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Fig. 1.

(a) Schematic diagram for the Hall devices and corresponding measurement setup; FM and HM are short for

ferromagnetic layer and heavy metal layer, respectively; (b) and (c) bias current dependence of critical switching current
at Hy = +100 Oe and —100 Oe, respectively, for Pt/Co/MgO system; (d) and (e) bias current dependence of the critical

switching current at Hy = 4100 Oe and —100 Oe, respectively, for Ta/CoFeB/MgO system [11],
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Fig. 2. (a) Schematic diagram and its measurement setup for a “+” type spin logic device; (b) “AND

77’ (C) “OR”, (d) “NOT”,

(e) “NAND” and (f) “NOR” gate realized by the “+” type spin logic device 131,
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Fig. 3. (a) Schematic diagram and its measurement setup for a “Xx” type spin logic device; (b) “OR’

77 (C) “AND”, (d) “NAND”,

(e) “NOR” and (f) “NOT” gate realized by the “x” type spin logic device 4.
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Table 1. Comparison between two diferrent spin logic devices.
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FM1: In-plane anisotropy
FM2: Perpendicular anisotropy
IEC: Interlayer exchange coupling
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Fig. 4. Spin Hall logic device based on an interlayer-coupled system: (a) The stack structure of the system; (b) proposed

“AND” and (c) “NAND” logic function of the device. Programmability is realized by controlling magnetization of the

FM1 via bias current.
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Abstract
Spin logic has advantages of nonvolatility, CMOS compatibility and fast speed, thus it has become a promising
alternative solution to realizing non von Neumann computing architectures. Here in this paper we show two hopeful
spin logic solutions based on spin Hall effect and spin orbit torques. First basic Boolean logic and storage functions
are realized in a spin Hall logic device. Furthermore, utilizing symmetric requirements for magnetic fields and applied
current, programmability of the spin logic device among 5 different Boolean logic functions, “AND”, “OR”, “NOT?”,
“NOR” and “NAND?”, is even realized. The demonstration of programmable spin Hall logic can advance the birth and

development of practical spin logic devices and circuits.
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