AFM PRODUCT PRESENTATION

[HH % | AFM12]
FRFRNEMIEREIC & 5 BEZ [BETEDREINT

Name : $5AK3E 2
Email : misao.suzuki@ .br,u_‘L;g_gr,.:"
Date : 2024/3/27 % " |

¢ (
"

.t

i



mailto:misao.suzuki@bruker.com

DIMENSION HPI & DIMENSION PRO

H<L

01 zsm=
8% St
07 AutoMETY o b ke

03 ss@stamg - 2 otsmEEs

© 2022 Bruker Innovation with Integrity | 2024/3/27 | 2



DIMENSION HPI & DIMENSION PRO

C><)
01EBHE g ey
- Dimension Platforms -

Dimension HPI Dimension Pro (200 mm)| Dimension Pro (300 mm)
Scan Head lcon FastScan Icon FastScan Icon FastScan
X-Y Scan Range (pm) > 90x90 > 35x35 > 90x90 > 35x35 > 90x90 > 35x35
Z Range (pm) =12 >3 =12 o =12 =3
2 < 30/25 < 40/32 < 35/28 < 45/36 < 35/28 < 45/36
8 Vertical Noise Floor Hedl i\appmprfao Serqorinmopl:iate Heiiﬁlt happropti_ate Sengorinappopljm Hei@t i\appmpti_tte Sel@orinappowjata
-RMS/Adev ( ) environment, typical WWI environment, typical environment, typical environment, typical environment, typical
% gl imaging BW imaging BW imaging BW imaging BW imaging BW imaging BW
!é (up to 625Hz) (up to 625Hz (up to 625Hz) {up to 625Hz2) (up to 625Hz) (up to 625Hz)
B et <125/100 | <145/116 | <125/100 | <145/116 | <125/100 | < 145/116
Z Sensor Noise, < 20/15 <20/15 < 20/15
-RMS/Adev (pm) Typical imaging BW (up to 625Hz) Typical imaging BW (up to 625Hz) Typical imaging BW (up to 625Hz)
Laser and PD alignment Manual Automated Manual Automated| Manual Automated
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DIMENSION HPI & DIMENSION PRO

REME ey
- Dimension HPI (High Performance Imaging) -
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DIMENSION HPI & DIMENSION PRO

C><)
01 EBHE gaca)
- Dimension Pro 200 -

= 200 mm & 300 mm versions

= |con or Icon & Fastscan X & v +—3X1 /i

(BEEI13200mmXIsEE)
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DIMENSION HPI & DIMENSION PRO

C><)
01EEHE a-e)
- Dimension Pro 300 -

= |conX & v F {1+ & Dimension Icon Pro 300
s AFMT 54 X2 FEAFTEI00mm T = —F v v (/vFELEE)
= BHEPRATEY 7 b7 77 AUTOMet
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AUTOMET

AutoMET (EHEBBIEY 7 F) ICX B EWE

s JrnN—_ YUy R TLADO1I—Y—IEEMNE
TEEY >~ 7 Lo 8EAITE

= VILFRF v (R BHESRN)
s TLFYA b (ZEET)
« EHUEB ORI
= HEREGR/NR — R S SPMZoom I K B8t/
A — FILUADOAER B ROEE
= ERRID DY TSI LS EVERL
» UTILEALTOBENRITE LR—T 1 > 7k
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AUTOMET
BRUKER

02 AutoMETCHR—bShTWBY 7104247

Workflow Toober x
o Sample Position

1.1 Position Control

&
—

—
& defect wafer ‘q y

Move to Load Position Move to Scan Position

{

& Probe Setup

. 1.2 Run Sample Registration
e 4

<« Creale/Edit Scan Sites

5> Create/Edit Measurements Register Sample

i Assign Measurements
o Sample Configuration

»
. 2.1 Recipe Type
Run Recipe 4
© Type: | Bare Wafer - r Not Set .

2.2 Wafer Definition Mot 5et

Wafer Size (mm): \\?00 ! ’1 Puint
Edge Margin {mm) ‘70(;} Angle: ‘ 0° 5 3 Pﬂint o N I N
Ty R

3 Point With Offset
Abs=alute Reticle

Bare WWarer
Bare Wafer / 2 Faoint

Wafer

Wafer w/ Subdevice Grid

T ARE Wy ate

KLARF Bare Wafer

Ab=zalute Wafer

= T4 YRy
N7 7 z/N— ([EEDXYERZ

/\oﬁ—\/r?j:/\— o:

RP@REEIE 7 7 A L (KLARF, #eXSEERZ, ..)
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AUTOMET

02 AutoMET

- Y2 TIEIRE ERFNE DB -

)

. Sample Configuration
= 21U TR A TDER
= 2.2 Wafer size® A H

= 2.2 Edge Margin : 7 = /~— 4L ESB 08I E B4k
TYTDHRE

= 2.3 Colum and Row Pitch

» 2AEOFIETT z/N—< v TYERREFIC.
HE)TREIND

= 2.4 Sample Registration : 7 = /N—LED 77 Z
AAV Y —0FZFERAL T3y by
TR
= SCHEGRO BRI HERE T EH
- EIEETE %A

3. Configure Device Origin

31 z/N—FhRZEn 3 v ~ (Die) £E
>3y FOEEMB,0)ICEKTE

© 2021 Bruker

o Sample Position

1.1 Position Control

+
v—

-—
| |

Move to Load Position Move to Scan Position

1.2 Run Sample Registration

™y

Register Sample

0 Sample Configuration

2.1 Recipe Type
Type: | Wafer Two Looks
2.2 Wafer Definition
Wafer Size (mm): 153 | [J Allow Partial Devices
Edge Margin (mm) | 30 Angle: [0* v

|configure Device ing| [Ad Features|

2.3 Column and Row Pitch
Column Pitch (um): |23993.753

Row Pitch (um): 13523.125

2.4 Sample Registration
Registration Points

ee

Center Device X Pitch

Y Pitch

[ Register Devices Closest to Sites

o Configure Device Origin

3.1 Teach Device Corner

Define Top Left Corner of the Center Device

& est

| Probe setup

& Sample Setup

< Create/Edit Scan Sites
T CreatelEdit Measurements
[l Assign Measurements
<@ Select Devices

© RunRecipe

D Register Devices Closest to Sites

(@ contour Device orign

3.1 Teach Device Comner

L)

Dafine Top Left Comar of the Canter Device

Position

RERRS
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AUTOMET

AutoMET
- HECEDIERL L EER -

AITELLE DR & &8k

‘New'%& 7 U7 LTHLWAELMLE
D F & K

= “BditSite"x 27 U v o LT, AEBER
=B THEMB ICES) - B8

» ERFTFHICLBMUERD
» XYERZEIC L BRIBRD

= CHEBGANT [FEOH /- %
BER| L TEGRET L& Bk

» R IS & B
» OV MR MK DHEH

» XYERZ(C K BAIERS TIE, BIENAL
BARYAINY—v—27(CADhET
JEIE B %

Workflow Toolbar e
THOBSG 7 ITLl BN = bTBEZ
o Tocb T
oo
Create Scan Sites.
— @ crovescansi
- [sa X ks Enaied |
%\ﬂ LA | | @ I
| 7]
& rest
5 & Probe Setup
Test
\&. & Samplo Setup

[ﬂ Probe Setup

&% Sample Setup

Bb Assign Measurements
<« Select Devices

6 Run Recipe

! _

55 Create/Edit Measurements

- Create/Edit Scan Sites
T Creale/Edil Measurements
[ Assign Measurements
<@ Select Devices

© runRocpe

o Create Scan Sites

Two Looks Enabled

=

ﬁ
“on - . t
5 '3 =

Site Name X X,
Topol 5998.1 4509.5 [} [v]
Roughness1 5947.4 45427 O [v]
Test 00 o] O ] A
Hx 2 &
f é <7 (46) e
New Delete Move Move Move to Edit Site Z: 197617 m_ Optics: -4588.8 v X: 798183 ym_ ¥: 180839.5 ym_ T wit Unknown | Copture: OFf_ Time left 00:004
Down Up Site
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AUTOMET

02 AutoMET
-BHEE—F - HERMFDORE (1)

& NanoScope AutoMET Icon - Test o Select And Move To Sample Site

[ |
File Microscope Scan Capture Stage Calibrate >
" = 7 Site Name X Al Enabled
Y e ‘ V /2 I' Topol soe1|  asoes| @)
4‘] Roughness1 59474] sl W
_ S Test 00| oo] ¥
Delete Move Move Move to
— Down  Up Site
% Optionally use the positioner to refine the
measurement position.
© creste/edit Measurements
& Test
- Messurement Name  Mode Zoom Advanced
Toppinghodeine_[Tpping | | [T]
. Probe Setup \
@|=
New Delete Import Export  Edit
&% Sample Setup Select Scan Mode
Select Category:
. . N
< Create/Edit Scan Sites o Marotcopy (AFM)techriaue where the
Electrical & Magnetic sample topography (height) is measured by
Mechanical Properties monitoring the ampitude of oscillation
of the cantilever as the probe nned
P— So the sample MK.: A piezo ﬂi‘k‘ e
< Tapping Mode excites the cantiever substrate vertically, cavsing
the cantilever to move up and
" Select Groupe down with a constant sinuscidal ampiitude at of
[lg> Assign Measurements LT ey Whenihe ro e i he
sample, the amplitude decreases. The feedback
loop maintains 8 constant dsmped oscillation
) St Mode amplitude (typically
<’ TappingMode in Al - Soft Tapping fl:‘;|wm)byv=mu~mqmwn
: {xy) data point to maintain
OO N STy +Constant setpont”ampltude. By keepinga
constant oscilletion amplitude, 8
D constant bp-sample interaction is maintained
| during imaging.
TappingMode requires:
- Standard Dimension AFM Cantilever Holder
{DAFMCH) =

© 2021 Bruker
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3. Create/Edit Measurements

‘New'z 27 Uy 7 LTHLWAEE-FERAERGZEREOY > TIVAEZEL TRE
XA Ae 7 AIE £ — R

= Contact mode

= Electrical(CAFM/SSRM) & Magnetic (MFM/EFM/KPFM)

=  Mechanical Property (7 / BB RIE, B4R FEH. HIAAS)

» ScanAsyst (E—72 7+ —X & v b7 EHIRE— NICLARAIE)
= Tapping Mode (FIRE— FIZ X 2FR8IE)

Tapping mode E—0 74 —XXyET

DMT Nt for
moduluc

Fesdback Loop Maintaina
Constant Canfiisver Ampiftuds

Dicsipation

Tz ole Separation

Innovation with Integrity |
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AUTOMET

AutoMET
-BEE—F - BERMHFEDRE (2) -

= 3. Create/Edit Measurements S

o . S_— IR | ——— ||||||||||l'

= ‘New'Z 72w LTH LL\}E\‘JE%T}‘#@% Bl & &8k ‘ = S | ser |

= JAIESHF%E B L 72U " Measurement Name” % 4R . —
L. "BEdit"Z=2 U v o ppms— ow ........ o

C AEEEAFRENGOT, ERICHEETOAS S, || EE o
AERE, ¥ v AE—FR A4 VEBTFEA1TO

» COETHATIH, =0 74 —XRRXy 7 EBE)/ "
5 A — & —FA%EMEEScanasyst & (B L TRIEL 1T - = =
W5 -
I == A== > ~ o - _ g [ 2 m »

s HEART LS. LYEAERELT. ZOBEAH H il
C5%

- LY EBALAVAERE, 2TI0BETTRELY e
55 ==




AUTOMET

02 AutoMET
-BHEE—F - HERMFDRE (3) -

o Create/Edit Measurements

Measurement Name Mode Zoom Advanced
Gold Survey Tapping [:
Gold Zoom Tapping| []
Maintain Offset From Previous Measurement

ﬂ x| é = || k Capture DelayTime(%): '
P p [r:::,u;rt:::;?ys.s ) =] ] 37’) \b K]) % ;/H\[J}:'_'E C:%@j;}_’wl%%jﬁgé{ﬁjjuﬁ_ % - C\: ﬁ\ﬂlﬁg

Forward Stage Correction To Scanner

v

A | B [ 8
1 |Run Report (12.09.2020 11:03)
2 |(see log file saved in same directory for possible errors)
3_

o > AN

5 > = UR— hBEEMERBESE (csvZ+—~< v b)
6 |Roughness
7 |Image File Name Image Rg (nm) Image Ra (nm)
8 |Full-stack - pgm.0_00004.5pm 0.746 0.586
9 |Full-stack - pgm.0_00003.spm 1.05 0.827
10 |Full-stack - pgm.0_00002.spm 0.993 0.791
11 |Full-stack - pgm.0_00001.spm 1.02 0.808
12 |Full-stack - pgm.0_00000.spm 0.843 0.675
13] IS
14 |Average 0.5304 0.7374
15 |5td Dev 0.130282 0.103321
16 |Maximum 1.05 0.827
17 |Minimum 0.746 0.586

© 2021 Bruker Innovation with Integrity | 2024/3/27 | 14



AUTOMET

an
AutoMET C <
- B TFEGEICH T BHEE— FRT -

Workflow Toolbar x &
Assign Measurements|B|[E T & — T CE TR T TS Y ¥
. CEF TIER L7SBIERMIE IS L AN _ () e |
Tt@i?@ﬂméﬁ MR TE A o i A e e s —
= [ Test

" /ElJE L/7L~ L\Site (ﬁl T E) j& [!i Probe Setup L&::l be Set
N Probe Setup
/ I 7 7 %J\ﬂ% &% Sample Setup S i Skl

. N N N Y i i L Create/Edit Scan Sites
- %SVEGC:;@L?%}/E\UE%_ '\ %%ﬂ? {JL <« Create/Edit Scan Sites - / ﬂil

X5~ Create/Edit Measurements

z) Y5~ Create/Edit Measurements
I:V Assign Measurements
3
B& _ -

BE I IFUNE L T WA BIEME
ICh T LBEERENES LD
AlgE

7

No Measurement
Capture Video
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AUTOMET

AutoMET
-BE> 3 v M (Die) DER -

BRUKER

A . Workflow Toobar e
= AIE> =3 v b (Die) OFEIR CHO S/ TALL AR LGB S T
— — | ==
N — - = = '\ S =
= Select Device@BMEMIZ, T2 -\ <@
N o N o L& jiest F—
T\\/T/'E}i [./ 7L: [_7 T /N 7 \\/ 7 79\%%/1—\ &z Test & Frobe Setup ,,5,""’// S— :‘?\7\3
C = Sample Setup //' ! I \\.
é ﬂ T L A % h 1 f&eale"EdllScanSlles / T T \\
.H Probe Setup - y A | | \
& Create/Edit Measurements /J ‘.’ \\‘\\I
= ;EJJ EE \\/ = f\ D :&E%R Lj: N &% Sample Setup ""'AQM' I ‘ ' ‘f\\
f,senecu_)evm.es w w}
n ” N » Create/Edit S Sit © ronrecpr \'\\ ff/‘
- CAIEZY Y ITEETRTD SRR \
\\/ =, l\ 75§\fig%ﬁ é ﬂ z) Y5 Create/Edit Measurements ‘\ //
[l Assign Measurements - \K‘f:///
= “None"Z7 U v o7 TINTDHER -
<
N7 A [ —
PR END Mo

= AEL/IZWVEEDY 3y hE 7
Uy 095 EXAIHES
ns
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AUTOMET

AutoMET
- L EETT -

Workflow Toolbar
—
ad
A
f'i Test

ﬂ‘ Probe Setup

&% Sample Setup

< Create/Edit Scan Sites
Y5 Create/Edit Measurements
[L}, Assign Measurements

<« Select Devices

e

Wk o
—
ad
<
AN
& untited

Kl Probe Setup

4% Sample Setup

HO$® 7 ITAL] Hjgm bl

o Sample Position

1.1 Position Control

1.2 Run Sample Registration

s

o Sample Configuration

2.1 Recipe Type
pe | Not Set

=
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AUTOMET

AutoMET (BEBIEY 7 F) ICLBAEWEEN
- B ED A E (Pass / Fail) ¥ E
= AutoMETHIEBmMIIC, V7L XA
Af‘ﬁﬂ)ﬂ@%%ﬁﬂﬁ‘é
= SEHE (Pass/Fail) Xz I 4070 Ly
75\ L > EEITRICRE I NS ER Taking Measurement Tapping Mode in Al on Site s
F— 2121 falled" DEBA R E NP [smmoteids TUI= oo

August 26, 2021 14:46:33
Start Run of '20210727_60-0-1_Roughness.0_00000.spm’

Two D Image View On 20210727_60-0-1_Roughness.0_00000.spm Passed

Flatten Image View On 20210727_60-0-1_Roughness.0_00000.spm Passed

Roughness On 20210727_60-0-1_Roughness.0_00000.spm Failed

See detailed report of results '20210727_60-0-1_Roughness.0_00000.spm_08§

‘Image Ra '
‘Image Rmax '

with value '0.152000 nm' failed limit check (High)
with value '2.090000 nm' failed limit check (High)

Ra : >0.1lnmCFailOBERTE

Rmax

>2.0nm CFaill OB TE

Moving to Site s1 on Device (1,1).

Taking Measurement Tapping Mode in Air on Site s1.
Image Ra: 0.15 nm

Image Rmax: 2.09 nm

U 7 ILRA LTI EA R

m

Device 3: 50% complete

0:14)

Device 6: 67% complete

bkeq'g: 5/20 devices complete I“
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AUTOMET

an
02 £EHEOM L (0
- BIE D ERDIGIE Z /)L -

* AUOMETRERIL T, 2—¥—2BR LT AR TOLA CELT, BRICERSNME (B0 -
F—{HE) DEEEEBIICRE. (X — ST £ ORI E AT

s VN7 FBITAENT T LKA BREIIAETLDX A Z &K

Moving to Site Probe edge on Device (10,7).
Taking Measurement Capture Video.

Taking Measurement Survey.

Taking Measurement Step.

Depth

Peak to Peak Distance (nm) Minimum Peak Depth (nm)
330.037 9.53935

Roughness

Rq (nm) Skewness

1.32 8.414

1.1 0.0228

OERFDH QLERD ®AFMA A —2 T DEERFRH
—100nmEL T DI EROIERE

Nl ==
— B ERAT
© 2022 Bruker Innovation with Integrity | 2024/3/27 | 19



AUTOMET

EEMFORLE

- YO TNINE— T TN — -

= Iy T /N EDTRTDOLK A 360E % A

TE Al BE

= ZXADHPR, AFMY =AM X—7 v MR

IS ¢ AEF10804 A —
» R FEOM I A BE)EENT
s RITEEE = 11EE L

1

A 7Y O =113 4 mm

—_ -4
£ E
=2 @
T -2 £
= =3
175 - 1 2
0 T T T O
0 100 150 200 300 350
Device
Step Height (nm) Roughness (nm)
Maximum 406 2.38
Minimum 314 0.531
Average 357 0.979
0] 14.6 0.246
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DIMENSION HPI & DIMENSION PRO

TLESEYF 4 —
- ZRLEFE—F -

= Dimension> ) — XAFMIZ, BRI, A, 2E). BHEa & toYEREEE M T 2 7= DA
E{EE— &2

s INHLDE—RDE L, 7ILH—ImE DPeakForce Tappings N—X(Z L TWL3

EHFO HB-LED ™ PSSHE s
BMEE T Y 7

H% 5 16
(HDD)

IGBT T /N4 XD
v U 7 EEAE
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DIMENSION HPI & DII\:IENSI?‘N PRO__ an
ZLFEVTA— e
Automated sMIM analysis of multiple devices

= sSMIMTIlZ, A4 780 FA vy E—X
ZRITEIC LY ) TEE
(dC/dV) & ZERE (C) =T
= AUtOMETY 7 b7 = 7 A 1{E-> C.
Ty 7T /N EDERD
T/NA ZTsMIMAITE = BE1E1T
= XF A X 60x60um

Device #2
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AUTOMET
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03 Fe&d®

@ o Create Scan Sites @
L] I\/C):T%\J:Z)@j—/\o[/_ﬁ%_ l\\\ Site Name X Y Two Locks Ena_bled T ﬁ‘ @‘

00 00] @

[
‘#

0.0

Engage Teach 52 SPM Target Save

« BERL S CVERR + x4 ﬂ 3+ s

New Delete Move Move to  Edit Site
W

Down Up Site f - . . .

B Ao e . SEE — — . . . Q)| == - iI_G{ ihl‘* E’

= FEE7L. _U_ =" Ra—=" FEﬁ )7 /( A l\ % J: 6) Becosa — Withdraw  Find feature  View Existng  Close
L — —— = Feature

e NN 7 N N N G Lk, | — ~ o amiﬁw ,s&,r

s HELTET = a VERBRICK Y LY EEEALE |

L
1 B O&HDBEITE, EHEEITEH T 3
R T e
*‘ E‘ B (.{ - *ﬂ e Peak Detection Method: |Maximum Value = | Perform

form

" LFERS L CAFMA X =200 F 2 BIEREHFIEEE L . S DU T sy
nmj__Q\\_@iﬁlJEfﬁE%ﬁ*%géﬁ}ﬁ 1 Focus on Madel

¢

s AN —52mEEH LIy K<y BV I

Fiow nighighee |

» ESECHEEBNAL S EETER - E

1re 9.8bj: The Select Devices panel.

1: The Device Map
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