ISSN (Print) 1598-5385
ISSN (Online) 2233-6648

LAT=> Journal of the Korean Magnetics Society 35(6), 312-317 (2025) https://doi.org/10.4283/JKMS.2025.35.6.312

Influence of Magnetic Field Assisted Deposition on the Crystal Structure
and Exchange Bias Formation in IrMn;

Tae-Hwan Kim, Hojeong Oh, Jaeyun Choi, and Sunghyun Min
Department of Physics and Chemistry, DGIST, Daegu 42988, Korea

Jaehun Cho and June-Seo Kim*
Department of Nanotechnology, DGIST, Daegu 42988, Korea

(Received 11 November 2025, Received in final form 16 December 2025, Accepted 17 December 2025)

In this paper, the effects of applying an external magnetic field generated by permanent magnets on the crystal structure and
formation of exchange bias were investigated during the deposition of IrMn;/Co;sFe,s multilayer thin films using a DC magnetron
sputtering system. X-ray diffraction analysis revealed that the IrMn; films deposited under an applied magnetic field exhibited a more
ordered crystal orientation along the (200) plane compared to the specimen deposited without a magnetic field. In addition, the
exchange bias was not confirmed in an attempt to form exchange bias without an annealing process by aligning the interfacial spin
moments of the antiferromagnetic layer in a specific direction through an external magnetic field during deposition. To identify the
underlying reasons, the crystal structure and the magnitude of exchange bias were analyzed before and after thermal annealing under
an external magnetic field for both (non) field-assisted specimens. Despite the crystal structure of IrMn; being dominantly changed in
(200) plane, exchange bias was induced. Through this observation, we proposed a design improvement for the magnetic field
application method during the deposition process.
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Fig. 1. (Color online) Simplified side view schematic of DC magnetron sputtering process depending on inserting magnet (a) sample stage without
magnet (b) sample stage with magnet and magnitude of magnetic field depending on the position in (c) side view and (d) top view schematic.
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Fig. 2. (Color online) XRD patterns of (a) IrMn; 59 nm single layer and (b) Buffer/[rMn; 30 nm/Ta 5 nm multi-layers.
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Fig. 3. (Color online) (a) In-plane hysteresis loop of Buffer/IrMn; 10 nm/Co7sFeys 5 nm/Ta Snm thin film deposited under external magnetic field
(b) XRD pattern of Buffer/IrMn; 30 nm/Ta 5 nm thin film deposited under external magnetic field.
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Fig. 4. (Color online) After field annealing process, (a) XRD pattern of Buffer/IrMn; 30 nm/Ta 5 nm and (b) in-plane hysteresis loop of Buffer/
IrtMn; 10 nm/CossFe,s 5 nm/Ta 5 nm thin films deposited without applying magnetic field. And (c) XRD pattern of Buffer/IrMn; 30 nm/Ta 5 nm
and (d) in-plane hysteresis loop of Buffer/IrMn; 10 nm/Co7sFe,s 5 nm/Ta 5 nm thin films deposited with applying magnetic field.
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