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Introduction 
 

This manual describes the operation procedures, dos and donôts, etc., of the sub femtoliter 

Inkjet Processing Unit, SIJ-S150. Please read the manual completely in order to fully 

utilize the capabilities of the SIJ-S150. 

 

For your safety 
 

In this manual, certain instructions have been marked with the notations shown below. 

Please carefully follow these instructions to prevent any injuries or damage to the 

equipment.  

 

Non-compliance with the instructions marked with this sign may 

result in injuries to personnel or damage to the equipment. 
 
Please follow the instructions that are marked with this sign. 

Otherwise wrong handling of the equipment and physical 

damage to the equipment (such as operational failure of the 

equipment) will result. 
 
This indicates precautions or restrictions you should adhere to 

while operating the equipment. 
 
This indicates a note for common operational mistakes, etc. 

 

This indicates notes for better understanding of the text or notes 

that convey useful need-to-know information. 

 

ẼGeneral Cautions 

ỢPlease operate the equipment according to operating instructions given in the manual. 

ỢIn the case that you wish to use this system in an environment or operational 

condition that is not mentioned in this manual, we request you contact SIJ to 

see if it does not impact the systemôs warranty or operational performance. In 

other cases, SIJ cannot guarantee performance. 

 

[Contact] 

SIJTechnology, Inc. 

E-mail: info@sijtechnology.com 

mailto:info@sijtechnology.com
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1.  Parts of Main Body Unit 
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1-1 Main Body Unit 

Shown below are names and functions of the parts of the main body unit. 

 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 

  

 

  

 

 

ᵑ Main Power Switch 

Transformer 

ᵒ PC Power Switch 

  

ᵓ Power Switch 

  

ᵔ HV OUT Switch 

Control box PC 

ᵖ Light Control  

 

ᵗ Emergency Stop Button 

  

 

ᵕ Chassis Light Switch 
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ᵛ Camera Zoom Magnification 

ᵜ Camera Focus 

ᵝ Camera (Left/Right) 

ᵞ Camera (Back/Forward) 

Nozzle unit 

Observation Camera unit 

ᵙ Work Stage 

ᵚ Alignment Camera 

ᵘNozzle attachment 

ᵟ Camera (Up/Down) 
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No. Name Function 

ᵑ Main power switch Main power switch of the equipment 

ᵒ PC Power switch  Power switch of PC 

ᵓ Power Switch Power switch of the system 

ᵔ HV OUT Switch  Switch allowing high voltage application for 

printing and spitting 

 

 

Do not touch the nozzle unit while this switch is 

turned on (red), or you may receive an electric 

shock. 

ᵕ Chassis Light Switch Power switch for the Chassis light 

ᵖ Light Control Controls illumination light for Observation Camera 

and Alignment Camera 

ᵗ Emergency Stop Button In the case of emergency, press this button. 

 .High Voltage supply is stoppedה

 .Stage motions are stoppedה

ᵘ Nozzle attachment Install the nozzle 

ᵙ Workstage Substrate is placed here 

ᵚ Alignment camera Used for the alignment of printing 

ᵛ Camera Zoom 

Magnification 

Adjusts the scale factor of the observation camera 

ᵜ Camera Focus Adjusts the focus of the observation camera 

ᵝ Camera (Left/Right) Changes the position of the observation camera to 

the left/right 

ᵞ Camera (Back/Forward) Changes the position of the observation camera to 

the back/forward 

ᵟ Camera (Up/Down) Changes the position of the observation camera to 

the up/down 



Confidential  SIJ-S150-ver.2.9 

 

5 

 

2.  Operation Procedures 
  



Confidential  SIJ-S150-ver.2.9 

 
2-1 Startup the System 

6 

 

2-1 Startup the System 

2-1-1 Startup Procedure 

1. Turn on Main Power Switch. 

2. Turn on PC Power. 

3. Turn on Control Box Power. 

Electricity is supplied to the control box and the work stage moves in small 

increments for a few seconds. Be sure to complete this operation before 

proceeding to the next step. 

 

2-1-2 Program Startup 

1. Double-click the ñApplicationò shortcut icon on the desktop to start the program.  

 

 

 

 

2. The system initialization will start automatically.  
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2-1-3 Initialization 

1. System initialization will start automatically. After the initialization finishes 

successfully, ñPlease attach a nozzleò appears. 
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In case of ñWorkstage Initialize...NGò 

 

Cause1 The program was started before the stage operation was completed in step 

4 of 2-1-1 Startup Procedure. 

Countermeasure1  Please close the program and restart it. 

 

 

Cause2   

Limit error of Workstage (the stage is able to freely move and if it is not level etc. 

may it move or be pulled to a position where the limit switches engage) 

If initialization is performed while Workstage is in contact with one side, the error 

will occur. 

 

[Examples of Workstage positions that cause errors] 

 

 

 

 

 

 

 

 

Countermeasure2   

Quit the software once, move Workstage to the center by hand, and then restart it. 

  

NG on both X and Y axes Y-axis NG X-axis NG 
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2-2 Preparing Nozzle 

2-2-1 Filtering Ink 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Put on protective goggles and fill the syringe with ink. (There is also a method 

of filling from above with Pasteur.) 

2. Attach the filter. 

3. In a clean bottle, spit out ink from the syringe. 

 

 

 

 

ü Wear protective goggles as ink may scatter. 

ü If the particle size is too large to filter, use a large filter such as 5ɛm Ÿ 1ɛm Ÿ 

0.2ɛm. (If you overdo it, the filter will be damaged.) 

ü There are other types of filters. Use the appropriate filter depending on the ink. 

ü For the silver ink specified by us, we recommend a filter made of PTFE 

material. 

 

 

1 2 3 
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2-2-2 Loading Ink into Pipette 

1. Set a micro-loader to the pipette. 

2. Force air out of the pipette by pressing the button. 

3. Insert the pipette tip into the ink bottle. 

4. The ink will be drawn into the pipette by releasing the button. 

 

  

ü The minimum volume of the ink required for 

inkjet is about 10mL (up to this level). 

ü For the Silver inks specified by SIJ, the ink 

in the middle level of the bottle (avoiding 

settled residue) will be more suitable for a 

smooth print without a nozzle clogging. 

1 2 3 4 
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2-2-3 Loading Ink into Nozzle 

1. Ink is filled with a pipette into the glass tube through the opening above the metal 

collar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please handle the nozzle carefully. The tip is very sharp and 

fragile. 

 

ü Choose an appropriate pipette according to the viscosity of 

the ink so that the filling process become easier. 

ü If ink containing air bubbles enters the tip of the nozzle, 

printing may become unstable. Refer to the next page and 

fill the ink. 

ü Be careful not to break the tip of the glass tube by inserting 

the filling kit too deeply. 

ü If ink adheres to the top of the metal collar, wipe it off before 

it dries up. 

Metal collar 

Glass tube 

Electrode 

Pipett

Nozzle 
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       How to fill into the nozzle with inks which is easy to enter the bubble. 

 

Normal case 

 

(1) Move Pipette tip to the middle 

of nozzle. 

 

(2) Put out the air and ink. 

 

 

(3) Move Pipette tip to the top of 

nozzle and put out the ink. 

 

(4) Pull out Pipette tip from 

nozzle slowly. 

 

 

The case of inks in which bubbles appear when filling as above: 

 

(1) Move Pipette tip to the middle 

of nozzle. 

 

(2) Put out the air and all ink. 

 

 

(3) Pull out Pipette tip from 

nozzle slowly. 

 

(4) Use a back pressure with 

Syringe. 

 

 

 

 

 

 

 

 

Syringe 
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2-2-4 Installing the nozzle 

 

1. Click ñNozzle exchangeò in Mode selection. 

 

 

 

 

 

 

2. Attach the metal collar of the nozzle to the magnetic chuck of the nozzle 

attachment. The nozzle will be automatically guided into the right position when 

it approaches the chuck. 

 

 

 

 

 

 

 

 

 

 

 

ü If installed vigorously, the nozzle may be damaged. 

 

ü Dirt or dust on the top of the metal collar may tilt the nozzle. 

Be sure to wipe it off before installation. 

 

ü If the nozzle is set in a too low position, it may come into 

contact with the substrate and break when it moves above the 

substrate. Before moving the nozzle unit to the substrate, set 

the "Print Z Position" value to a small value. 

 

 

 

 

Nozzle attachment 

Print Z Position 
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2-3 Setting Substrate 

1.   Place the substrate on Workstage.  

 

 

 

 

  

 

 

 

 

 

 

 

 

2.   Click ñOKò.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Substrate 



Confidential  SIJ-S150-ver.2.9 

 
2-4 Confirmation of position data 

15 

 

2-4 Confirmation of position data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Click Mode selection. 

2. Click ñDefaultò to return ñPosiData[mm]ò to the default valueValue at time 

of shipment.  

 

ü The value of ñPosiData [mm]ò does not necessarily have 

to be the default value, but if an incorrect value is entered, 

Nozzle or laser unit may be damaged.  

 

ü Please contact us if you want to change the default value. 

 

  

ᵑ 

ᵒ 

PosiData[mm] 
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2-5 Focal Adjustment of Alignment Camera 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Click ñMode selectionò.  

2. Turn the light control on the case (marked ñalignment cameraò) to turn the 

light intensity to the correct level. 

3. Click ñAlignmentò. The nozzle unit moves to the alignment position. 

4. Move the substrate by hand and place it directly under the alignment camera. 

 

 

 

 

 

 

 

 

 

 

 

ᵑ 

ᵒ 

ᵓ 
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5. Adjust the Z value of "Alignment" to increase or decrease the focus of the 

camera. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. ClickExit. 

 

If it is difficult to find the focal position, use the edge of the 

substrate; Move the substrate by hand so that its edge appears in 

the monitor. 

 

When using a high-magnification lens (20x, 50x) for the 

alignment camera, the DOF (depth of focus) becomes narrow, 

so adjust the height direction (Z) in increments of 10 ɛm or 1 

ɛm. 

If you do it in large increments, you may pass the point of focus 

and come into contact with it. 

ÑDOF(ɛm)  

8x lens (standard) 20x lens 

(high magnification) 

50x lens 

(high magnification) 

70 1.6 0.9 

Move the cursor to the digit you want to 

change and change the number with the up 

and down buttons or the up and down keys 

on the keyboard. 

 

 

 

ü When entering numbers directly, if you 

enter an inappropriate value, the axis of 

the alignment camera may move greatly 

and touch the substrate or Workstage. 

ü Do not hit buttons or keys repeatedly. 

Be sure to enter the next value after the 

axis of the alignment camera has 

moved to the specified position. 
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Follow the procedure below to focus the alignment camera. If 

this procedure is not performed, the nozzle may come into 

contact with the substrate after the nozzle alignment is corrected, 

and Nozzle may be damaged.  

 

Step 1) Enter a value of +100ɛm (+10 ɛm when using a 20x or higher lens) from the Z 

value of ñAlignmentò that seems to be in focus (Image A). 

 

Step 2) Enter a value of -100ɛm (-10 ɛm when using a 20x or higher lens) from the Z 

value of ñAlignmentò that seems to be in focus (Image B). 

 

Step 3) Find the Z value of "Alignment" so that the degree of focus shift between image 

A and image B is the same, and enter that value in Z of "Alignment". 

 

ExampleAlignment Z = 100.00[mm] 

 

Image A :100.10[mm]   Alignment Z = 100.00[mm]   Image B : 99.90[mm] 

 

 

 

 

 

 

 

 

When the Z value of "Alignment" is changed by Ñ 100 ɛm  (Ñ10 ɛm when using a 20x 

or higher lens), the degree of focus shift is the same. 

 

 

Print Z Position changes according to Alignment Z Position. 

When changing the substrate, be sure to set the focus using 

the alignment camera again. 
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2-6 Nozzle Auto Aligner (option) 

2-6-1 Overview 

This time-saving option is a function that moves the nozzle to the adjustment position 

and automatically adjusts the approximate position of the nozzle in the X, Y, and Z 

directions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The nozzles are aligned by overlapping the nozzle images from the two directions 

(X, Y) by the prism. 

 

 

 

 

 

 

 

 

 

 

 

 

  

Nozzle adjustment position 
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2-6-2 How to use 

1. Select the ñCalibrationò tab and click ñNozzle calibration Startò. 

2. The nozzle unit moves to the nozzle adjustment position.  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

3. The following screen will be displayed. (The nozzle may appear on the screen.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ñLight XAxisò  Turns the nozzle image (X direction) light on/off. 

ñLight YAxisò  Turns the nozzle image (Y direction) light on/off. 

 Move Z and XY stage : Move the nozzle image in the X, Y, and Z directions. 

 Auto Nozzle Calibration : Start calibration. 

 Z[mm]  Set the distance between the substrate surface and the nozzle tip. 

ᵑ 

ᵒ 

ᵓ 
ᵔ 
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4. Adjust the X coordinate so that Nozzle appears on the screen with only ñLight 

XAxisò selected. (Nozzle movement range is Ñ1mm.)    

 

ü If Nozzle does not appear, increase Z[mm] by about 0.2mm and adjust X 

again to search for Nozzle. Repeat this until you find one. (If you can't find 

it even after lowering it by about 3 mm from the initial value, check 

Nozzle condition.) 

ü Both "Light XAxis" and "Light YAxis" can be turned on, but the screen 

will be considerably brighter, making it difficult to see Nozzles. 

 

5. Adjust Y [mm] so that Nozzle is in focus. (Even if you omit this step, it will 

work correctly, but if you match it, the operation will finish faster.) 
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6. Adjust Z [mm] so that the tip of Nozzle is below the blue line. 

 

 

7. In Z [mm], enter the distance you want to separate the nozzle tip from the 

substrate.  
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If you are not using a high magnification alignment camera, 

accuracy will be reduced. If the value is as small as tens of ɛm, it 

may come into contact with the substrate. 

 

8. Click ñStartò to start position adjustment. 

9. If the position adjustment is successful, ñNozzle Calibration Completeò is 

displayed, the nozzle is in the center of the screen, and the tip is on the red line. 

 

 

ü If it fails, ñNozzle Calibration XY Axis Error.ò is displayed. 

ü To execute ñNozzle Calibrationò again, see the next page. 

 

10. Click ñOKò and close the window. (Select ñCancelò to close the screen without 

saving the information.)  
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If the nozzle does not appear on the screen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With the "Light XAxis" and "Light YAxis" turned on, adjust the X, Y, Z [mm] 

values of "Move Z and XY stage" so that the nozzle is visible. 

In units of 10 ɛm or 100 ɛm  

  

  
Turn on the light of X axis Turn on the light of Y axis 

ᵑ 

ᵒ 

Reference 
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When the nozzle tip is above the blue line 

 

Increase the Z [mm] value of ñMove Z and XY stageò and adjust so that it goes under the 

blue line. 

(In units of 10 ɛm or 100 ɛm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Reference 
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Screen light intensity adjustment 

 

Adjust the knobs on the back of the Stage BOX so that each of X and Y is around 150 

independently. When Light X Axis and Light Y Axis are turned on at the same time, the 

amount of light increases, but this is not a problem. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adjusting Light X Axis           Adjusting Light Y Axis 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adjust the knob on the back of the Stage BOX so that the light intensity value is around 

150. 

Reference 
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2-7 Moving Nozzle over Substrate 

Complete the following sections in advance: ñSections 2-5 Focal Adjustment of 

Alignment Cameraò and ñSections 2-6 Nozzle Auto Alignerò. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Click ñMode selectionò.  

2. Click ñPrintò. The nozzle unit moves to the print position. 

 

If the nozzle is not displayed on the observation monitor, or if the nozzle tip is far from 

the substrate, do the following. 

  

ᵑ 

ᵒ 
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3. Lower the "zoom magnification" of the observation camera so that you can see 

a wide range. Adjust the ñfront and back of the observation cameraò and ñleft 

and right of the observation cameraò so that the nozzle is visible on the screen. 

 

 

 

 

 

 

 

 

 

4.  While adjusting "Observation camera forward/back, observation camera 

left/right, zoom magnification, focus", gradually increase the value of Print Z 

on the software screen and lower the nozzle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Focus 

Camera (Left/Right) 

       (Back/Forward) 

(Up/Down) 

Zoom Magnification 
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ü When entering numbers directly, if you enter an inappropriate value, the 

axis of the alignment camera may move greatly and touch the substrate 

or Workstage. 

ü Do not hit buttons or keys repeatedly. Be sure to enter the next value 

after the axis of the alignment camera has moved to the specified 

position. 

 

 

5.  Finally, adjust the maximum magnification of the observation camera so that 

the nozzle appears in the center of the screen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. ClickExit. 

  

Low magnification 
and wide range view: 
Search for the nozzle 
by adjusting the 
camera position 
[forward/back, 
left/right]. 

Adjust the amount of 
increase or decrease of 
Print Z to lower the 
nozzle. Repeat 
ñIncrease 
magnificationò and 
ñAdjust focusò. 

Find the mirror image 
of the nozzle and 
increase the 
magnification of the 
observation camera to 
the maximum 
magnification. 

Move the cursor to the digit you want to change and change the number 

with the up and down buttons or the up and down keys on the keyboard. 
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2-8 How to Start and Stop Printing 

2-8-1 File Import 

 

1  Open the ñFile importò Tab and click the folder icon to browse the print data 

file. If the sub files and parameter file are in the same folder, they will be loaded 

as well. 
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2-8-2 Print 

 

1. Click ñPrint conditionò Tab. 

2. Turn on HV OUT of the Control Box. Click ñPrintò button to start the print. 

3. Click ñStopò button to stop the print. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Do not touch the nozzle while the HV OUT switch is on. You 

will likely receive an electric shock. Interlock on the case will 

prevent this happening. 

 

If the ink does not come out, click ñSpitò several times to clear 

up possible clogging in the nozzle. 
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2-8-3 Movement range of work stage 

ü The origin (0, 0) of Workstage is at the back right. 

ü The position where Nozzle is lowered when Workstage is at the origin is called 

the "Print origin" 

ü Nozzle does not move, and the print is done by moving Workstage. 

ü The movement range of Workstage is -1 to 50mm. Place the substrate in this area 

and print. 

 

Print origin(0,0) 

(Workstage is in the back right) 

 

 

 

 

 

  

 

 

  

 

 

 

 

(50,50) 

(Workstage is in the left front) 

  

Print origin 

position (0,0) 

(50,50) 

substrate 

substrate 

Workstage 
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Example) Movement of Workstage when printing a rectangle counterclockwise 

 

  

 

 

  

 

  

   

 

 

 

 

 

 

 

  

ᵑ ᵑ ᵒ 

ᵓ ᵔ 

ᵕ 
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2-8-4 Exit 

1. Click Nozzle exchange. 

 

 

2. Turn off HV OUT of the Control Box. 

3. Select the "Menu" tab and click "Quit", or click the X mark at the top right of 

the software screen. 

 

 

 

 

 

 

4. Are you sure you want to exit the program?ò is displayed. Click ñOKò and close 

software. 

5. Turn off Control Box. 

6. Make sure the software is closed, then turn off PC. 

7. Turn off the main power switch after confirming that the power to the PC is 

completely turned off. 
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2-9 Emergency Stop 

2-9-1 Emergency Stop 

 

 

 

 

 

 

 

 

Push Emergency Stop Button in case of emergency. Control of Workstage is 

terminated and a high voltage is turned off. 

 

ü Turn off the power of the Control Box and PC before 

restarting from ñEmergency Stopò procedure. Otherwise 

there is a danger of an electric shock! 

 

 

2-9-2 Recovery procedure 

 

1.  Click ñ(printing) Stopò. 

2.  Click ñMenuò in the menu bar and choose ñQuitò. 

3.  Turn off Control Box. 

4.  Turn off PC. 

5.  Unlock to the Emergency Stop Button by rotating it clockwise. 

6.  Move Workstage to the middle position manually. (If Workstage hit its hard limit, 

the stage initialization cannot start.) 

7.  Start the system according to the procedure in ñSections 2-1 Startup the Systemò. 

 

  

Emergency Stop Button 

knob 
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2-10 Nozzle replacement procedure 

 

1  Click ñNozzle exchangeò and move Nozzle unit to Nozzle exchange position. 

2.  Remove Nozzle and attach a new Nozzle according to the procedure in Sections 

2-2. 

3.  Align the nozzle according to the procedure in Sections 2-6, 2-7. 
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2-11 Substrate replacement procedure 

2-11-1 When replacing a substrate with almost the same thickness 

 

1. Select Toolò and click Substrate loadingò. Clicking on ñSubstrate loadingò 

(black button) will move Workstage forward. 

 

 

 

 

 

 

2. Replace the substrate. 

 

3. After replacing the substrate, click ñSubstrate loadingò (blue button) again to 

return Workstage to its original position. 

 

2-11-2 When replacing with a substrate with different thickness 

(Replacing a thick substrate with a thin substrate, or replacing a thin substrate with a 

thick substrate) 

 

1. Select Toolò and click Substrate loadingò. After replacing the substrate, click 

ñSubstrate loadingò (blue button) again to return Workstage to its original 

position. Clicking on ñSubstrate loadingò (black button) will move Workstage 

forward.  

 

 

 

 

 

2. Replace the substrate. 

 

3. After replacing the substrate, click "Substrate loading" button again to move 

Workstage backwards. 

 

4. Use the alignment camera to focus the substrate (cf. Sections 2-5).  
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5. Move Nozzle unit to ñPrintò position. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Set the zoom of the observation camera to a low magnification and adjust each 

position so that the mirror image of Nozzle can be seen. 

 

        Image of position adjustment 

 

1 mm thick substrate (normal)    5 mm thick substrate 

 

 

 

 

 

 

 

 

  

  

Workstage  
 Substrate 

   

Light 

Nozzle 
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Adjusting the position of Observation camera Adjusting the position of the  

light of Observation camera 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

   Mirror image of Nozzle  

 

 

 

 

 

 

 

 

 

  

 

Observation camera up and down 

by rotating the manual screw. 

If the mirror image of Nozzle is difficult to 

see or if the mirror image is reflected on the 

back of the substrate, turn the screw to 

adjust the position of the observation 

camera light. 

Zoom to low magnification. 

screw 

Adjust each position so that you can see 

the mirror image of Nozzle. 
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2-12 Camera - Nozzle Calibration  

By aligning the printed alignment mark (cross line) with the center of the camera, the 

position information of the nozzle, alignment and camera is acquired internally. 

 

This can be omitted if Nozzle auto aligner (optional) is used, but should be performed 

if more precise alignment is required. 

 

1. Choose ñCalibrationò tab and click ñCamera ï Nozzle calibrationò. 

 

 

 

 

 

 

 

 

2. The nozzle unit moves to the print position. 

3. Input the coordinates (X, Y) for the center position of cross line mark. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵔ 

ᵓ 

ᵕ ᵖ 

ᵔ 

If the message on the left is displayed, 

change the "Center position of cross 

line[mm]" or reduce the "Cross Size" so that 

the cross size fit within the movement range 

of Workstage. 
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4. Change Cross Size[mm], Speed[mm/s], Acceleration[mm/s2], and Print 

Condition as necessary. 

5. Click ñPrintò to start the Cross print.  

6. After the print, click ñNextò.  

7. ñDo you calibrate the position of camera-nozzle?ò Ÿ ñOKò. 

8. The alignment camera moves on the substrate. 

9. Adjust the X[mm] and Y[mm] values so that the center of the printed crosshair 

matches the center of the crosshair guideline of the camera. If it is out of focus, 

adjust Z[mm]. 

10. Click ñOKò after adjusting to the center position. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ᵙ 

Please adjust the (X, Y) position so that the guideline 

passes through the center of the cross mark. 
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2-13 Set the Print Start Position 

There are two methods for setting the printing start position: using the alignment 

camera and adjusting from the nozzle position displayed on the observation camera 

monitor. The former is used for accurate positioning. 

 

 

2-13-1 Setting by Alignment Camera 

 

1. Choose ñOffsetò tab and click ñAlignment Cameraò. 

The alignment camera moves above Workstage. 
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2. While looking at the alignment camera image, move the XY coordinate of 

ñOriginal Position offsetò to set the drawing start position and click ñOKò. 

* After executing ñSubstrate Calibrationò, use ñPitch offsetò to keep the angle 

and move the coordinates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field of view of Alignment camera 

 

<Standard lens> 

  

4
4
2ɡ
m

 

585ɡm 

 ̧ The above is based on the following configuration. 

Camera  OMRON SENTECH  STC-MB33USB     Lens  MORITEX  MML8-ST40D 

 ̧ For high-magnification lenses, see Chapter 5. 
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When print data is imported, the trajectory can be checked with the 

alignment camera. 

 

 

 Click "Go" to turn the button orange. 

 

 Enter the line number you want to check. 

Start No. (line number of main file)ò 

Sub No. (sub file line number)ò  cf. Sections 4-9 

It is also possible to move continuously with and . 

 

 Adjust the offset value if there is a deviation from the place you 

want to print. 

If the deviation is large, there may be an error in the drawing data. 

For "Original Position offset" and "Pitch offset" (cf. Sections 3-4). 

 

 If the tilt of the board is corrected, misalignment will occur if the angle is 

not properly adjusted. It is possible to check while adjusting ñɗ Correction 

[deg]ò. 

  

ᵑ 

ᵒ 

ᵓ 

ᵔ 
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2-13-2 Setting by Observation Camera 

 

Set the print start position by observing the position of the nozzle tip on the 

observation camera monitor. 

 

1. Choose ñOffsetò tab and click ñNozzleò. 
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2. Enter the coordinates of "Original Position offset" while observing the position 

of the nozzle tip displayed on the monitor of the observation camera, and click 

"OK". 

 

*After executing ñSubstrate Calibrationò, use ñPitch offsetò to keep the angle 

and move the coordinates. (cf. Sections 2-14, 3-4) 
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2-14 Correct Substrate Rotation 

By designating between two points in the X direction or Y direction and correcting the 

rotation angle of the substrate, it is possible to draw parallel to the substrate rotation . 

 

 

 

 

 

 

 

 

 

1. Choose ñCalibrationò tab and click ñSubstrate calibration Startò. 

2. TZstage movesò is displayed, click ñOKò. 

3. The nozzle unit moves. 

4. Adjust the lighting volume for the alignment camera. 

5. Select two points on the left and right (X direction) or the top and bottom (Y 

direction) of the substrate to obtain the rotation angle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Position A: Select the coordinates of the first point and click ñNextò. 

Position B: Select the coordinates for the second point. 

Choose X or Y according to the 

horizontal or vertical base line. 
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[Calibration with X axis] 

Specify a left point as Position 1 and a right point as Position 2. 

 

 

 

 

 

 

 

[Calibration with Y axis] 

Specify a bottom point as Position 1 and a top point as Position 2. 

 

 

 

 

 

 

 

5. ñ  Correctionò is calculated automatically. 

6. Click ñEndò or ñUpdateò to close the screen. 

  

Position 1 

 

Position 2 

Substrate 

Click to set X-axis ON. 

Position 1 Position 2 

Substrate 

Click to set Y-axis ON. 

Enter the angle and the coordinates of the first 

point in "Original Position offset" in the Offset tab 

and finish. 

Hold only the angle and finish. 
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Ex.) Print of a horizontal lineé 

 

 Without Calibration                 With Calibration 

 

 

 

 

 

 

Prints regardless of the 

tilt of the substrate. 

Prints parallel to the 

substrate. 
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3.  Description of Operation Screen
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3-1 Operation screen 

3-1-1 Operation screen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Setting items are divided into tabs. 

 

 Mode selection: cf. Sections 3-1-2. 

 

 Manual XY-position set: Move the stage to a specific position. (cf. Sections 3-1-

3) 

 

This area is always displayed. 

ᵖ 

ᵑ 

ᵒ ᵓ 

ᵔ 

ᵕ 

ᵗ ᵘ 

ᵙ 

ᵚ 
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 Position selection: This is used to move the nozzle unit to each position.  

 

 Shutdown posiò The position of the nozzle unit when the system is 

finished can be specified as either "Nozzle exchange" or "Standby". 

 Print Z Position[mm]Displays the nozzle height. A higher number lowers 

Nozzle position. You can also operate while printing. 

 ȹPrint Z Position[mm]This is the correction value displayed when using 

the nozzle auto aligner. (Cannot be changed) 

 

 

 

 Go preset pos.: Moves the nozzle unit to preset four Spit positions. Click 

ñGo preset pos.ò again to move Workstage to the initialization position. 

 

 

 Back: Moves to the previous setting tab. 

 

 Next / Print / Stop :  NextMoves to the next setting tab. 

                     PrintPrinting starts. 

                     StopPrinting stops. 

 

 Through / Pause: Normally, it is used in the ñThroughò state. Click ñPauseò 

to pause printing. 
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 Auto Spit: At the position specified in step 5, Spit is automatically executed 

with the set "Spit interval [s]" (spit interval) and "Spit time [s]" (spit time). 

 

 

 Imposition Data / Stop Speed Zero : cf. Sections 3-5-7. 

 

 X encoder/Y encoder  Displays the current location of Workstage. 

 

 Do not use. 

 

  



Confidential  SIJ-S150-ver.2.9 
 

3-1 Operation screen 

 
 

54 

 

3-1-2 Mode selection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Mode selection  

Nozzle exchange : Moves to nozzle exchange position. 

Print : Moves to print position. 

Alignment : Moves to alignment position.  

Standby : If the system is equipped with a solvent 

stand, the tip of the nozzle will enter the bottle on 

the stand. 

 

The solvent stand is used to prevent Nozzle from 

drying out and to remove foreign matter such as 

dust by putting the main solvent in the bottle. (Be 

careful not to spill the solvent.) 

 

 PosiDate[mm]  The T-axis and Z-axis values for each position have been 

entered. Do not change the T-axis value.  

 Default Returns the values of each position to their default values. (If the data 

at the time of shipment is not registered, it will not be updated. Please contact 

us.) Sections 2-4. 

 Z_LimitThis value sets a limit on the Z-axis travel distance. Prevents nozzle 

damage due to incorrectly entered Z values. Please increase or decrease as 

necessary. 

 Exit : Exit this screen.  

ᵑ 

ᵓ 

ᵒ 

ᵕ ᵔ 
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3-1-3 Manual XY-position set  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Move to target position  When the ñMove to target positionò button is red, the 

work stage moves to the specified position. (movement range-1 50mm) 

 

 Move to original position  Work stage is returned to the original position. 

 

 Exit  Exit this screen. 

 

 Print condition  cf. Sections 3-5. 

 

 Air Assist (Option)  Select to use the air assist function.  (cf. Sections 5-1) 

 

 HV out / Spit:  

High voltage switch for ejecting/spitting ink. ON (Red)/OFF (Green).  

Spit is used to settle a nozzle clogging. 

When Air Assist is selected, air pressurization is also performed in conjunction 

with ON/OFF. 

  

ᵑ 

ᵒ 

ᵓ 

ᵔ 

ᵕ ᵖ 
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3-2 Calibration 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 Substrate calibration : Corrects the angle of the substrate.  (cf. Sections 2-14) 

 

 Camera ï Nozzle calibration : cf. Sections 2-12. 

 

 Laser ï Nozzle calibration Start : cf. Sections 6-2-1. 

 

 Nozzle calibration Start  cf. Sections 2-6. 

  

ᵑ 

ᵒ 

ᵔ

 

ᵓ
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3-3 File import 

3-3-1 File import 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Main file : Select the "File import" tab and click the folder icon. Loads the 

main file used for printing. If the sub file and parameter file are in the same 

folder, they will be loaded as well. 

 

 Table view : All print files (main file, sub files) are displayed in a tabular 

format on another screen. 

 

 

 

 

 

 

ᵑ 

ᵒ ᵓ 

ᵔ 

ᵕ 

ᵖ 

ᵗ ᵘ 

ᵙ ᵚ ᵛ 
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 Display view : An image of all print files (main file, sub file) is displayed. 

 

 

 

 

 

 

 Matrix mode : It is a function to duplicate the main file and print. 

(cf. Sections 3-3-2) 

 

 Factor : Enlarges/reduces the read print data. It is usually 1.. 

 

 Program sequence number : Displays the start and end lines of print data.  

 

 ON/OFF code: cf. Sections 4-2. 

 

 Circle code: cf. Sections 4-6. 

 

 Not used. 

 

 Zoom in/out:  

 

 

 

 

 

 

 Panning Tool 

  

Zooming in at 

the click point 

Zooming out at 

the click point 

Vertical 

zoom 

Restore full 

graph 

Zooming of the 

selected area 

Horizontal 

zoom 
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3-3-2 Matrix Mode 

It is a function to duplicate the main file and print. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Open the "File Import" tab and click "Matrix mode".  

2. ñX-No.ò and ñY-No.ò: Repeat times equal to or more than 1. 

3. ñX-pitchò and ñY-pitchò: Offset pitch with the range from -50 to 50. 

4. ñX/Yò When ñXò is chosen, the print start from X direction.  

 

Ex.) Main data: 1mm triangle, Toggle switch: X, X-No.: 3, Y-No.: 2, X-pitch: 

2, Y-pitch: 1. 

 

 

 

 

 

 

 

 

 

 

 

 

2mm 

1
m
m
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3-4 Offset 

3-4-1 Print offset by Alignment camera, Nozzle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Alignment camera :  

Set the print start position with the alignment camera. (cf. Sections 2-13-1) 

Check the print data with the alignment camera. (cf. Sections 2-13-1) 

Print data is created while looking at the alignment camera. (cf. Sections 4-12) 

 

 Nozzle : Set the print start position by observing the tip of the nozzle displayed 

on the monitor of the observation camera. (cf. Sections 2-13-2)  

 

 Workstage coordinate offset (Original position offset) : Set the print start 

position in the stage coordinate system. (cf. Sections 3-4-2) 

 

 Substrate coordinate offset (Pitch offset)  Set the print start position in the 

substrate coordinate system. (cf. Sections 3-4-2) 

ᵑ ᵒ 

ᵓ 

ᵔ 
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3-4-2 Workstage coordinate offset / Substrate coordinate offset 

 

Set the print start position. 

 

 Workstage coordinate offset (Original position offset) 

Offset in stage coordinate system 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Substrate coordinate offset (Pitch offset)  

Offset in work coordinate system. The sample rotation angle is corrected before  

the shift. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3mm 

offset 

3mm 

offset 

3 mm shift along X-axis 

3 mm shift along X-axis 
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Example of use 

 

 

 

 

 

 

 

 

 

 

 

 

1 Use ñOriginal position offsetò for the reference position of the substrate 

(red circle in the figure) 

2 Use  Pitch offset for the distance from the reference 

 

 

 

 

  

ᵑ 

ᵒ 

Workstage 
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3-5 Print Condition 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵑ,ɔ ,ᴖ and ᵕ are displayed only when there is a corresponding code in the 

print data. ᵖ is displayed by clickingΓDispense mode StartΔ. 

 Code number tab : ON code No. of the imported print data is displayed.(cf. 

Sections 4-2) 

 Speed/Acceleration: Set the speed and acceleration of the work stage. 

ON: Speed and acceleration during printing. 

OFF: Movement speed and acceleration in OFF section 

(If a speed slower than the ON speed is entered, the setting will be invalid 

and the OFF section will also move at the ON speed.) 

Circle: Circle or spiral print speed and acceleration. 

Z: Vertical dispensing speed/acceleration. 

ü Increasing the acceleration increases the vibration caused by 

the stage movement. 

ü If StopSpeed=OFF, the acceleration set value is invalid. (cf. 

Sections 3-5-7) 

ᵑ 

ᵒ 

ᵓ ᵔ 

ᵕ 

ᵖ 

ᵗ 

ᵙ ᵘ 
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 Bump parameters: ñHolding timeò is the time to hold the nozzle at the ñbumpò 

(or stay) position (cf. Sections 4-8). For the movement from bump to bump 

positions, the system uses ñOFFò speed. 

 

 

 

 

 

 

 

 

 

 

 

 Spiral parameters:  

 

           Round-trip             One-way               Half-Pitch 

                                                       (Round-trip) 

 

 

 

 

 

 

 

 

 

You can set start position (top, bottom, left, right), circle direction (CW, 

CCW), spiral direction (outsideŸinside, insideŸoutside). cf. Sections 4-6 

and 4-7. 

 

 Spit parameters : Sets spit times and voltages for ñSpit 1ò and ñSpit 2ò. (cf. 

Sections 3-5, 4-2) 

 

 

 

Same trajectory 

for the two ways 

Half-pitch gap between 

the two trajectories 

Spiral pitch 
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 Dispense parameters : Click this button to start ñDispense modeò. In this mode, 

the nozzle moves up every time the voltage is turned off and moves down before 

the voltage is turned on (see below). ñHolding timeò is the time while the nozzle 

rest at the high position. (Dispense mode is invalid while ñAF Operationò is 

active.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Save: Parameters.txt is generated in the folder where the print file is stored and 

the current Print condition is saved. When you load the print file, the Print 

condition is also loaded. 

  

Up distance 
Down distance 

When the ñDown distanceò is larger than 

the ñUp distanceò the nozzle tip will hit 

the substrate and be damaged. 
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[parameters.txt] 

It has the following configuration. 

 

 

 

 

 

 

 

 

 

 

* Output waveform 

1: Sine wave, 2: Triangular wave,  

3: Square wave 75%, 4: Square wave 50%, 5: Square wave 25% 

 

 

 

 

 

 

 Print condition: cf. Sections 3-5. 

 

 Printing mode : cf. Sections 3-5-5. 

  

0
1
2
3
4
5
6
7
8
9 

Code (ñ0ò OFF─ ) 

Output 

waveform 

Amplitude 

Bias 

Frequency 

On 

speed 

On 

acceleration 

Circle 

speed 

Circle 

acceleration 

Z 

speed 

Z 

acceleration 

Bump holding 

time 

Spiral 

pitch 

Spit 1 

time 

Spit1 

voltage 

Spit 2 

time 

Spit2 

voltage 

Dispense Up 

distance 

Dispense  

Down distance 

Dispense 

holding time 
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3-5-1 Printing condition 

 

 

 

 

 

 

 

 

 

 

 

 

  

Waveform: 

75% Square wave,  

50% Square wave,  

25% Square wave,  

Triangle wave,  

Sine wave, 

Custom wave 1-5. 

 

Amplitude: AC voltage (0  1,000V) 

Bias (DC): DC voltage (-1,000  +1,000V) 

 

MAX: The maximum voltage for print 

MIN: The minimum voltage for print 

 

Freq.: Frequency of AC voltage 1  1,000Hz 

 

Spit Bias: Voltage for Spit (-2,000  +2,000V) 

Applied while the ñSpitò button is pressed. 
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3-5-2 Custom wave 1-5 

 

There is a file called "custom wave.txt" in the folder where the software is stored. 

There are 5 waveforms (custom waveforms 1,2,3,4,5) created in this file, and the user 

can edit them as shown below to generate their own waveforms. One wavelength is 

expressed in 100 lines. You can edit efficiently using Excel etc. 

 

custom wave.txt 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Each wave form describes one cycle. 

1 

1 

1 

1 

 ה

 ה

 ה

1 

1 

-1 

-1 

 ה

 ה

 ה

-1 

-1 

Total 

100 lines 

Pattern 1 

(custom 1) 

60 lines 

40 lines 

1 

1 

 ה

 ה

1 

1 

0 

0 

 ה

 ה

0 

0 

-0.5 

-0.5 

 ה

-0.5 

Pattern 2 

(custom 2) 

40 lines 

20 lines 

40 lines 

0 

 ה

0 

0.5 

 ה

0.5 

1 

 ה

1 

0.5 

 ה

0.5 

0 

0 

 ה

0 

Pattern 3 

(custom 3) 

20 lines 

20 lines 

20 lines 

20 lines 

20 lines 

Pattern 1 (custom 1) 

+1 

-1 

60 

40 

Pattern 2 (custom 2) 

+1 

-0.5 

40 

40 

20 

Pattern 3 (custom 3) 

+1 

0.5 
20 

20 

20 

20 

20 
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3-5-3 Description of the applied voltage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 1) Waveform: Square 75%, Amplitude: 200V, Bias(DC): 350V 

 

 

 

 

 

 

 

 

 

 

Ex. 2) Waveform: Triangle, Amplitude: 150V, Bias(DC): -90V 

 

 

 

 

 

 

 

 

 

Bias (DC) 

Amplitude 

 

350V 

MAX 

+550

V 

MIN 

+150V 

200V 

-90V 

MAX 

+60V 

MIN 

-240V 

150V 

Voltage 

Time 
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3-5-4 Explanation of ñSpit Biasò 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 1) Waveform: Square 75%, Amplitude: 300V, Bias(DC):100V, Spit Bias(DC)200V 

 

 

 

 

 

 

 

 

 

 

 

Ex. 2) Amplitude: 0V, Bias(DC): 300V, Spit Bias(DC)200V 

 

 

 

 

 

 

 

 

Bias + Spit Bias (DC) 

Amplitude 

 

300V 

+600V 

100V 

200V 

300V 

Voltage 

Time 

200V 

0V 

0V 

+500V 

0V 
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3-5-5 Printing mode 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵑ Printing mode : The current situation is 

displayed. The left icon is for Stop / Moving of 

Workstage, and the right icon is for Stop / 

Printing. 

 

ᵒ Program sequence No. : The current step in 

printing is displayed in the left side, and the last 

step is displayed in the right side. 

 

ᵓ Printing time : Print start time, the finish time and 

the elapsed time is displayed. 

 

ᵔ MatrixDisplays the number of times Matrix 

mode has been set and the progress. 

 

ᵕ If the waveform is changed while "HV out" is 

pressed, the image of that waveform is 

displayed.  

 

ᵖ Air Assist (Option)  Select to use the air assist 

function. (cf. Sections 5-1) 

Contn. : Always apply air pressure from print 

start to print stop. It will continue to pressurize 

even when the print is OFF (just Workstage 

moving). 

Sync. : It is linked to Print ON / OFF. Air assist 

provides a back pressure to the nozzle.  

ᵗ HV out / Spit: High voltage switch for 

ejecting/spitting ink. ON (Red)/OFF (Blue). Spit 

is used to settle a nozzle clogging. 

Skip : Skip to the next line. (Effective in bump 

mode) 

ᵘ Eject wait time  cf. Sections 3-5-6. 

ᵑ 

ᵒ 

ᵓ ᵔ 

ᵕ 

ᵖ ᵗ 

ᵘ 
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3-5-6 Eject wait time 

Makes a stage movement delay from the voltage ON time. This is useful when the ink 

responds slowly to the voltage application. 

 

 

 

 

 

 

 

 

 

 

 

 

  

Wait 

time 

Substrate 

Print start position 

 

Ideal print  

 

Actual print 

 

With eject 

wait time 

 

Delay 
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3-5-7 Imposition Data / Stop Speed Zero 

Description of Stop Speed Zero (special command) 

 

Stop Speed Zero is a function to control the movement trajectory of Workstage.  

For example, when drawing the following lines, it is possible to reduce the occurrence of 

liquid pools at the connections between line(1) and (2) and line (2) and (3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

However, if you use it with Stop Speed Zero = OFF at the corners, an overshoot will occur 

when Workstage moves. 

Line (1) 
Print speed = 3mm/sec 

Line (2) 
Print speed = 2mm/sec 

Line (3) 
Print speed = 3mm/sec 

Stop Speed Zero = ON Stop Speed Zero = OFF 

Ink pool occurs. 
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1  Press "Ctrl" + "F5" to display Stop Speed Zero. 

If you press "Ctrl" + "F5" again, the Stop Speed Zero display disappears. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2  When using Stop Speed Zero with OFF, enter 0.12 in "Imposition Data". 
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ü When used with Stop Speed Zero = OFF 

Õ Do not use at 5mm/s or more because the acceleration setting becomes 

invalid. Vibration due to Workstage operation will increase and cause a 

malfunction. 

Õ If Workstage does not return to the origin when printing is stopped, 

open ñManual XY-position setò and click ñMove to original positionò to 

return Workstage to the origin.  (cf. Sections3-1-3) 

Õ If Workstage does not return to the origin with ñManual XY-position 

setò, initialize Workstage individually or shut down the system and start 

it up again.  cf. Sections 2-13-6-3. 

 

ü At the time of shipment, Stop Speed Zero is ON and Imposition Data is 0.  

 

ü Set the Imposition Data value by trial and error according to the Print Speed used 

and the drawing distance. 
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3-6 Menu Bar 

3-6-1 Menu Bar 

 

 

 

 

  

 

 

 

 Version Info : Displays the software version. 

 Quit: Quit the program. 

 

 

 

 Workstage hardware limit: If this is in red, there may be a hardware limit error. 

Close the software once, move the work stage to the center by hand, and then 

restart the software. 

 

 

 

 

 

 

 

 

 Monitoring  The work stage position is monitored during the printing process. 

(cf. Sections 3-6-2) 

 

ᵑ 

ᵒ 

 

ᵓ 

ᵔ 

ᵑ ᵒ 
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 Printer initialization: Indicates the initialization status of the printer. 

 Ini-File read: Loads settings configuration file. (cf. Sections 6-2-3) 

 

 Substrate loading: The work stage moves forward. This is useful when you 

replace the substrate without moving the nozzle unit. (cf. Sections 2-11) 

 

  

ᵕ 

ᵖ 

ᵗ 

ᵕ ᵖ ᵗ 
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3-6-2 Monitoring 

The work stage position is monitored during the printing process. 

 

 

 

 

 

 

 

Print stopped (origin (0,0) ) 

 

 

 

 

 

 

 

 

 

 

 

Printing 

 

 

 

 

 

 

 

 

 

 

ü Do not use this function more often than necessary. If the 

monitoring screen is displayed for a long time, the printing 

speed may decrease. 
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3-6-3 Printer initialization 

Indicates the initialization status of the printer. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ü "Workstage" and "TZStage" can be initialized individually without 

terminating the software by clicking them.  

ü When "Workstage" initialization is selected, the control of Workstage is 

cut off for about 2 seconds after a few seconds. At that timing, move the 

position of Workstage by hand to near the center. (cf. Sections 2-1-3) 

ü Do not hit the initialization button repeatedly. 
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4.  How to Prepare Data 
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4-1 General rule and Example 

The data structure is in vector format with XY coordinates. 

NOTE: Numerical Value: 1 mm = 10,000 stage units (0.1 ɛm = 1) 

[ Print data image to create]  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Text data] 

 

 

 

 

 

 

 

 

 

 

 

  

Start position  

End position 

ᵑ 

ᵒ 

ᵓ 

ᵔ ᵕ 

ᵖ 

ᵑSpit1 

 
ᵒSquare 

ᵓTriangle 

ᵔCircle 

ᵕArc 

ᵖSpiral 
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4-2 Data Composition 

The data can be created using MS-Excel in the following format. 

 

 

 

 

 

 

 

X 

coordinate 

Y 

coordinate 

On/Off 

Code No. 
Radius 

Circle 

code 

Sub 

File 

Sub 

count 
Spiral Comments 

0 0 0           

0 1000 1           

1000 1000 1           

1000 0 1           

0 0 0       

0 1500 0           

500 2000 1           

1000 1500 1           

0 1500 1           

200 2500 1 200 1         

500 2300 0       

 

 

 

 

 

 

 

 

 

 

 

 

 

Radius of circle 

Alphabetical character(s) to specify Sub File(s). 

Frequency of printing Sub File. 

It has nothing to do with the program. Use it for notes. 

Specify the circular radius at the end point of the spiral. 

The type of circle to be printed is specified. 

0-3 = Circle  

4 = Arc  

5-6 = Semicircle 

50-53 = Spiral (outside => inside) 

60-63 = Spiral (inside => outside) 

 

Positive number: clockwise rotation (CW) 

Negative number: counterclockwise rotation 

(CCW) 

e.g. -4 = Arc (counterclockwise rotation) 

* CW is available only for 0-3. 

 

[ON/OFF  Code No.] 

0 = OFF: Moves to the next point without 

discharging ink 

1ï9 = ON + specification of voltage / 

frequency / stop time 

101-109 = Bump (Stay) Standby period 

can be set up. 

1001~1009 = Spit (impact) 

Choking is resolved by ejecting ink with a 

higher force. Voltage and period can be 

specified. 

2001-2009 = Spit2 

Voltage strength and period can be 

specified. 

 

101 2001: ON Code No. is the last figure.  
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4-3 Example Data by Excel 

 

[Microsoft Excel] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Square 

Triangle 

Circle 

(Clockwise from the bottom) 

Arc 

(Counterclockwise) 

Spiral 

(Clockwise from the bottom) 
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4-4 Displaying Print Design in Excel 

Checking the data image by displaying it as a scatter diagram in Excel. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Select the X and Y values to display as a scatter diagram. 

 Open ñInsertò tab and click ñScatter diagramò. 

 

You can correct the data monitoring the diagram. 

* For circles, semicircles, arcs, and spirals, only the center points are displayed. 

 

 

Printing from bottom left to top right will eliminate unnecessary 

movements of the stage, and result a quick and smooth printing. 

 

 

 

 

ᵑ 
ᵒ 
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4-5 How to Save Data 

Save the data prepared by Microsoft-Excel in tab-delimited format. 

 

Select ñName file and saveò Ÿ ñOther formatsò Ÿ text (tab-delimited) format for the 

data prepared by Excel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Confidential  SIJ-S150-ver.2.9 

 
4-6 How to Prepare Arc and Circle Data 

86 

 

4-6 How to Prepare Arc and Circle Data 

 

X coordinate Y coordinate 
On/Off 

Code No. 
Radius 

Circle 

code 

Sub 

File 

Sub 

count 
Spiral Comments 

0 0 0           

5000 5000 1 1000 0       Circle0  

10000 5000 1 1000 1       Circle1 

15000 5000 1 1000 2       Circle2 

20000 50000 1 1000 3    Circle3 

20000 10000 1 1000 5       Semicircle  

15000 10000 1 1000 -5       Semicircle  

10000 10000 1 1000 6       Semicircle  

5000 10000 1 1000 -6       Semicircle  

5000 16000 0         Arc 

5000 15000 1 1000 4    Arc 

6000 15000 1      Arc 

5000 14000 0         Arc2 

5000 15000 1 1000 -4    Arc2 

6000 15000 1      Arc2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When creating arc data, if the positions of the start point, center, and 

end point are not consistent, they may not be printed correctly. 

Arc needs 3 lines 

1st line: 

Start position 

2nd line: 

Center position, 

radius, rotation 

direction   

3rd line: 

End position 

Circle code =  0 

 

1 

 

2 

 

3 

 

Circle code =  -6 

 

6 

 

-5 

 

5 

 
Circle 

 

Semicircl

e 

 

Circle 

 

Circle code =  4 

 

-4 

 

Start position 

 

Arc 

 

Arc 
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4-7 How to Prepare Spiral Data 

X coordinate Y coordinate 

On/Off 

Code 

 No. 

Radius 
Circle 

code 

Sub 

File 

Sub 

count 
Spiral Comments 

0 0 0           
5000 5000 1 1000 50       Spiral 

10000 5000 1 1000 51       Spiral 

15000 5000 1 1000 52       Spiral 

20000 5000 1 1000 53    Spiral 

20000 10000 1 1000 -53       Spiral CCW 

15000 10000 1 1000 -52       Spiral CCW 

10000 10000 1 1000 -51       Spiral CCW 

5000 10000 1 1000 -50       Spiral CCW 

5000 15000 1 1000 60     500 Spiral 

10000 15000 1 1000 61   500 Spiral 

15000 15000 1 1000 62    Spiral 

20000 15000 1 1000 63       Spiral 

20000 20000 1 1000 -63    Spiral CCW 

15000 20000 1 1000 -62    Spiral CCW 

10000 20000 1 1000 -61     
5000 20000 1 1000 -60     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Circle code =  50 

 

52 

 

51 

 

53 

 

Enter figures 

only when you 

want to set the 

inner diameter to 

create a 

doughnut shape. 

Circle code =  -50 

 

-52 

 

-51 

 

-53 

 

Circle code =  60 

 

62 

 

61 

 

63 

 

Circle code =  -60 

 

-62 

 

-61 

 

-63 

 

clockwise 

outsideҜinside 

 

 

counterclockwise 

outsideҜinside 

 

 

clockwise 

insideҜoutside 

 

 

counterclockwise 

insideҜoutside 

 

 

Start position 

End position 
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4-8 How to Prepare Bump Data 

X coordinate Y coordinate 
On/Off 

Code No. 
Radius 

Circle 

code 

Sub 

File 

Sub 

count 
Spiral Comments 

0 0 0           

0 0 101          

1000 0 101          

2000 0 101          

3000 0 101       

4000 0 101          

5000 0 101          

5000 1000 101          

4000 1000 101          

3000 1000 101          

2000 1000 101       

1000 1000 101       

0 1000 101          

0 2000 101       

1000 2000 101       

2000 2000 101       

3000 2000 101       

4000 2000 101       

5000 2000 101       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The size of the bump is adjusted by printing conditions or ñHolding 

timeò. 

 

1 bump is expressed using 1 line. 

On/Off Code No. : 101109 

 

101 = Move to the next point + ink discharge 

1 0 1 
ON Code No. 

number 

101 101 101 
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4-9 How to Prepare Sub File Data 

Multiple Sub Files can be incorporated into the Main File. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Main File 

 

Sub File A 

 

Sub File B Sub File C 
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When using sub files, save the following files in the same folder. 

ΓMain File(arbitrary file name).txtΔ⁸ 

ΓSub File(arbitrary file name).txtΔ⁸ 

ΓSub File Settings.txtΔ 

 

[Sub File Settings.txt] 

 

 

 

 

 

 

In this file, the letters A to Z and sub files are linked. 

 

 

 

 

 

 

 

  

Sub File 

Main File 

Main File 

 

e.g.  

Centred on (100,400) print the contents of SubFile A (500circle) ONCE 

Centred on (200,400) print the contents of SubFile B (square) THREE times 

Centred on (300,400) print the contents of SubFile C (300circle) ONCE 

Centred on (400,400) print the contents of SubFile D (triangle) ONCE 
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4-10 Nozzle height setting during printing 

 

You can set the nozzle height during printing by using 500 (Z-axis absolute movement) 

and 501 (Z-axis relative movement). 

 

 

X 

coordinate 

Y 

coordinate 

On/Off 

Code No. 
Radius 

Circle 

code 

Sub 

File 

Sub 

count 
Spiral Comments 

0 0 0           

0 0 101          

1000 0 101          

2000 0 101          

3000 0 101       

4000 0 101          

4000 0 500  42        

4000 1000 101          

4000 1000 101          

3000 1000 101          

2000 1000 101       

1000 1000 101       

0 1000 101          

0 1000 501  -0.5     

0 2000 101       

1000 2000 101       

2000 2000 101       

3000 2000 101       

4000 2000 101       

 

  

Nozzle moves to the position of X4000, Y0, 

and the nozzle height moves to the position of 

42 mm by absolute movement. 

Nozzle moves to the position of X0, Y1000, 

and the nozzle height is raised by 0.5 mm by 

relative movement. 
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After printing using codes 500,501, Nozzle is in the state of 

maintaining its height. At this time, be careful when changing 

the "Print Z" position. The entered value is the one before 

setting at 500,501. Please enter with that in mind. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

X 

coordinate 

Y 

coordinate 

On/Off 

Code No. 
Radius 

Circle 

code 

Sub 

File 

Sub 

count 
Spiral Comments 

         

0 1000 101          

0 1000 501  -0.5     

 

  

NOTE 

Print position 

Print position set at 500,501 

0.5mm 

Print end position 

Maintain this height even 

at the end of printing. 

0.1mm 

When lowering further 0.1 

mm from the state on the 

lefté 

Actual operation 

0.1mm 

0.5mm 

substrate 

Collision caution 
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4-11 Clear Nozzle clogging during printing 

 

Moves to the "Stand by" position (solvent stand) while printing. By putting the main ink 

solvent and cleaning liquid in the solvent stand bottle, the purpose is to clear Nozzle 

clogging and remove the ink adhesion around Nozzle. 

 

Code Operation 

5000 After Nozzle unit moves to the Standby position, wait for a specified time [msec] 

5001 
After Nozzle unit moves to the Standby position, spit (1001 set voltage) [msec] while 

waiting for the specified time. 

 

 

X coordinate Y coordinate 

On/Off 

Code 

No. 

Radius 
Circle 

code 

Sub 

File 
Sub count Spiral Comments 

0 0 0           

0 1000 1           

1000 1000 1           

1000 0 1           

0 0 0       

0 0 5000  2000     

0 1500 0           

500 2000 1           

1000 1500 1           

0 1500 1           

0 1500 0           

0 1500 5001  1000     

         

 

  

After moving to the X0 and Y0 positions, 

Nozzle moves to the Standby position and 

waits for 2000 [msec]. After finishing, Nozzle 

returns to Print operation. 

After moving to the X0 and Y1500 positions, 

Nozzle moves to the standby position and spits 

1000 [msec]. After finishing, Nozzle returns to 

Print operation. 
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Setting Speed/Acceleration/Voltage 

The amount of ink ejection can be adjusted by setting the parameters for speed, 

acceleration, voltage, etc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Code No. tab 

(The number of the tabs depends on the print data.) 

 

Code No. 

1ï9 : Voltage ON and printing with the parameters in each 

Code No. tab. 

0 : Voltage OFF.  

The OFF speed and acceleration are common for all the 

tabs.  
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4-12 How to create print data while looking at Alignment camera 

While looking at the actual substrate with Alignment camera, we specify the print position 

and create the print data. 

 

4-12-1 Preparation before using this function 

1. Complete Camera - Nozzle Calibration. (Refer to " 2-12 Camera - Nozzle 

Calibration") 

2. Create a text file (eg test01.txt) with any file name. 

 

4-12-2 How to use 

1. Select ñAlignment cameraò from the ñOffsetò tab.  

 

 

 

 

 

 

 

 

 

2. Adjust the ñAlignment Z Positionò and focus on the substrate.  
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3. Click the "ON/OFF" button and find the path of the text file created in "4-12-1 

Preparation before using this function" from "File path".  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Move Workstage to the print position using the offset value. Then click 

ñRegistò button. Move Workstage and click "Regist" button. Print data can be 

created by repeating this process. 

  

Regist_dataò is the coordinate value to write to the print data. 

The offset value is a value that considers the correction value of the camera. (1 = 0.1 Õm)  
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5. Deleteò is used to delete the line specified by ñNo.ò.   

6. When data creation is complete, click ñOKò or ñCancelò to close this screen. 

 

4-12-3 Confirmation of created data 

1. Open the "File import" tab and load the created text file. 

2. Open ñAlignment cameraò from ñOffsetò tab and click ñGoò button to make it 

orange. 

3. Set all offset values to zero, enter the line number you want to check, and 

check if it matches the position you want to print. 

 

 

4. To change the print ON/OFF code, edit the created text file directly. 

  

ᵒ 

ᵓ 

ᵓ 
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4-13 How to use the ñ3 point modeò 

This function uses the focus coordinates of the alignment camera at three position to 

correct the tilt of the substrate. This function is only available with Laser 

measurement [pre- scan] (Optional). (cf. Sections 5-4) 

 

4-13-1 Preparation before using this function 

1. Complete Camera - Nozzle Calibration. (Cf. Sections 2-12 Camera - Nozzle 

Calibration") 

 

 

4-13-2 How to use 

1. Execute "Alignment camera" in the Offset tab. 

2. Read "3point_mode.txt" in File path. 

Lights up "3point_mode ñ 

3. Move to the 1st point.  Adjust the camera focus.  

Click ñRegisterò.  

4. Move to the 2nd point for X-direction.  Adjust the camera focus.  

Click ñRegisterò.  

5. Move to the 3rd point for Y-direction.  Adjust the camera focus.  

Click ñRegisterò.  

6. Click ñOKò.  
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7. Read "3point_mode.txt" from the folder icon of Laser Scan data in the Laser 

Scan tab. 

*At that time, please search with ñall filesò. 

 

 

 

 

 

 

 

 

8. Click ñconvertò.  

9. Click ñUse Scanned Dataò.  

10. Execute òPrintò 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 










































































