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Fig. S1. Repeatability of variations in switching threshold voltage due to the manufacturing process. Optical images of (a) Chip Sample 1, (b) Chip Sample 2, and (c) Chip Sample 3. The resistance of all units in the array as a function of applied writing voltage for (d) Chip Sample 1, (e) Chip Sample 2, and (f) Chip Sample 3.
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Fig. S2. The function of resistance versus applied writing voltage for another 6 devices before and after the endurance test. The threshold switching voltage of these devices remained unchanged, demonstrating that write cycles do not degrade SOT-MRAM chip performance.
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Table S1. 
Comparison of this work with state-of-the-art PUFs
	
	Ref [1]
	Ref [2]
	Ref [3]
	Ref [4]
	Ref [5]
	This work

	Technology
	Passive memristor
	130 nm SRAM
	2T2R RRAM/
130 nm CMOS
	Discrete SOT device
	2T2R STT-MRAM/
22 nm CMOS
	3T1R SOT-MRAM/
180 nm CMOS

	Entropy Source
	*
	**
	Resistance variation
	Switching polarity
	Time delay
	Switching 
threshold voltage

	Demo Complexity
	10×10×2 
3D
	Not mentioned
	2×8 Kb
(M/D mode)
	4×8
	6.6 Mb
	1 kb

	Cell Aera (μm2)
	0.1225
	6.3
	2.86/1.815
	Not mentioned
	Not
 mentioned
	0.315

	CRP Capacity
(PUF type)
	~7×106
(strong PUF)
	2000
(weak PUF)
	64 per chip
(weak PUF)
	12 
(weak PUF)
	Not mentioned (weak PUF)
	~109
(strong PUF)

	Temperature (℃)
	25 - 90
	-40 ­ 120
	25 - 150
	Not tested
	RT
	-40 - 100

	UF (%)
	~50
	~50
	49.53/50.01
	48.9
	Not mentioned
	50.07

	UQ (%)
	50.07
	49.23
	49.92/49.99
	51.7
	49.99
	49.89

	BER (%)
	1.22/5.93
@RT/90℃
	~6@120℃
	0/0
	Not tested
	0
	0@100℃

	DF (%)
	50.01
	Not mentioned
	Not
 mentioned
	Not mentioned
	Not
 mentioned
	50

	ACF
@95% confidence
	Not tested
	0.0228
	0.0075
	Not tested
	Not tested
	0.0012

	Assistant  Technique
	Not needed
	TMV, EVB
	Not needed
	Not needed
	TMER
	Not needed

	Reconfigurable?
	No
	No
	Yes
	Yes
	 Yes
	Yes

	Resist 
ML Attack?
	Yes
	Not tested
	Not tested
	Not tested
	Not tested
	Yes


* I-V Nonlinearity Variation  ** State trend of volatile memory after power on
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