RESOLUTION

VISUAL MICROSCOPE INSPECTION MEETS SPECIFICATIONS



Wafer Flatness with Ceramic Chuck
Spec: < 2.5 um/150mm

@ ™ ™ EP Technologies EPIC Controller

Options Setup Font Size Key Windows
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Wafer Flatness ( Max — Min) 3 [ 1/10 micron 1
PF1 : Retr PF2 : Exit PF3 : Spot menu PF4 : Unload & To menu




Lens Distortion
Spec: £+0.55nm

@ ™ ™ EP Technologies EPIC Controller

Options Setup Font Size Key Windows

Target

ULATE RESULTS>>
44 3-NOY-2019 15:32
:EPIDISO

: IMac. : Pr:

Size: 22mm Points: 36
Data file: EPTDISYO
Address file:22DIS
Reticle file:2205HDIS
Reticle err :0n
Rotat. mode :Vector
Rotation = 0.02%9um
=—0.026um
= 0.013um
Max = 0.033um
Min (=—0.040um
Diff. 4 Y= 0.073um
Mx—Mn 0.064 Y= 0.062um
| S | mas = 0.058um
Shift-X=-0.010 Y= 0.000um




Lens Distortion
Spec: £+0.55nm

@ ™ & EP Technologies EPIC Controller

Options Setup Font Size Key Windows

Operation mode

Distortion 0.043 -0.004 0.037
0.043 -0.004 0.037

Press <RETURN> key I!
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Options Setup Font Size Key Windows

CAAT CUIL. AT
—NOV-2019 15:32 Name:

Date: 13

Address file: 22DIS
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PF1: Exit PF2:

Lens Distortion
pec:

EP Technologies EPIC Controller

RESLUIL.T=
M. name:
36

EPTDISO
Size: 22 [mml
Reticle file:

Points:
2205HDIS

Data [um] I Address
X

.003| -0.014 7000
-0.004| -0.029 -7000
—-0.005| -0.029 0

.005 0.008 7000
-0.009 0.004 —-10000

0.011 0.001 0
0.010| —-0.012 10000
0.017| -0.028 —-10000
0.020| -0.002 10000

.000| -0.029 —-10000

0.008| —-0.022 0
0.024| -0.001 10000

Luml
Y

0
-7000
-7000
-7000
10000
10000
10000

0

0

—-10000
—-10000
—-10000

Spot menu

+0.55nm

Pr.

Data file:

Pa

EPTDISO
ge I/ 2

Data [ uml

—-0.005
0.036
.006
0.014
0.006
.013
0.038
0.036
.001
0.037
0.018
0.035

—-0.009
0.009
—-0.006
—-0.010
—-0.005
-0.019
—-0.019
—-0.004
.008
0.032
—-0.002
—-0.030




Lens Distortion
Spec: £+0.55nm

& & & EP Technologies EPIC Controller

Options Setup Font Size Key Windows

AL CULATE RESUL. TS
Date: 13-NOV-2019 15:32 Name: EPTDISS M.name: Pt
Size: 22 [mml Points: 36 Data file: EPTDIS9
Address file: 22DIS Reticle file: 2205HDIS
Page 7 2

- Addr‘es s [um] I »\ddr‘ess [um] Data [um]
¥

—4000 4000 0.003| -0.014 7000 —0 005 -0.009
0 4000| -0.004| -0.029 4 -7000 —7000 . 036 0.009
4000 4000| -0.005| -0.029 0 -7000 0.006 -0.006
—-4000 0 0.005 0.008 7000 -7000 0.014]| -0.010
4000 0| -0.009 0.004 —-10000 10000 0.006]| -0.005
—-4000 —-4000 0.011 0.001 0 10000 0.013]| -0.019
0 —-4000 0.010| -0.012 10000 10000 0.038| -0.019
4000 —-4000 0.017| -0.028 -10000 0 0.036| -0.004
-7000 7000 0.020| -0.002 10000 0 0.001 0.008
0 7000 0.000| -0.029 —-10000| —-10000 0.037 0.032
7000 7000 0.008| -0.022 : 0| -10000 0.018]| -0.002
-7000 0 0.024| -0.001 4 10000| -10000 0.035] -0.030
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Magnification Control Accuracy Data Run

@™ @ EP Technologies EPIC Controller

Options Setup Font Size Key Windows

set PROCEDURE

Exp. (F/M) Idl. (
No. FOCUS
No. : MAGNI
No. FOCUS
No.

No.

No.11

No.13

No.15

No.17

No.19

No.21

No.23

COOL
HEAT

PF1 : Save PF2 :

H/C)

Quit

Time

PF3

5

20

5
0
0
0
0
0
0
0
0
0

No. 2
No. 4
No. 6
No. 8
No.10
No.12
No. 14
No. 16
No.18
No. 20
No.22
No.24

Previous page

sequence number =

Exp. (F/M) Idl. (H/C) Time
MAGNI HEAT 60
FOCUS COOL 60
MAGNI

PF4 : Next page

EXPLC 24D

< *20NM

@ ™™ EPTechnologies EPIC Controller

Options Setup Font Size Key Windows He

The

747.3

747.

747.:

747. 47.3

747. 747.5

747.¢ 747.55

747. 747.81

747.9 747.9

748.47 748.47

748.46 748.46

748.43 748.43

748.42 748.42
0 0
0 0

[mmHg]

PF2 : Exit

data

746.56
0
0

PF3 : Previous page

746.57
0
0
[mmHg]

747.9
748.47
748.46
748.43
748.42

PF4 :




Magnification Control Accuracy

< +20NM

* LENS MAGNIFICATION TESTING DATA

. X Y
* INITIAL .012 .019
* HEAT .010 ,018

* COOL ,010 ,019



Magnification Control Accuracy
X=12nm y=19nm

< *20NM

& ™ & EP Technologies EPIC Controller

Options Setup Font Size Key Windows

Summary
Operation mode

Stepping 0.058 0.017 —0.046
0.058 0.018 —-0.037
0.067 0.019 —-0.028
0.061 0.019 -0.037




Reticle Blinds Accuracy
Spec: +0.4mm to +0.8 mm (on reticle)



Reticle Blinds Maximum Exposure Field

Visual Inspection - Passed



Maximum Power and lllumination Uniformity

@ & @ EP Technologies EPIC Controller

Options Setup Font Size Key Windows

Lamp illumination map
Date : 12-NOV-19
4 5 6 7 \ 10 Time : 15:35:12
MID : 043

Map layout : 11%13
Lamp mode : IDLE
Ave. times : 1
Logging - On

Disp.center
col :
row :

WO WU s WNE-

Max 524.
512.
Ave 519.5
uniformity (+/-)= 1.16 [#]

LAMP 2.4D




Integrated Exposure Control

@ @ @ EP Technologies EPIC Controller

Options Setup Font Size Key Windows

— EXPFPOSURE STABILITY ——
Date : 13:50:28 11-NOV-19
Machine No, : Comment :
Machine Type : Lamp life time = 0 Lamp power [I,F]l =

Idle Flash —
E.time|Exp.timelms] Energylmj/cm2] Bias[%] [Exp.timelms] Energyl[mj/cm2] Bias[%]
—set mes—ideal mes—ideal : ide mes——ideal
969 398.58 400 o 3 398.72 400
438 200.13 200 . 43 200.16 200
246 100.36 100 - 100.86 100
51.34 50 : 51.44 50
0 0
0 0
0 0
0 0
0 0
0 0

PF2 : Spot menu PF3




RETICLE ROTATION

M ™ @ EP Technologies EPIC Controller

Options Setup Font Size Key Windous

Operation mode Wafer No.

Press <RETURN> key !!

Rrep =

0.014

0.018
0.016
0.007
0.011
0.024
0.010
Ravr =

-0.046
-0.042
-0.050
-0.045
-0.009
-0.019




FOCUS CALIBRATION REPEATABILITY

@ ™ @ EP Technologies EPIC Controller

Options Setup Font Size Key Windows

FC2Z REFPEATABILITY

Number of data : Average : -0.4042 | Repeatability : 0.0084

PF1 : Exit PF2 : Exit PF3 : Prev Screen PF4 : Next Screen




Wafer Leveling Accuracy
Spec: £ 1.5sec

€ & EP Technologies EPIC Controller

Options Setup Font Size Key blindows Help

%|

CHI TP LENYELING
MEAS. TIME = 1 12-NOV-19 10:14:36
Left Top Right Top

-0.075

Left Bottom/ Right Bottom Bottom
/ “

r-tilt -1.36 wurad x-tilt 4.286 urad
p-tilt 1.36 wurad y-tilt 2.857 wurad

r—tilt -0.28 sec x-tilt 0.884 sec
p-tilt 0.28 sec y—tilt 0.589 sec

[ micron 1
PF1 : Retry PF2 : Exit PF3 : Spot menu PF4 : Unload & To menu




FIA Alignment AccuracySpec:
IM[+30 <£90nm

€ ™ ™ EP Technologies EPIC Controller

Options Setup Font Size Key Windows
Summary
Operation mode

Registration 0.016 —-0.002
0.016 —-0.002

Press <RETURN> key !!




LSA Alignment Accuracy Spec: IM[+30 £ 90nm

@™ ™ EPTechnologies EPIC Controller

Options Setup Font Size Key Windows

Summary
Operation mode

Registration . 014 -0.019
-0.019

Press <RETURN> key !!




Orthogonality
Orth =(1.20+-1.28 =-.08 Rad/4.8 ( Spec 0.48 Rad =.1 Sec) =-0.017

@™ & EP Technologies EPIC Controller @& @ EP Technologies EPIC Controller

Options Setup Font Size Key Windows Help |Options Setup Font Size Key Windows
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Stage Stepping Precision
Spec: 30<60nm

@ ® @ EP Technologies EPIC Controller

Options Setup Font Size Key Windous

Operation mode

Stepping 0.009 0.054 0.020
0.009 0.049 0.014 -0.052
0.009 0.051 0.013 -0.057

Press <RETURN> key !!




Wafer Prealighnment Repeatability

@ ™ @ EP Technologies EPIC Controller

Options Setup Font Size Key Windows

WAFER LOADER REPEATADILITY RESULT

Date : 25-0CT-19
Time : 11:33:01

[micronl

Maximum-Minimum _ 24.96

PF1 : Exit PF2 : Exit PF3 : None PF4 : Next Page

9.k
26.34

WLRPTW24B WLRPTX24C






