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MicroProf® Series —
re

manual operation or fully automated metrology

MicroProf® 300 MicroProf® MHU MicroProf® FE MicroProf® AP

identical technology — easy process transfer R&D -2 production
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Tool platform example rR e
All-in-one device due to unigue multi sensor

1. WLI PL (white light interferometer)
2. CWL 600 pum (point sensor)

3. FTR (reflectometer layer thickness)
4. CWL FT (layer thickness sensor)
5
6

. CWL 1 mm (point sensor)

. High-resolution camera with pattern
recognition

7. CFM DT (combi-sensor white light
interferometer with 7x turret)

8. CFM DT (combi-sensor confocal
microscope with 7x turret)

9. CWL 600 um (TTV point sensor),
underside

10. FTR (reflectometer layer thickness),
underside

Fully automated multi sensor and hybrid metrology
arrangement — 10 sensors, 1 recipe
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MicroProf® Series —
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measurement of

semiconductors Si, Ge,...

compound semiconductors GaAs, InP, SiC, GaN, ZnO...

special substrates LiNbO5, DLC,...

sapphire and glass wafer

solar / PV mono-/poly-crystalline and amorphous Si

lens wafers

solutions for all materials
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MicroProf® FE / MicroProf® AP —
re

THE ART OF
METROLOGY™

automated handling of

- bonded wafers /wafer stack

wafer on tape in frame

) Taiko wafer

bare and
thinned wafer > 50 um

e
GRS o warer

FO wafer

solutions for all wafer types

photographs courtesy of DISCO HITEC EUROPE GmbH, mechatronic systemtechnik gmbh and researchgate.net
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wafer metrology tool for Advanced Packaging

|
1 ||FRT|?

300 mm wafer stage

multi sensor configuration . . E |
el ! [ &

hybrid metrology

simultaneous measurement on both wafer sides \/
multiple applications ' |
fully automated handling and integration
fast and accurate measurement

high repeatability and reproducibility

vV V V V V V V VYV VY

fully SEMI compliant
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wafer metrology tool for Advanced Packaging

Applications in Advanced Packaging

Trenches Thin film measurement
Metal Contacts Step height / width
TSV e e Bump analysis
Photo Resist (LB TSy /trench depth / width
Interposer - =a CD / Overlay
RDL / UBM [ X XX I I = T-dependent topography
Bumps / p-Bumps i~ Stress
BGA Bulk thickness
Reflow soldering Backgrinding

multiple measurement applications in one tool

H
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2.5D/3D IC Packaging FR

THE ART OF
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FEOL Patterning TSV etching TSV isolation
= Wafer Topography, Step Height and Photoresist Thickness and TTV, TSV Etching Depth, Width and Pitch, Dielectric Thickness, Layer Coverage
r RT Width, Thickness and TTV, Roll-Off Litho CD, Overlay, Defect Inspection CD Metrology, Sidewall Angle, Defect and Uniformity, Defect Inspection
2 Amount, Nanotopography, Roughness, (Particles and Holes) Inspection (Photoresist Residuals) (Layer Cracking and Delamination)
Measuring Bow, Warpage, Defect Inspection
Applications (Particles and Holes)
Seed/barrier TSV filling CMP RDL/UBM/bumping
- Barrier Thickness, Layer Coverage Cu Deposition Thickness, CD Metrol- Cu Filled TSVs Topography, Flat- Line Metallization Thickness, Width and
RT and Uniformity, CD Metrology, Defect ogy, Defect Inspection (Seams, Voids, ness, Uniformity and CD Metrology, Roughness; Polymer Thickness, Slope
r Inspection (Layer Cracking, Delamina- Dimples, Recesses and Cu-protrusion) Uniformity and CD Metrology, Defect Angle and Stress; RDL Final Package
Measuring tion and Voids) Strain around TSVs Inspection (Dishings and Erosions), Warpage; UBM Height and Roughness;
Wafer Thickness and TTV Solder Bump Height, Width, Pitch,

Applications Coplanarity and Defect Inspection

Temporary carrier bonding Backside thinning Nailing Carrier debonding

LLLELLL]

e

- Carrier/Adhesive Thickness, TTV and Remaining Si Thickness (RST) and Remaining Si Thickness (RST) after Solder Bump Height, Width, Pitch,
RT Uniformity, Bonded Wafer Thickness, Roughness after Grinding, Wafer Edge Etching, Cu Nail Height, Uniformity, Coplanarity and Defect Inspection
r Bow, Warpage and Stress, Alignment Inspection (Edge Trim), Defect Inspec- Width, Pitch, Coplanarity and Defect (Adhesive Residuals, Cracks and
Measuring Control, Wafer Edge Inspection (Edge tion (Cracks) Inspection) Delamination), Isolation Layer
Applications Trim), Void Detection Thickness and Uniformity
Dicing Logic to BGA C2C stacking Molding

Groove Depth, Width and Uniformity, Stacking Overlay, Packaging Topo- Stacking Overlay, Final Packaging Mold Topography, Flatness, Rough-

-RT Protective Film Thickness, Defect In- graphy, Flatness and Planarity, Thermal Topography, Flatness and Planarity, ness and Thickness, Thermal Load,

™ spection (Edge Chipping and Cracks) Load, Warpage, Deformation, Global Thermal Load, Warpage, Deformation, Warpage, Deformation, Global and
and Local Strain Global and Local Strain Local Strain

Measuring
Applications
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metrology applications for Advanced Packaging

Pl and PR film thickness, Pl and PR opening kol

CD and overlay

1 1 1 FRT-0
TSV metrology, fill monitoring, trenches . . —— |
seed layer metal inspection - :
: |

plated Cu thickness

flatness and uniformity after CMP \/

UBM height and rouhgness [

RDL thickness, width and roughness

bump and nail height, diameter and coplanarity
bow and stress

carrier, adhesive, bonded wafer thickness, and TTV

final packaging topography and planarity

vV V.V V V V VYV V V V V VYV VY

stacking deformation after thermal load
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» mold inspection
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FRT in RUSSIA —
=ST...

METROLOGY™

Pros and Cons

>
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People: nice, good fit, reliable

Budgets: like electrons, you never know where they really are

Regulations, sanctions, export, customs: becoming a real problem
Market size: small but existing

Political situation: difficult from all sides, “normal” people can not really
understand whats going on

FRTs benefits to Russia: German, top notch technology, Russia friendly, nice
people, good support, reliable

Music: Cologne music sounds familiar to or Russian visitors ;-)

... Polka, Polka, Polka, vom Rhin bis an die Wolga,
Polka, Polka, Polka, der Pitter und die Olga...

(Brings)
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FRT GmbH
Friedrich-Ebert-Strasse 75
51429 Bergisch Gladbach

Germany
www.frtmetrology.com

THANK YOU FOR YOUR ATTENTION
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