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Many of Imina Technologies' most advanced Electrical 
Failure Analysis (EFA) capabilities, including multichannel 
and quantitative EFA, are enabled by the unique in-situ pre-
amplifier architecture designed with our long-term partner 
point electronic. 
The signal from each probe is collected and amplified in-
situ: close to the sample, right inside the electron 
microscope chamber. This approach unlocks access to the 
signals that would otherwise remain masked by noise. The 
calibrated gain of these pre-amplifiers allows the users to 
compare measurements across samples and derive their 
quantitative material characteristics.
On the workflow side, the Precisio™ software superposes 
the signal from each probe onto the secondary electron 
image in real time, using different colors. Live color-coding 
significantly simplifies experiment interpretation and can 
entirely remove the need for post-processing. In cases that 
require advanced analysis such as image math, dedicated 
post-processing microDIP software is included in the 
package.
As a result, our users benefit from powerful and precise 
failure analysis, a shorter learning curve, and faster time-to-
data.

In this paper, we present five capabilities enabled by in-situ 
pre-amplification for more powerful and precise failure 
analysis, shorter learning curve, and accelerated time-to-
data.

1. Significantly improved Signal-to-Noise Ratio (SNR)

The low-frequency noise picked up on the way to ex-situ 
amplifiers outside the SEM chamber masks the Electron 
Beam Absorbed Current (EBAC) and Resistance Contrast 
Imaging (RCI) signal on low-resistance samples. In situ 
pre-amplification significantly improves SNR for such 
samples, enabling meaningful EBAC and RCI on samples 
with resistances down to a few tens of ohms.

Figure 1. RCI signal collected with in-situ amplifiers on low-
resistance samples, with useful features still 
distinguishable even in the 100 � sample [1-2].

Figure 2. Live superposition of the EBAC signal collected 
by each of the four probes.

Figure 3. A p-n junction in a 7 nm technology node with 
EBIC [3-4, 8].

2. Live color-coded EFA signal visualization

Thanks to the four in-situ pre-amplified channels, the signal 
from each probe is acquired and processed independently. 
It is displayed on top of the secondary electron image 
during the measurement, in distinct colors, without any 
postprocessing. This feature makes EFA of complex 
interconnected samples and advanced technology nodes 
more intuitive: immediate visual differentiation of the 
signals simplifies analysis, reduces interpretation errors, 
accelerates decision-making, and significantly shortens the 
learning curve for new users.

3. Live color-coding by direction of current

Instead of color-coding by the probe, users can assign 
different colors to the signal depending on the current 
values. This feature simplifies Electron Beam Induced 
Current (EBIC) interpretation, especially for advanced 
technology nodes, solar cells, and battery materials. It is 
particularly useful for EBIC measurements, as it helps 
users intuitively visualize active p-n junction areas.
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Figure 4. EBIC signal (left) of a cross-section of a solar cell 
p-n junction. Diffusion length of minority charge carriers 
and surface recombination velocity are estimated from line-
profiles of the signal (top right), averaged over 50 locations 
(lower right) [5-6].

Figure 5. Adding EFA signals from several probes 
produces a picture very similar to the secondary electrons 
scan. EBIC and RCI signals cancel each other to reveal the 
topography of the device, as the amount of the absorbed 
current (EBAC) depends on local surface topography and 
composition [7-8].

4. Calibrated gain of the in-situ pre-amplifiers

Calibrated gain enables quantitative EFA measurements. 
Users can extract accurate current values at each pixel to 
perform image math and quantitatively analyze sample 
behavior, e.g. extract the diffusion length of minority charge 
carriers, or directly compare multiple samples between one 
another or to a reference.

5. Image math and advanced post-processing

Separating different sources of contrast by adding or 
subtracting signals can uncover a specific signal that is 
otherwise hidden. For example, EBIC and EBAC signals 
are often admixed, and RCI signal gets unwanted EBAC 
contribution, depending on the probing configuration. 
Adding or subtracting signals, especially in devices with 
complex architectures, is possible thanks to the 
multichannel signal acquisition with calibrated gain. Our 
EFA package includes microDIP, the post-processing 
software, designed to support quantitative analysis and 
advanced image math.
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