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Investigating the Application of Low Accelerating

Voltage 4DSTEM on Semiconductor Failure Analysis

Shaohong Cao®, Lingyi Xu, Changjin Yang, Hao Ma, Yangyang Tian,
Aijun Zhang, Yunchuan Kong, J effery Xu and Heng Liao
HiSilicon Technology Co., Ltd., No. 2222 Xinjingiao Road, Shanghai
*Email: caoshaohong@hisilicon.com

Abstract: Four-dimensional scanning transmission electron microscopy(4DSTEM) is a technique
to reconstruct the sample information from a four-dimensional dataset which contains a set of
diffraction patterns collected by a pixelated electron detector at each beam scanning position. The
application of 4DSTEM mainly aims for 1) lower dose imaging to reduce the electron radiation
damage, 2) higher spatial resolution to deconvolve the point spread function [1], 3)
multidimensional material information like electric/magnetic field, strain, phase etc. [2] [3]. Low
acceleration voltage 4DSTEM has its special advantages of more sensitive electric or magnetic field
mapping and low cost [1]. In this abstract, we demonstrate the characterization of the build-in
electric field of PN junctions with a low-accelerating-voltage 4DSTEM apparatus developed in
house.

Keywords: Low-accelerating-voltage 4DSTEM apparatus, Electric field, PN junction

Fig.1 (a) and (b) shows the modulus and phase of the PN junctions reconstructed with differential phase contrast;
(c) shows the secondary electron image collected synchronically: (d) shows the color image combined with the
modulus (brightness) and phase (color).
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