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Published online13July 2026 Gallium phosphide is arucial A38 semiconductor for integrated photonic&nd optoelectronicsdue to its

wide bandgap, high radiation resistance, nonlinear optical properties, and the possibility of integration v
silicon technology.To ensure the reproducibility ofthe device parameters, it is necessary to conttbe

DOI: 10.15826/elmattech.2026.5.072 distribution of free charge carrier concentration in multilayer epitaxial structures based on GaP. This pz
studiesthe capabilities ofelectrochemical capacitanesltage profiling method for the diagnogics of
GaRbasedp-/-nstructures with sharp interfaces. A comparative analysis of thregpes of electrolytes?
aqueous solution®f NH4F, HSOs and HCI 2was carried outTheir influenceon the etching behaviorthe
accuracy of depth determination, and the reliability of the obtained majority charge carrier concentratic
profiles was investigated. It was demonstrated that the use osNlnd HCI leads to nonuniform loca
etching, while HSQu providesthe polishing characteof etchingbut fails to overcome the insoluble interface
between the/-and r-regions. An approach involving the sequential use of${x and HClduring the etching
of this regionwas developed. Thapproachwas successfully tested and enabled the acquisition of relic
concentration profiles acrosthe depth of the studied p-/-n GaPstructures.
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parameters of GaP and Si anke compatibility with the
existing technological processes in microelectronics make
A3B semiconductor compounds constitute the GaP a promising material for placing 358 optoelectronic
foundational basisfor high-frequency electronics and components on silicon substrates [B]. GaP is usually
optoelectronics devices. Among them, the increasinggrown in crystalline form using epitaxial methods [6],
interest in gallium phosphide (GgPstems from its mainly for use in transistor devices [7], liglmitting
advantageous combination of intrinsic properties, diodes [8],and photocells. This material is widely used for
including a wide band gap (~2.26eV), radiation the development of solar cells [20]. The performance
resistance, and pronounced nonlinear optical propertiescharacteristics osuchdevices are largely determined by
[1,2]. These characteristics make GaP a promising materigthe doping profile and the quality of transitions between
for the development and production of optoelectronic layers of the sentonductor structure. Therefore, highly
and photonic devices designed to operate in the visiblsensitive methods for monitoring the parameters of the
and infrared ranges [3]. manufactured epitaxial structures should be used. The
The relevance of studies of GdRased structures is increased requirements are imposed on the methods for
also driven by the possibility of their integration into evaluatng the distribution of free charge carriers (FCC)
silicon technologies. The similarity of the crystal lattice concentrationalong the depth of the device structure.
Multilayered structures with sharp boundaries

1.Introduction

a DepartmentofMicroandNanoelectronics,St. P_etersburg Electrotechnici between the fo /'_’ and n_regions pose a particular
University (LETI), St. Petersburg 197022, Russia . .

b: Renewable energy laboratory, St. Petersburg Alferov University challenge for the experimental studies of FCC
St Petersburg94021Russia = , A distribution, in particular due to the Debye smearing and

c: Laboratory of High-Power Semiconductor Devices, loffe Institute i .. i : " i s
St. Petersburd 94021Russia different profiling resolutions in the "lowhigh" and "high

* Corresponding author;ivkin.leonid2000@gmail.com




