LASER BASED SAMPLE PREPARATION FOR ADVANCED
PACKAGING APPLICATIONS
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Fraunhofer Center for Applied Microstructure Diagnostics CAM

Microstructure. Properties. Relationship.
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B 25 years experience in microstructure
diagnostics.

B Comprehensive base of equipment:
Non-destructive testing
Reliable target prep

State-of-the-art
nano analytics

B Continuous development of preparation
and analytical methods.
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Fraunhofer Center for Applied Microstructure Diagnostics CAM
Services Offered

Microstructure Diagnostics

Process
Development

Including Surface Analytics

Development of Prep &
Test Equipment
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Fraunhofer Center for Applied Microstructure Diagnostics CAM
Services Offered

Materials & : Analyses of
Failure
Reference
Analyses
Samples

Development of Prep &

Test Equipment
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microPREP™
The Advantage of Being MUCH Faster
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- Size of cut Time required
1 10 100 1000 10000 100000 1000000 microPREP™ FIB
Milling Rate [um?3/s] 69 3.000 x 300 x 300 ym? 23 min 40s ~6 months*
70 300 x 300 x 250 pm3 3min40s 17.5 days*
In Parts after: Martens et al., EuroSimE, 2010. H y
*Not practical for a FIB system
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microPREP™
Price to Be Paid for Being MUCH Faster?

N — Pico- Femtosecond Laser
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microPREP™
Advanced Packaging, Surgical (Excavation)
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EHT = 300Ky Aperture Size = 3000 UM FIB Probe = 30KV'S0pA  StagesiR= 731°  Date 25May 2016 222 EHT = 300 kY Aperture Size=3000pm  FIB Prope = 30KVI16NS  Stage stR=174.9°  Dste:25May 2016 ==
Mag= s0x 20 HmM WD =12.0mm High Currert = O1f FE Mag= 870X StageatT- 540°  User Name - krause = Fraunhofer || mag- 750 x 10 ym Wo'= 51mm High Cument = O1f FBMag= 224KX Stage atT= 540°  User Name = KRALSEZS Fraunhot?:
I i Detector = SE2 Pixel Size =589.0 nm Tit Corrn, = Off TR Angle= 00° Serial Mo. = Auriga-45-15 CAM i Detector = SE2 Pixel Size = 332.7 nm Tit Corrn. = On Tilt Angle = 36.0° Serial Mo. = Auriga-45-15
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microPREP™
Advanced Packaging, Surgical (Excavation)

=S
EH 00 B Aperture Size = 3000 pm  FIB Probe = 30KV 1604 Stage st R =1912°  Date:25May 2016 9 EHT = 3.00 kY Aperture Size = 30.00pm  FIB Probe = 30KY:16n4 StageatR=191.2"  Date :25 May 2016 ?
Mag= 200 KX 10 um WD= 50mm High Current = Oft FBMsg= 224KX StageatT= 5400 User name <kravse2d Fraunhofer | mag- 1200 k x 2 pm WD = 5.0mm High Current = Off FIBMag= 224 KX Stage et T= 540°  User Name - KRAUSEZA Fraunhofer
I i Detector = SE2 Pixel Size = 147.3 nm Tit Corrn. =On Tit Ange = 360° Serial Mo 45.15 I i Detector =InLens  Pixel Size = 24.54 nm Titt Corrn. = On Titt Angle = 36.0° Serial No. = Auriga-45-15 M
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microPREP™
Advanced Packaging, Surgical (Excavation)

B XL Chunk™ holder
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microPREP™
Advanced Packaging, Surgical (Excavation)

ET= Aperire Sz =2000pm  FBProbe = NKVSIpA  StagestR= 731°  Dun 25 May 2016 B2
mag- sox 20 pm - e e Favisge 0% Samies40e ierane - inseed Fraunhofer
= Detect ze=50900m TR Corm.=Off TRAnge = 00°  SerialNo = Auriga-45-15 cam

—— -

tilting rotating
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microPREP™
Advanced Packaging, High-Throughput (Cutting)

May= 202X WD = 99 mm High Currert = On FIB Mag = 12,65 K X Stageat T= 540°  User Name = KRAUSE WD = 97 mm High Current = On FIB Mag = 1285 K X Slage st T= 540°  User Name = KRALUSE

Detector = SE2 Pixel Size = 1.462 pm Tit Corrn, = 0N Titt Angle = 360" Serisl No. = Auriga-45-15 Detector = SE2 Pixel Size = 366.7 nm Tit Coern. = 0N Tit Angle = 360° Serial No. = Autiga-45-15

EHT = 300 kY A Size= 30000 = - = 2" : EHT= 300KY A Size = 30.00 = - = 2" :
1 00 ”m perture Size M FIE Probe = 30KY: S0ps Stape st R =149.2 Date -6 Jul 2016 a Fraunhofer Mag- 803X 20 “m perure Size pm FIB Probe = 30KY:50pa Stage st R =143.2 Daate -6 Jul 2016 a Frau“hofer
CAM CAM
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microPREP™
Advanced Packaging, High-Throughput (Cutting)

SU5000 5.0kV 6.2mm S-x100 BSE-ALL 07/21/2016 : 400pnl'1 ' SU5000 5.0kV 6.0mm S-x1.00k BSE-ALL 07/21/2016 40.0pm
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microPREP™
Advanced Packaging, High-Throughput (Cutting)

e EL

SU5000 5.0kV. 6.2mm S-x15.0k BSE-ALL 07/21/2016 3.00um  SU5000 5.0kV 6.2mm S-x2.50k SE(L) 07/21/2016
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microPREP™
Advanced Packaging - Conclusions

® microPREP™ to speed up preparation by orders of magnitude.

®m Applicable to all (including at-the-wavelength-of-laser transparent) materials.
M Laser-affected zone precisely controlled.

M Positioning of the laser to less than within 2-3 pm.

B Minimal cross-contamination of ion-beam-erosion tools.

® Harmonized workflows with PECS to facilitate prep for advanced packaging.
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microPREP™
A Versatile Plattform
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microPREP™
Standard Cleanliness/Damage
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EHT = 3.00 kv

Chamber = 8.00e-004 Pa Stagest T= 400°  User Name = KRAL!

?

EHT = 300KV
WD= 54mm
Detector = SE2

&

Mag= 10.00 K X

g#
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Aperture Size =1200pm  FIB Frobe = 3060/ 4nd.
High Currest = on FIBMag= 177K X
Pixel Size = 29.45 rm Tt Corm. = On

Stage stR= 166°
Stage st T= 533°
Tit fingle = 380

Date 113 0 2015
User Maine = KRALSE Z Frau "hﬂﬁ

Serisl No. = Auriga-45-15

M Debris, courtaining

B Rounded flank entrance

D |.l Aperture Size = 30.00 pm o=
Mag= 150 X } | WO=101mm  High Current = On Stage stR=19632° Tit Corrn, = On bute 6 mi20ts 24 Fraunhofer
Deteclor = SE2 Calwﬂrﬂlm= 300 ¥ Plx:sslmﬂ.mum Tit Angle = 40.0°  SUPRA 55VP 3065 cAM . Thermal |Oad 'tO edge
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microPREP™
Advanced Cleanliness & Reduced Damage E

240pA  Stage at Rt =203 Date

1 um Wpm  FE ms =
Mag= 1500 KX H W= 5.4 mm High Current = On FEMag= 571KX Stage st T= 550 User ame - krause =4 Fraunhofer
Detector = SE2 Pixel Se=1383 nm Tit Corrn. =0n. Ti Ange = 350° Serial Mo, = Auriga-45-15 i

B No burr, sharp flanks

M Applicable to all materials

B~ NS SN
EHT = 2.00 k¥ Aperture Size =30.00 pm  FIB Probe = 30KY:50p& StageatR= 679"
WD = 56mm High Current = On FIBMag= 1207 KX Stageat T= 350°

.
Detector = SE2 Pixel Size = 4531 im Titt Corrn. = Off Tt Angle = 35.0° Seial No. = Auriga-45-15 Lot i8] | . N O d e b r I S
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microPREP™
A Versatile Plattform Serving Manifold Workflows

Bulk XRM

Bulk APT

Bulk TEM

X-FIB/SEM
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microPREP™
Come Closer and Have a Look!

- SEM, TEM, X-ray
. and Atom Probe

. Bk samplesn minues notdays

Combine with FIB to shorten
{arge lamella preparation

I
-

@ MICROMAC = Fraunhofer

GATAN IMWS



