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Figure S1 | Hysteresis loop and SOT switching in a Ta/NiFe structure. a, Hysteresis loops of the Ta (5nm)/NiFe (4 nm) structure measured with magnetic fields along the x-axis (solid blue) and y-axis (open red). b, RH versus in-plane current pulse (IP) of the Ta/NiFe bilayer. The arrows denote the sweeping direction of IP.
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Figure S2 | Thickness dependence of SOT-induced AFM switching. a-e Hysteresis loop measured using a magnetic field along the x-axis, Bx (a), the φAFM versus current density (JP) curves of the IrMn (tIrMn)/NiFe (4 nm) samples with tIrMn = 5 nm (b), 10 nm (c), 15 nm (d), and 20 nm (e). f-k. Hysteresis loop measured using Bx (f), the φAFM versus JP curves of the IrMn (5 nm)/NiFe (tNiFe) samples with tNiFe = 3 nm (g), 4 nm (h), 5 nm (i), 7 nm (j), and 10 nm (k). The arrows denote the sweeping direction of JP.
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[bookmark: _Hlk59453245][bookmark: _Hlk59453262][bookmark: _GoBack]Figure S3 | Memristive behaviour of AFM switching with the opposite current sweep. Minor φAFM vs IP curves for the IrMn (5 nm)/NiFe (4 nm)/Ta (1.5 nm) sample with a 4-μm-wide Hall bar, measured under the same sequence as shown in Fig. 4 of the main text with IP,ini = +32 mA and IP(-max) varying from -22 mA to -31 mA.



image2.tiff
Supplementary 1

a b
0.6 30
-2 B,
0.31 o By 15
S
5 » -—
qJ N
0.0 0.
£ < -
& —
'0.3' . ":\;‘ _15_
(((((((((((((((1(((1((((((((((((“ Ta (5)
-0.6 : | . 30 | |
-2 -1 0 1 2 40 20 5 -

Zmh) fp (MA)




image3.tiff
Supplementary 2

a b

0.6

-0.6 . ; | |
-40  -20 30 60
BX
tIrMn=25
P = = m—
—
20l — .
60 30 0 30 60

60 30 0 30 60
Is (mA)




image4.tiff
Supplementary 2

f

NiFe (t)

IrMn (5)





image5.tiff
Supplementary 4

* N O < 10 O N~ 0 OO O
EQ QN Qoo
a
o
4
B 5 s
\an\\\nﬁ“\\
%%m%s&@% Lo
ORI, N
nilies il
oﬂoon‘.ﬂn\.ﬂoﬂﬂ
T 1
00606 o o PO 000#
| ?
ﬁo“b‘g\ﬁ\lb\éh.l”\ -m
7 1
o
o
; ¥

T
o
™

(o)

~

o

AOV UEL/Z)

-15 1

-30 1

I, (MA)




image1.png
Supplementary 1

a b
0.6 30
-8 B,
0.3 o By 15
S
5 » -—
qJ N
0.0 0.
g < -
& —
'0.3' . ":\g _15_
(((((((((((((((1(((1((((((((((((“ Ta (5)
-0.6 : | . 30 | |
-2 -1 0 1 2 40 20 5 -

Zmh) fp (MA)




