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Perform high-resolution
imaging and versatile analysis
Lof your power semiconductor devices_I

ZEISS Sigma and GeminiSEM Families

The semiconductor industry is gradually
moving from silicon to compound semi-
conductors for power applications, driving

technology advancements and setting new

benchmarks for efficiency and perfor-
mance.

This technology shift brings forth a myriad
of challenges. The intricacies of epitaxial
layers, the rigorous quality standards for
wafers, and the subtle defects in com-
pound materials demand strict attention.

In addition, the progression toward vertical
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Inlens secondary electron (SE) image of cleaved SiC
MOSFET. Implant zones under the gate are strongly
highlighted by passive voltage contrast, providing
information on junction health and placement.

N+ regions to either side of gate are dark, while
P-type body regions appear as bright zones.

device structures adds complexity, requiring
in-depth analysis of p-n junctions, dopant
profiles, and other essential device parameters.

Addressing these challenges is paramount.
With ZEISS FE-SEMs, the industry is well-
equipped to navigate and overcome these
hurdles.

ZEISS Sigma and GeminiSEM FE-SEM
families provide both advanced imaging
and analysis techniques to reveal more
details about semiconductor materials
and structures. They contribute to
comprehensive understanding of power
devices and help to solve their design
challenges.

These techniques enable:

m Visual assessment of crystallographic
defects, such as dislocations generated
in the epitaxial growth process, using
electron channeling contrast imaging
(ECCI) with a highly efficient BSE
detector.
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Electron beam induced current (EBIC) measurement
from SiC MOSFET cross section highlighting depletion
zones between P-well and N-type epilayer regions.
This data aids in highlighting process variations and
observing device-turn on.

Highlighting dopant distributions

and interconnect failures by imaging
techniques sensitive to electric potentials
such as active and passive voltage
contrast (AVC, PVC), using an extremely
sensitive Inlens SE detector.
Classification of dislocation defects in
wafer substrates utilizing a dedicated
cathodoluminescence (CL) detector, or
the variable pressure mode SE (VPSE)
detector.

Large range of sample analytics by
providing a freely-configurable platform
for nanoprobing, AFM, EDS, and TKD
to facilitate comprehensive material and
electrical analyses.

Full-scale 200 mm wafer analysis using
a large chamber and large-travel-range
specimen stage.

Efficient defect reviews with KLARF
defect coordinate file navigation
integrated in the system software.
Easy-to-use large area imaging using
ZEN Automated Imaging to seamlessly
transition from the imaging process
through automatic segmentation to
detailed report generation.

Seeing beyond



Sigma and GeminiSEM FE-SEMs are powerful solutions for power semiconductor
analysis. Sigma's adaptable design and user-friendly interface cater to evolving
requirements. GeminiSEM'’s precision and high-resolution imaging capabilities extends
this concept into the sub-nanometer range. Both offer unique capabilities for diverse
and correlative material characterization and up to 200 mm wafer compatibility.

FE-SEM Platform Benefits for Power Semiconductors
m Immersion field-free optics — no interference with electronic property measurements
m Low-voltage, high-resolution performance for beam-sensitive power devices > 5 um

Most stable beam current in the industry for repeatable and high-precision electrical
CL image of GaN substrate imaged at 5 kV with a Gatan

Mono-CL detector, which shows strongly reduced total
CL emission around dislocation cores. Spectographic
analyses of CL signals can also give hints as to specific

property measurements

Large field-of-view without distortion to analyze large circuitry, connected blocks

and monitor probe landing

Technical Specifications

Ease-of-use with external modules such as nanoprobing and AFM-in-SEM

defect types.

Channeling contrast image of dislocations in GaN,
imaged at 30 kV using BSE detector.

System Sigma 560 Sigma 360 GeminiSEM 560 GeminiSEM 460 GeminiSEM 360
Resolution @ 1 kVv* 1.2 nm 1.3 nm 0.8 nm 1.1 nm 1.2 nm
Resolution @ 1 kV/DCV** 1.0 nm 1.1 nm 0.5 nm 0.9 nm 1.0 nm
Maximum Field of View 4.6 mm @ 5 kv 4.6 mm @ 5 kV 1.6mm@ 1kV 5mm @ 5 kV 5mm @ 5 kV
high resolution 8.5 mm WD
56 mm @ 15 kV
overview mode
Stage Eucentric Cartesian Eucentric Eucentric Eucentric
130 mm XY 125 mm XY 130 mm XY 130 mm XY 130 mm XY
Lens Gemini 1 Gemini 1 Gemini 3 Gemini 2 Gemini 1
Probe Current 20 nA 20 nA 20 nA 40 nA 20 nA

100 nA option available

100 nA option available

100 nA option available

100 nA option available

100 nA option available

Ports

14

10

19

19

19

Maximum Sample Size

Up to 150 mm wafer

Up to 150 mm wafer

Up to 200 mm wafer

Up to 200 mm wafer

Up to 200 mm wafer

* Upon final installation, the resolution is proven without deconvolution in the systems acceptance test at 1 kV and 15 kV in high vacuum.
** Digital resolution (deconvoluted)
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