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Fig. S1 | a, SEM image of the vertically aligned ACNT arrays, with an estimated density exceeding 100 nanotubes per micron, facilitating efficient carrier transport. b, Raman spectrum of ACNT arrays, exhibiting a G⁺/D ratio of ~33.12, indicative of high structural quality.
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Fig. S2 | Schematic diagram of the fabrication process of the flexible Schottky diodes based on ACNT arrays. The detailed process is described in Methods.
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Fig. S3 | SEM image of a flexible schottky diodes based on CNTs with a G-S-G structure. The image on the right is an enlarged image of the device channel.
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Fig. S4 | Current-density distribution at 1 V of forward bias for ACNT flexible Schottky diodes. Histogram of the current density 𝐽 measured at 𝑉 = 1 V for ACNT-FSBDs.
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Fig. S5 | a, Smith chart representation of the flexible Schottky diode with a channel width of 20 μm and a length of 200 nm, measured at 0 V bias. The ADS simulation results are overlaid for comparison, demonstrating the impedance characteristics. b, Frequency-dependent variation of resistance (top) and capacitance (bottom) for the diode, spanning from 100 MHz to 40 GHz. Symbols denote values extracted from the measured RF response (experimental data).
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Fig. S6 | Extrinsic cutoff frequency of CNT-FSBDs. Histogram showing the extrinsic cutoff frequency fc,ext for CNT-FSBDs at zero bias (flat state), aggregated over 4 devices ( W = 60 µm). The 𝑓c,ext is obtained from rectifier measurements as the −3 dB (half-power) point where the rectified output Vout drops to  (≈0.707) of its peak (low-frequency) value, thus reflecting parasitic losses of the full device/circuit.
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[bookmark: _Hlk174401452]Fig. S7 | Extrinsic cutoff frequencies of flexible Schottky diodes based on ACNT arrays at different bias voltages and different power. a, Extrinsic cutoff frequencies of diodes at different bias voltages, measured at an input power of 0 dBm. b, Output voltage as a function of input RF power in the Wide power range (-30 to 3 dBm) at five different operating frequencies (800 MHz, 2.4 GHz, 5.6 GHz, 10 GHz, and 20 GHz). The Schottky diode features a channel length of 200 nm and a width of 60 μm, with measurements conducted at 0 V bias, demonstrating its frequency-dependent rectification performance.
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Fig. S8 | Schematic diagram of radiation-resistant instrument. The sample platform is a multi-hole plate, and different holes are exposed to different radiation doses.


	
	Substrate
	Current Density at 1V (A/µm)
	f(c,int) (GHz)
	f(c,ext) (GHz)
	Ref.

	
	Flexible
	Hard
	
	
	
	

	ZnO
	
	Glass
	4.52×10-10
	330
	10
	1

	IGZO
	PET
	
	2.53×10-9
	16.7
	6.3
	2

	
	
	Glass
	
	1.8
	1.1
	3

	Graphene
	Foil
	
	4.89×10-8
	100
	\
	4

	MoS2
	PI
	
	3.11×10-6
	≥100
	10
	5

	GaAs
	PI
	
	5.78×10-5
	
	4
	6

	
	CNF
	
	
	15.1
	5.8
	7

	Ge
	Plastic
	
	\
	20
	
	8

	
	Plastic
	
	
	10
	
	9

	Si
	PET
	
	\
	\
	1.6
	10

	WSe2
	
	Glass
	\
	\
	10
	11

	Organic
	
	Glass
	\
	\
	14
	12

	This work
	PI
	
	3.08×10-5
	≥335.7
	28.6
	


Tab. S1 | Benchmarking of key performance metrics. Current density at 1 V, intrinsic cutoff frequency 𝑓c,int, and extrinsic cutoff frequency 𝑓c,ext compiled from prior reports. Source articles are listed in Supplementary References.


	
	Substrate
	TID (Mrad)
	Ref.

	
	Flexible
	Hard
	
	

	IGZO
	
	Si
	0.25
	13, 14

	GaAs
	
	Si-GaAs
	1
	15

	GaAs-Si
	
	\
	2
	16

	Si
	
	Si
	3
	17

	CNT on
	
	Si
	15
	18

	
	
	
	2.2
	19

	
	
	
	15.5
	20

	CNT
	PI
	
	2
	21

	
	
	
	4
	18

	This work
	PI
	
	3
	


Tab. S2 | Benchmarking of TID performance. Literature sources compiled for TID benchmarking of devices discussed in the main text. Full citations are provided in Supplementary References.
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