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1) Introduction to System Parts

Part A: Touch screen and pressure control nob  Part B: Camera Unit

HIGH PRECISE SCREEN PRINTER IV 1|

Part C: Printing head unit Part D: Transformer CDA
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2) Safety & Precaution
a) Always wear gloves, hair net and face mask before turning on tool.
b) After turning on the system check the flood, squeegee and counter pressure.
c) Close all safety door during printing process.
d) Clean print table and printing head before squeegee parallelism setting.
e) Mix Al/Ag paste carefully and properly before printing.
) Always store paste below 25 °C temperature and do not put in refrigerator.
g) Always clean screen before and after printing properly.
i) Never put your hand in front sensor area during printing.
j) If you get an error during process write down and ask SO/CO-SO.
k) Before last wafer printing in activate [Screen cleaning| to bring printing head

to flood origin position after completing printing process.

I) For cleaning of Screen and Machine use IPA only and turn on exhaust prior to start the

process.

3) Point to check

1) Check gas cylinder status (inside pressure (400 psi) and out let pressure (4 bar)).

2) Check the number of gloves, lint free cloth, hair net, face mask and IPA (At least 1 liter for
2 screen) available.

3) Status of Screen before starting of printing process (Clogging of screen).

4) Amount of paste ( at least 200 gm), material of paste and shelf life of paste.

5) Always check the recipe for printing process.

6) Before 1% layer printing check in |Print mode| >|Auto Alignment| tab should be

deactivated.




4) Process flow chart

Turn on Main
Power Supply

> 2

Turn on CDA and Screen printer

-

Clean the Print table with IPA and Lint free cloth

-

Check the pressure of Squeegee, flood and counter pressure

-

Press Batch search Option on Control touch screen panel

.

[ Clean Squeegee (Al/Ag) with IPA and place in printing head

-

[ Squeegee parallelism setting with print table ]

.

[ Clean printing screen with IPA and place in screen slot in the machine ]

—~+

[ Flood Plate parallelism setting with printing screen ]

-

[ Print mode and Recipe setup for Al/Ag printing ]

[ Last printed wafer ]

) .

Double Layer
printing

[—|ZI'I'IZZG)—I_J>]

[ Clean the Screen (Al/Ag) and put sample in hot Air oven for drying ]

Front side printing (A

[ After printing completed, clean the Screen and Switch off the System ]




5) STANDARD OPERATING PROCEDURE
5.1) Switching ON

1. Turn ON the MCB (Main Circuit Board) (Fig.1)

Fig.1:-Turning ON the MCB switch

OUTLET pressure gauge

2. Turn ON the CDA (Compressed Dry Air) (Fig.2)

Note: - After TURN ON CDA wait for OUT let pressure to be 0.5MPa then OPEN Valve to
Machine.

3. Switch ON the transformer (Fig.3)

Fig.3: Turing ON Transformer

4. Switch ON the Screen Printer Tool. Lamp will turn on as an indication. (Fig.4)




(a) Side view of switch (b) OFF condition (c) ON Condition

Fig.4: Turning On the Screen printer tool

5. After Turning on the Language selection page will appears as shown in Fig.5 below

#12345]

1)English : Touch this key to change language to English.
/ (2) B3 : Touch this key to change language to Japanese.
(3)TP X (WA : Touch this key to change language to
Simplified Chinese.

(9P X EFERET) : Touch this key to change language to

m—v HEE a‘%ﬁ%l (;?;ﬂg‘ Traditional Chinese
PLC Ver.12.34 I
Ployerta st Micre-tec

Fig.5: Language Selection Window
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6. After Selecting the language it will to [Servo Motor Origin Search| window as shown

in figure below (Fig.6)

[Servomotor ORG Search] [=7]

[ Servomotor ORG Search ]

mch F
ORG Search Cancel

- | ey
Table Squeegee

ORG. Search ORG. Search

m— =R
rUnavallable Unavailable

v Fig.6 -Servo Motor Origin Search Screen

(1)Batch ORG Search: - Press this tab to run all servo motor origin search




~

Press |[Batch ORG Search], wait till completing search operation.

8. After completing batch search, Table and squeegee search tab will show message for
completing search. The position of table and Squeegee head will as shown in Fig.7,8
below and then it will go to[Main Jpage automatically.

[, ki

12/12/12

Manual’ - E Align |
[Malmal] Print. Settlnl merk

O

i ohel [l
[ Auto ] AutoJ m

Flg 7: Batch search completed Fig.8: [Main] Window

5.2) Squeegee head unit setting

Squeegee setting

9. For squeegee settings, Select Manual Print|in | Main|to go to page

e : Squ»:»:gee !uueegee
Leftward | Ri ght'\-'-.ra rd | Stroke— | "UpAY
{

M Table Elgod blade |md blade
Upds Stroke— i UpAS

r—_T able
Downy

" Wafer Bt Up Pin
Suction DownAY

Fig.9: Manual Print Window

10. Bring the squeegee head to the centre of the print area by pressing [Squeegee Stroke]




Fig.10:- Squeegee in centre
11. Loosen Head fixing hook (2parts) of Squeegee head as shown in Fig.11

Squeegee head Unlocking key

Fig.11: Unlocking the Squeegee head
12. Open squeegee head by holding Open/close handle until head fixing snatch lock.

Squeegee head handle



Squeegee head lock in up position

Fig.12: Moving Up Squeegee head
13. Adjust Squeegee to centre, Push Right unit toggle clamp (red colour 3 parts) up to fix.

Squeegee Unlock Level

Squeegee
Fig.13: Fixing and Adjusting Squeegee
14. Confirm if Squeegee is fixed tightly.
15. Fasten Right unit pushing amount adjustment handle in order to not let squeegee down
by own weight.
16. Close squeegee head by holding Open/close handle. Now Squeegee can be seen as

shown in Fig.14 below

_!I

Screen clamp
Squeegee and flood plate
Fig.14: Squeegee and flood plate position




17.[In_Manual Print Window/ press [Table rightward| + [start button| simultaneously &

continuously to move table to rightward (print area) as shown in Fig.15 then the

position of Table will change and final position is shown in Fig.16 below

[

Fig.16: Print Table position (Right side)

18. Press [Table UpA| [It is effective only when printing table is at right side (print Area)].
Note:-Table will move in vertical direction

Rightward

. Flood blade ﬁ:od blade
Upd\ Stroke— UpAS

Fig.17: Moving Print table UP



5.3) Squeegee parallel & height adjustment

1. Fasten left unit pushing amount adjustment handle in order to not let flood down by
own weight as shown in Fig.18 below

Fig.18: Flood plate height fixing

2. Release the counter pressure (operation panel) to 0 MPa to move down Squeegee.

Fig.19: Counter pressure Display
3. Place two pieces of thin paper under Squeegee and let them touch both end of the

Squeegee as shown in Fig.20.
- HIGH PRECISE SCREEN FRINTER IVI I = S W T

Fig.20: Placing paper on print Table



4. Adjust the right unit pushing amount adjustment handle to adjust the height of the
squeegee. Pull both papers simultaneously until the feeling of pulling force on both
papers becomes equal.

5. Ifthere is tilt then loosen Right unit parallel adjustment clamp lever. Control Right unit
parallel adjustment Micrometre head (Shown in Fig.21) to adjust squeegee parallel
until feeling of pulling force on both papers becomes equal.

. N )
Micrometer lever Micrometer lever

Fig.21: Squeegee Tilt adjustment by Micrometre
6. Fasten Right unit parallel adjustment clamp lever after completing the adjustment.

Fig.22: Parallel adjustment clamp lever
7. Use Right unit lock nut to lock the pushing amount.

Lock Nut

Fig.23: Pushing Lock nut
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8. Increase the counter pressure to 0.121 MPa (starting pressure when system turn on)
to bring the squeegee up.
9. Bring table down (press [table down|\ /" as shown in Fig.24) & bring table to the left

side by pressing [Table leftward + start] simultaneously & continuously.

Fig.24: Table Down and Moving table to left side

10. Bring the squeegee head to the original position by pressing the [Squeegee stroke]

continuously in touch panel.
Note:

1. Movement of table and squeeze head can be done only in  Manual print window.

2. Ensure to release each Parallel adjustment clamp lever to adjust parallel of Squeegee* It

may cause machine defect without release it.
3. Micrometer adjustment: Rotation direction clockwise ----- Bottom side of squeegee (right
unit) will go down. Counter clockwise ----- Bottom side of squeegee (right unit) will go up.

5.4) Screen placement in Tool

1. Open squeegee head by holding Open/close handle until Head fixing snatch lock.

2. Go to [Main ] |- [ Setting]| press and also press [Table - LED ON | as shown
in Fig.25 below




Fig.25: Unclamping screen and turning table LED ON

3. Insert screen on the screen support plate (2 parts) until screen contact on Y-axis stopper
left-inner side (Blue box).

4. In Manual Print press [Table rightward + [start button| simultaneously &
continuously to move table to rightward (print area).

5. Press the

Table Led

Fig.27: Screen alignment with Table LED light




6. Align the mark on the screen with the LED light of print table.
7. Clamp Screen by touching [Clamp fin [Setting] page. Confirm that Screen is fixed.

a. Press
b. Press

Fig.28: Clamping the screen and LED Off (Main => Setting)

5.5) Flood blade parallel & height adjustment
a. Close squeegee head by holding Open/close handle.
b. Fasten the Right unit lock nut (squeegee) so that the squeegee does not fall by its own

weight.

Fig.29:-Tightening the squeegee height adjustment
c. Bring the squeegee head unit to the right position by pressing flood stroke continuously.
1. Adjust Left unit pushing amount adjustment handle for flood blade to be down stop.

2. Release the counter pressure (Operation Panel) to “0” MPa to move down Flood blade.




7.
8.
9.

Place two pieces of thin paper on the screen, and let them touch both end

of the Flood blade at corner.

Adjust the left unit pushing amount adjustment handle to adjust the height of the flood
blade. Pull both papers simultaneously until the feeling of pulling force on both papers
becomes equal.

If there is tilt then loosen left unit parallel adjustment clamp lever. Control left unit
parallel adjustment micrometer head to adjust flood blade parallel until feeling of
pulling force on both papers becomes equal.

Ensure that there is some gap between flood blade and screen mask (flood blade gap
should be more than the squeegee gap)

Fasten left unit parallel adjustment clamp lever after completing the adjustment.

Use left unit lock nut to lock the pushing amount.

Increase the counter pressure to 0.121 MPa to bring the squeegee up.

Recipe set up
a) Goto > [Fild > select one file recipe> check the snap off distance, speed and

position of print head.

b) After setting recipe save it.

wain] auto [eral] - [Fecpel Fecoc] FEEY IEmENEEE

[ Recipe 1 ] File No. |1—3’-|Name|.&BCDEFGHI | [ Recipe 2 | No. [123_]Name Iﬂ.BCDEFGHI |

[ Table Set [ Delay Timer Setting [0 Squeseges/Flood blade Setting Current Position

ofer  [12.385],, S@sStroke 1230 b [123.056] mm
ST > 305 eESELE 12 3kcec] [oosins  [123.456] py Suecee®
con Dscot 12 305y 005" [23hee] [PESE (135 256],,, Hisd e 15 a5

o

Slow Descent mm./ FB End
e 12.385sc. gQ Down 1.234) 0]l |Poeition 123.

ressure

Alienment Pattd1234 FB Down 1.234 MPa

Pressure
Counter Pressure|1.234

56 | mm Print Oount. Times

MPa

Fig.30: Recipe setting for printing

6) Printing Mode

There are two printing Mode

1.
2.

Auto mode
Manual Print
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6.1) Auto print Mode
1. In go to activate print start , lift-up pin and mechanical org

alignment and deactivate auto alignment option as shown in Fig.31 below

Error

Allgnment ' Shift

Soueegee Y — Cycle Mode

Fig.31- In print mode activation of different function
2. Bring print head to left most position and open it. Now put paste (Al/Ag) on screen as
shown below in Fig.32.

: |
Fig.32: Placing Al paste on Screen top side
3. Now close the Squeegee print head. Place wafer on print table within the area shown
in Fig .33

Fig.33:- Placing of Wafer on print table (a) Wafer area (b) wafer placed (c)
Alignment mark.

4. Now go to Main then Auto mode.
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5. Do 1st print as Dummy print on thin plastic film to check the alignment of screen
and print result of first layer.

6.1.1) Dummy print process (In Auto mode)

1. Place the wafer in print table and press Continuous suction as shown in figure.33.

2. Spread the dummy plastic film over the wafer and spread with squeegee properly.

3. Now press tab and press manual tab to go in operation.

4. Now check that paste on screen and squeegee lock nut should be free, pressure of
squeegee, flood plate (>.150 Mpa ).and counter pressure (>.121 Mpa ) should be proper.

-

[auto] " Eilafio Na[_lmame ABCDEFGHIJ

Present State of Machine

(9t Up F'in' Rafer

Downds S | Suction

Fig.34:- Auto mode window
a. Spread the dummy plastic film over the wafer.
b. Press [Autol& then do [Dummy Print]

¢. Press |Continuous Suction & |press|Manual |(This will turn to Auto mode)

d. Press both button simultaneously as shown in fig.35. This will bring the table in the

print area and start printing the wafer.

Fig.35:-Start button in Auto mode



e. Inspect the patterns & the alignment closely on film and if print is fine then remove plastic
film.

Note:-If the print is not fine then please refer Table alignment section.

f. Now deactivate (release) Dummy print| and [Continues Suction)

g. Press [Main] and got to Print Mode| >press
h. Press to activate.
[Note: should be deactivated while doing the dummy prints].

I. Place the wafer on print table.

j. Goto mode and activate [Auto mode|. Both start button will start to blink.

k. Press both start button simultaneously.

I. After printing process completed Pop-Up pin will lift wafer as shown in figure.35 and
wafer should be handled as shown in Fig.36 below

P

= ® ‘ t e—
Fig.36:- Wafer lifting and handling after printing

m. Before printing last wafer in Auto mode activate [Screen Cleaning| tab. So after printing

print head will stay at left most position and a message will appear “It is time to clean a

screen”,

Fig.37:-Screen cleaning message




6.2) Manual Printing Mode.
1. Goto and press tab as shown in Fig-38 .

(M0 Mein] o ]

12/12 /12
[Manual] Setting r"r\gﬁ;‘t__

[Settings] SSB;IFOQQE {[Systen] gySt?

[ File ] ko

)
&

Recipe

Info. J

Fig.38:-Main tab
2. Place wafer on print table and align with print area.

Safety
Monitar

m

[ Auto ] AutoJ

3. Bring the Print head to left most position.

4. In Manual print Tab (Fig.39)
[Print Manual] F&;@IN&me ABCDEFGHIJ

FTabe |"Tabe— |Soueese |Bhleegee
Leftward | Rightward | Stroke«— UpAY

‘—_T'able ﬁgod blade %d blade
Ups Stroke— UpAY

——
Table
Downy

Wafer WUp Pin
Suction DownA N

Fig.39:- Manual print Tab

5. Place the wafer on print table and align. Now press |Wafer Suction|

6. Press |Flood Blade up|to down flood on screen on left most side.

7. Press [Flood Blade stroke [till flood blade cover entire screen opening on screen .




Fig.40:- Silver paste after flood stoke

8. Press |[Flood Blade Up|to up lift the flood blade.

9. Press to move squeegee down.

10. Press [Table Rightward and [Right start] button together for print table to down to
the screen.

11. Press then Press [Squeegee Stroke and hold till print head return to left
most position.

12. Press[Squeegee Up Jthen press[Table down|

13. Press [Table Leftward| and [Right Start together and hold till table come to left most

position.

14. Press Wafer Suction| then to lift wafer up from print table.

7) Print Table Alignment

In Main| or [Manual printl window press Alignment option then Alignment window will

open as shown Fig.41 below.

Alignment [
Pattern 1234
X:[+12.545wm Y{+12.385]mm ©[+12.345]sc

Alienmert]12.34| seo

Fsﬁem Entry
Renewal for Pasition

®Position || Position
Entry Inspection
—

Fig.41:- Print Table Alignment Window

1. Press [Table Unlockl and now move the joy stick in the desired direction as shown in

Fig.42.



+VEY

Rotation of Print Table

o

Fig.42-Joy stick for Print Table Allgnment
2.Move the joy stick in in one direction . Now press the [Table Unlock to fix lock

position of table.

3. Now check the print result again after printing on plastic film. Do the step till
alignment get completed.

8) Double Layer Alignment

For double layer alignment, different layer are define the as follow

a). 1% layer ~Work pattern

b). 2" layer- Screen pattern

Process flow for rear side and front side double layer printing is describe below,
1.Finger (Ag) layer (1* layer)

2.Busbar and finger (Ag) layer (2™ layer)

For work pattern registration

In Manual print jmode after printing last wafer of 1% layer do not remove the

suction| or in JAuto Mode| activate [Continuous Suction| for printing wafer.

(Note-Deactivate pop up pin in print mode for last wafer only).




Double layer alignment process

8.1) Work Pattern registration

1.0n computer screen Make sure that both alignment mark are visible(Fig.43) . Camera
should be in diagonal position.

Fig.43:- Alignment of Camera to brint alignment mark in Camera view area

2.Press button no-7 ON Console (back side ) and then on the computer screen a pop

window will appear as shown in Fig .45



Cross key:
Selection Move
up, down, left

Button O: Fixing

the selected switch

Quit from
selection status or

Fig.45:- Pop up widow after pressing button 7 on console



3.Now got to] Others | as shown in Fig.45 (red box) a pop window will open ,select
/Account setting and then select Administrator]
o

(R
Faasure Vidth

Cursor Setting

ccount Setting

099ing Setting

Change Login User

Select User Aduinistrator

Password

v

Fig.46:-Administrator account loging

assword Setting

Version

n nnn __

4. Enter Administrator password and press [OK.
5. Come back to (Pop up window) and go to [Pattern setting = \Work pattern] as
shown inFig.47 below

Al ignment Setting
o Sotting
i Inspection Setting

Pa.ttom. S§tt ing
(Work Pattern ]
Ioles

frmreon —

Fig.47:Work pattern resistration selection Window.

6. Select Work Pattern then camera selection window will appear as shown in Fig.48



Alignment Setting

Pattern Setting
Select Camera

?Zmra 1

|

Copy Parameters

Detect point method

UliDetect point method

| Eacal

7. Select Camera 1 by pressing

Fig.48: Camera Selection window

Pattern entry(Caml)

Captured Image

Detection method :Conter of circle
Registration :  Work

» anrch Region

Registered Image

Pattern search

\

Camora
e Shutter Speed

Fwistor Image

1/30(33.3%ws) w
=

— Sensitivity (03.0]
Ellom Region I l!r.nlmm
Dotoction Conditions | Light brightness [ 040
[Inage Enhance |

bh!ch value j m

Fig.49:- Adjustment of image by camera lighting option

8. After adjusting camera light go to [Register Image option and press it will show
resistrating image in % . After 100 % colpleting press shown in Fig.50 below.

Pattern entry(Caml)

Registration :  Work

Dotection mothod :Center of circle

Register Inage

Please press
the “Save“button

Registering patterns... I
OO OO f
N

0x




Fig.50: Pattern registration for Cam1.

9.Go to |Pattern Region| option and select the region of pattern by use of console button.

T l'”" Registered Ing. v
Areas

Rectangle

Mask Region

T
oo
o Ca ]

B o

0 DATA

(b)Moving pattern region to actural pttern

Fig.51:pattern region fixing

1. After fixing pattern region |,

Go to |Detect Point] & |Detect Condition

I pattern Setting

Dotecting point setting
1| Center of circle

Detection Conditions
|

Registerod 193,

clockwise v
Scan Direction|Conter—0ut v
Fdge Direction|Light to Dark w

specif ied Edoe 0000

ter Width
Ugpor Edoe Intensity

Lewer Edpe Intensity

Seqmont Dot icns
Best Fit Circle/Line

Fig.52:Changing scan and edge direction




Now fix the Scan direction and edge direction over the pattern region and press@.

2. Return to Pattern setting and then go to Copy Camera 1-> 2 tab and copy parameter of
camera 1to 2.

3. Go to Camera 2 option and registered image and fix position of pattern region as
Camera 1 completed.

13.Now come back to [Pattern Setting and press as shown below in Fig.53,

Alignuent Sotting

Pattern Setting

Distance
X

Motor Position
§ :. = Ll 0

000 m n 0
1 0.000deg W3 0 ﬂ

%?sia] Point Complete

{Detect point method
Dotect point method

(Copy Parameters
'

Fig.53:- Saving programs of Workpattern

registration.

14.Now exit from Main. Go to |Alignment tab] on Control Screen and press [Calibration|

Process 9 Ist calib
Differeoco froa conter

XY Shift L 310 .
Potatica Shift  0.390 doy

123

Alienment
Pattern

Alignment
time

Pattern Entry ||
for Position
"Position
Entry

o oaa
Position

‘Callbratmn Inspection

Using suttern  Vork
912

mm 8:+12.345 d

E
SE

(a) Calibration on control screen
(Alignment Tab)

(b) Result on Monitor



Fig.54: Calibration of camera
1.  Now remove the wafer from print table. Clean the First layer screen. After
completing setting of 2" layer screen (squeegee, flood plate and recipe set up and

paste on screen).

2. Print a dummy print of thin film to check the position of alignment mark on camera
view area.

8.2) Screen pattern (214 layer) Alignment

3. After checking the Alignment mark in camera view ,print a dummy on wafer
(Without 1% layer on it).

4. Press button no-7 on console , go to |Pattern Setting and select [Screen Pattern|and

IRegister image fas previous steps and save the program. After saving program exit

from [Main,

Pattern Setting I

l Inspect ion Setting

Fig.55:Screen Pattern Selection in pattern setting

5. After Screen Pattern registration, Go to |Alignment Tab on contral screen and press

Position entry| (only for 2™ Layer) to enter the position of screen pattern.




Errar

Alignment [
Pattern 1234
X:[H12.385)m ¥ {+12.385])om 8:[+12.345]u

Alienment
timel L2 - 34| sEC

g AR Fé?témEnt[v i
Rerewal S for Position
®Position

[e—

Calibratlon

Fig.56: Position Entry for Screen Pattern

6. Go to Print Mode and activate tab in red color with |Auto Alignment].

Table Slow| | Auta
Descent | | Alignment

Mecha Ore!

Alignment

Alignment' Cycle Mode

Fig.53.: Activating Auto Alignment in print mode
7. Now place wafer with 1* layer printed (after wafer drying) on it. Go to and

activate [Auto modé,.

8. Press both start button together , on Computer screen 2 circle will align on the same

position .



extreme 2

(a) Before Alignment

[ extreme 2

_._ (b) After Alignment

=

Patec ot
l, .'.,-.u Fatece
. LR

Fig.58:- Auto Alignment of 2 layer in double layer printing.

9) Screen Clean

1. Move print head to left most position. Open the print head.

2. Remove the paste from squeegee and flood plate and remove squeegee from print
head.

3. Go to Main = Setting = Unclamp the screen.
4. Remove the screen from machine and place on cleanning tub.

5. Remove the paste from screen as shown in figure below carefully.




Fig.59:Removing the paste from screen

o

Spray the IPA over the screen and remove the paste by using lint fromfrom
corner first.

7. Now spray IPA on screen and remove the paste from printing part of screen.

8. Now flip the the screen and spray IPA and remove paste by lint freen cloth.

9. Repaet the process up paste are coming out after spraying thje IPA.

10.After complete removing the paste , screen will look as shown in figure below,

Fig.60: Screen after Cleaning
11. Clean the Printing head by IPA to remove the paste and close the print head.

10) Switching Off sequence
1. Close printing head.
2. Clean the print table and cover the print table with plastic film.
3. Swith off the machine (press Red power button).
4. Switch off the transformer and CDA.



5. Switch off Main power supply (MSB) for Screen Printer and CDA.
6. Release the pressure of CDA.

Printed Result on Front side double layer with AgAl print on rear side.
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