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Configuration of Confocal Microscope

PMT
PMT
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Pin Hole

Beam Splitter

White light
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Specimen
Laser Power
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Laser power is being maximum when the
specimen is at the focal point
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Principle of 3D Measurement

Moving Objective
Lens Using PZT

Objective Lens

Objective Lens

Objective Lens

Point

Making 3D Shape of specimen as
collecting focal points by moving
Objective Lens

Result of 3D Measurement




Needs of Auto Analysis Program

& Traditional Measuring of Bumps

s+Using Cursor, Measuring its Height, Width, Period

Line Profile

= |t takes long time
= Result may be Different

= Can not Trust the result exactly




Auto Analysis of Sapphire Wafer Bump

¥ Analysis Window of NSView Pro

1 I . 3
& ﬂ Axial | Histogram |mage D|Sp|ay l Close
-Resultant Images -~ Current Postion
Resultant € Depth Map
e X:0.146pm Y:24.707ym Z:1.308ym
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€ Valid Data T
Measurement Results ‘
Data Info. ———————————
) 1D : default # Rep.... | Rep. ... | Max, H.| Max. ... | Min. H.| Min. P...| Vol. |
|\/| easurin g Date : 2011.1.24 3] 0.00 (0, 0) 0.00 (0, 0) 0.00 (0, 0) 0.00
C diti Time : 20:39:26
nailtion Scan Mode :
O 0 Mag. : x100 4 0.00 (0, 0) 0.00 0,0 0.00 (0,0 0.00
Step Size : 0.07 um
# of Steps: 112
Laser Power : 100.0 %
PMT Gain : 0.27 V i
Hor. T_llt. 0.0000 deg. " Auto Selection ‘ Clear Selected Clear All
Ver. Tilt : 0.0000 deg. L L
Base Pos. : 0.00 um Rol ReS u |t Export
Bump Analysis Mode | <: Bump analysis Button
24 TF Image Analysis | Height Map Analysis| Roughness
Texture Analysis Finger Line
7
H |- Profile direction—
PrOfI I € & Horizontal
© Vertical I
Direction S \ Profile Cursor List
¢ Specific line L
. No.
~Profile Mode =P
@ Single [m]
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~Option as
I” Intensit; ]
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Line Profile Result
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Line profile Display
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Auto Analysis of Sapphire Wafer Bump

€ Bump Width

Jmm

i i - i\ j .Og Axial
~Resultant Images ~Current Pastion
= Depth Map
NS S Y Y Y x23.730im v:24.902im Z:0.174
e
* Through Focus - - - v ™~ .
 Yalid Data — I (e T kR b e— BB .
Vi T A A Wessuemen Rl |
3 y ) . Measurement Results
s oo ey e PrE YT RO Y
~Data Info - L4 L4
ID : default 14 11 | 3 4| Rep.... | Rep. ... | Max, H,| Max, ... | Min, H.| Min, P...| Vol, |
Date: 2011.1.24 “' F-l / 1 0.00 (0, Oy 0.00 (e} 0.00 (0, O 0.00
Time : 20:38:26 : ey
Scan Mode
Mag. . x100 4 0.00 (0, O 0.00 (0] 0.00 (0 0 0.00
Step Size: 0.07 um - P
# of Steps : 112 -
Laser Power : 100.0 % = B0 —H — ,
PMT Gain : 0.27 V AV & @?.ﬁ : &‘“ & K!j S ” |
Hor. Tilt © 0.0000 deg - 5z i 4R b o / 5 ™ Auto Selection Clear Selectad Clear All
ver. Tilt : 0.0000 deg. . \ s \ 4 o y
Base Pos. : 0.00 umg = ! e A . X A 75
Al ¢ £ A L\ \ Export
» » N

Bump Analysis Mode

Bump Analysis TF Irmage Analysis

254 Height Map Analysis

Procedure Summary

i~ Profile direction Measurlng Dlameters of every bumps

& Horizontal

 Vertical In Image DISpIay Automatlca”y e Cursor List

 Specific ling
go | H. dist, (um)| V. dist. (um)| Angle ()| Area (um?)|
| Profile Mode 1 0.000 0.000 0,000 0.000
@ Single
) Sverage 0.000 0.000 0.000

0.000 0.000 0.000

I™ Reverse &I

Option
I~ Intensity

X (um)

&
-
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Auto Analysis of Sapphire Wafer Bump

€ Display Result

% Result shows in the Bump analysis window % Auto Save as a Text file
DUy S ® B Depth_Pss_in... [=][@)X] | B width_pss_in... [=|[E)K]
AUTOMATIC BUMP DETECTION File Edit Format View Help File Edit Format Wiew Help
1 1.307256 ~ 1 2.879245 A
Parameters Depth Size Period Interval 2 1.272412 2 2.880128
1.247954 2.873113
Depth um 1 1307 A 1 2879 A 1 (1-2] 3.956 # 1 f-2 1077 A 3 1.275324 3 5 874897
2 1.272 2 2.880 2 (-6 3.923 2 (-6 101 5 1.316145 5 2. B87244
Size um 3 1.248 3 2.873 3 (-7 3.935 3 (-7 1.044 6 1.292377 6 2.B885128
Perind ’— F 1.275 F 2.875 4 (23] 3.915 4 (3] 1.038 7 1.257269 7 2.903387
eno um 5 1316 5 2.887 5 (7] 3947 5 (27 1.056 g } gg%ggg g % gg;ggg
[~ Manual Setting b 1.292 b 2.885 b (28 3.950 b (28 1.066 10 1. 264241 10 > 881250
7 1.257 7 2.903 7 [3-4) 3.950 7 [3-4) 1.076 11 1.281857 11 2?.B88129
More 8 1.261 8 2.887 B 3-8 3.932 8 38 1.052 12 1.294657 12 2.893052
9 1.253 9 2.8989 9 (39 3.934 9 (39) 1.047 }3 } 3?32;2 ﬁ g ggggig
Display mode 10 1264 v 0 2881 v 10 (49 3.945 v 10 [49] 1.058 ¥ 1s 1597204 1s S 894648
f 16 1.280970 16 2.896541
. M .
v Display Peak No Mean 1.269 Mean ,m Mean 3.938 ean 1.038 17 1.295282 17 3. 876192
 Display Line STDEY | 0.015 STDEV | 0.016 STDEY | 0.014 STDEY | 0.020 18 1.285693 18 2.918012
19 1.292164 19 2.895459
Options Max. 1.316 Max. 2.927 Max. 3.970 Max. 1.086 20 1.286512 20 2.879677
21 1.298081 21 2.898257
v Calculate after 30 e Min. 1.248 Min. 2.873 Min. 3911 Min. 0.993 22 1.267070 22 2.909278
¥ Save result 23 1.284852 23 2.905530
. . , . 24 1.277047 24 2.879485
wlo Max. Min. wio Max. Min. wlo Max. Min. wlo Max. Min. 25 1.280926 25 2. B76515
M 1.267 M 2.898 M 3.938 Mean 1.038 26 1.268320 26 2.920854
e e e 27 1.276283 27 2.920774
Execute Close STDEY | 0.010 STDEV | 0.014 STDEY | 0.013 STDEY | 0.019 28 1.284318 28 2.9004541
29 1.265785 29 2.897071
30 1.291506 30 2.875550
31 1.264911 31 2.901959
32 1.262963 32 2.903591
33 1.262755 33 2.899455
1 1 1 34 1.287866 34 2.906848
Numbering Every Bumps in FOV, Showing not only 32 AL 24 2- 206848
. o - 36 1.272591 36 2.892283
Height, Width and Period, but also Mean, Standard 37 1.258155 37 5.903855
w w
Deviation
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Example of PSS Measurement

2D Image

10
Line (um)
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Flow Chart of Auto Measurement

: RUN sy
Set Measuring : 3

Point
Command

Loading Specimen

Target points
(Coordinates) 3 i

Once the target positions are set, — | (o e —

it moves automatically by

motorized XY stage. . Auto 3D Measuring
Reporting

; ; Measuring Done/
Unloading Specimen Result Report




Measuring Point Setting S/W

Double Click the position
where user wants in the
program, Stage will move
the point automatically.

Measurement results is saved
in the file named here

Wafer Size : 2.inch

Unit Speed Option
# Count  Saf .
~ mm X 2000 ctsfsec - afe moving
Y 2000 ctsfsec Distance | 2000 cts
g z 2000 cisfsec Speed 5000 ctsjsec
v
Status * Resolution
Iy sacom | Stopped X: 0.010 mmjcis
Frr] oving Y: 0.010 mmfcts
d ddd (g Z: 0.001 mmicis
X Motor Y Motor Z Motor
0 cts | 0 cts

Move to Origin ‘ Move to Origin ‘ Move to Origin

Communication status : ON

0 cts Set as Upper Limit
- Set as Lower Limit

o AF after
moving

3D measure
after moving

User can set the positions
in advance

Set as Origin ‘ Set as Origin ‘
Work Space (<v] | Xposion T\ Poins
I No. [ Al nlz[a_ I
VB : abL
I 4 2000 I
I MULL NULL I
MULL MULL
| NULL (i |
I SET ‘ CLEAR I
Ml e I Clear all positions I
X 0 cts
b =1k
Y 0 cts I 0 I
- e - e e s e e o)
Functions
@ & -
Initialize Change Wafer Procedure

Save Path |CtﬂDucuments and Settings#WNSSHHl & S} M

——

Wafer ID
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Tact Time

5 Point Inspect Time : 50 Sec

1 Point Measurement Time 4 sec X 5 Points
Stage Moving to Point to Point 4 sec X 5 times
Wafer L/Unloading 10 sec

Tact Time / 1 Wafer

» Data analysis and Transfer in Wafer unloading Process

20 sec

20 sec

10 sec

50 sec
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Specification

Title Specification

Tact Time 50sec/5 point (4sec/1 point)
Measuring Method Confocal Method
Repeatability 20 nm (30,100X Objective Lens)
Mag. Max 5,600 Times (24"Monitor, 5x optical zoom)
Lens Spec. -
Optical Zoom 1X ~ 5X
(100X Obijective Lens) FO.V. 125 pm X 125 pm
W.D. 0.3 mm
Confocal Scan Speed 30 frames/sec (512x512pixels)
Vertical Scan Range 250 ym
Vertical Resolution 10 nm
Head Unit Scan Actuator PZT (piezo electric actuator)
Feed Back Capacitive sensor feedback control
Illumination Laser (wavelength 405 nm)
Controller Maker : PI piezo controller
Velocity 10 mm/s
Resolution (X,Y) 0.1 um / (Z) 0.5 um
XY Z Repeatability (X,Y) £0.1 uym / (Z) £0.3 uym
Stage Driving Actuator 5 phase stepping motor
Guide Cross-roller guide
Controller Nanoscope MC stepping motor
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