in-between papers as lower than a total 
number of stacks.  



    

    

    

        

PalletizePalletizePalletizePalletize    

    

    

    

 

7-4 

 
Following errors may occur when the “user coordinate is used”.  
 

Code E1010 More teach points required 

Cause 
The number of steps in recording program for setting the User coordinate system or 
automatic setting for conveyor degree. 

Action 
- Automatic setting for conveyor degree 
: 2 of steps(straight line), 3 of steps(round shape) required 
- Setting for User coordinate system : 3 of steps required 

 

Code E1011 Points too close to one another 

Cause 
Step positions of recorded program for automatic setting for conveyor degree is too close 
each other so that conveyor degree cannot be obtained. 

Action For straight line conveyor, record 2 points at intervals of approximately 1m. 

 

Code E1012 Recorded points are linear 

Cause 
In a program for User coordinate system setting, coordinate system data cannot be 
obtained because 3 of steps exist in a straight line. 

Action Refer to MANUAL, and position the 3 points in the same plane but in a straight line. 

 
 

  Following messages may occur when 『Pallete slope calculation』.  

 
� Teaching points too close! [ESC] 

This message shows up when teaching steps are too close to calculate pallet’s reclining angle. 
In this case, the teaching program should be modified.  

 
� Teaching program does not exist! [ESC] 

This message shows up when the program number for the measurement of reclining angle is 
improperly selected or when the program’s steps are short of what’s required. In this case, 
check out whether the selected file does exist or the teaching is properly made.  

 
� Step in the program doesn't exist! [ESC]  

This message shows up when the program’s steps selected for the measurement of reclining 
angle cannot be found. Check out the selected teaching program for possible errors.  

 
� Teaching points are the same line [ESC]]  

This message shows up when three dots registered for the measurement of reclining angle 
are almost placed on the same straight line, so that the measurement cannot be achieved. 
Check out the teaching program for possible errors.  
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8. Palletize Loading Pattern 
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8. Palletize Loading Pattern 
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