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Figure S1. Illustration of the electrode layouts and dimensions of the device.
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Figure S2. Fabrication process of the FTEG.
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Figure S3. Stress simulation model of the FTEG. (a) Conventional electrode arrangement. (b) Low-stress electrode arrangement. Stress contour of the (c) conventional electrode and (d) low-stress electrode configurations.
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Figure S4. Thermoelectric calculation model of the FTEG. (a) Bending model. (b) Schematic diagram of the circuit node to connect the ammeter, the external load, the FTEG, and the voltmeter. (c) Generated voltage and current of the FTEG as a function of the external load resistance under different temperature gradients. (d) Generated power of the FTEG as a function of the external load resistance under different temperature gradients.
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Figure S5. Schematic of the EM electronics.
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Figure S6. Layout of the EM electronics and bills of materials.
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Figure S7. Characterization and testing of thermoelectric energy management electronics.
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[bookmark: _Hlk138163923]Figure S8. Illustration of the wearability testing setup for the FTEG.
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[bookmark: _Hlk137827295]Figure S9. Performance comparison of different types of thermoelectric devices.



Table S1 Summary of the performance and application of TEGs
	Ref.
	Device
	Number of thermocouples
	Substrate
	ΔT
(K)
	Output voltage
(mV)
	Power density
	Applications

	S1
	AF-TEG
(3-level)
	/
	CNT
	13
	350
	8.5 W/m3
	LED

	S2
	W-TEG+
Li-S battery
	96
	FPCB
	8.6
	60
	8.7 µW/cm2
	Charging the battery

	S3
	S-TEG
	50
	
Ecoflex elastomer
	19
	123
	170 uW/cm2
	Force sensor

	S4
	S-TEG
	96
	/
	15
	78.2
	13.8 μW/cm2
	LED

	S5
	C-TEGs
	220
	PDMS
	13
	668
	/
	LED

	S6
	F-TEG
	50
	/
	9
	50
	10 μW/cm2
	LED

	This work
	FTEG+PM
	287
	PI
	4
	167.5
	13.6 μW/cm2
	BLE+Sensor



Table S2 Classification of TEGs and their thermoelectric properties
	Ref.
	Materials
	Generator types
	ΔT [ K ]
	Vmax [ mV ]
	PDmax [ W m−2 ]
	PDmax /ΔT2
[ mW m−2 K-2 ]

	S7
	CNT/PEDOT: PSS fibers
	TE fibers
	44
	45 #
	0.070
	0.036

	S8
	CNT/PEDOT: PSS nanofibers
	TE fibers
	28
	8.6
	—
	—

	S9
	CNT/PEDOT: PSS
	TE fibers
	41
	8.24
	0.022
	0.013

	S10
	(BTS)/PI/PDMS
	TE fibers
	25
	≈400 #
	0.58
	0.928

	S11
	Ag2Se/PVP
	TE films
	29.1
	≈29
	28.8
	34.01

	S12
	PEDOT: PSS/SWCNTs
	TE films
	20
	6.34
	0.609
	1.52

	S13
	Ag2Se/PI
	TE films
	30
	≈17.5
	29.55
	32.83

	S14
	Ag/Ag2Se/PI
	TE films
	27
	18.5
	8.74
	11.99

	S15
	Cu2Se/Ag2Se/Ag2Se
	TE films
	40
	60 #
	13.4
	8.38

	S16
	Bi0.5Sb1.5Te3\Bi2Te2.7Se0.3\elastic fabric
	TE particles
	33.24
	111.49 #
	—
	—

	S17
	n-Bi2Te3/p-SbxTey/PI
	TE particles
	29.9
	—
	143
	160

	S18
	Bi0.5Sb1.5Te3/Bi2Se0.5Te2.5/PI
	TE particles
	50
	—
	27
	10.8

	S19
	p-Bi2Te3/n-Bi2Te3/PI
	TE particles
	10.9
	70 #
	0.1533
	1.29

	S20
	p-Bi2Te3/n-Bi2Te3
	TE particles
	60
	107.8 #
	2.36
	0.6

	This work
	Bi2Te3/PI/PDMS
	TE particles
	4
	167 #
	0.136
	8.5


# The output voltage of these devices (italic bold) surpasses the startup voltage (30 mV), making them suitable for utilizing EM electronics in this study.
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Conventional electrode arrangement

Low stress electrode arrangement
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Element Type Value Manufacturer Part Number Element Type Value Manufacturer Part Number

Number Number
1 Capacitor 10 uF GRM188B31H105KAALD 23 Resistor 100k Ohm RCO0603FR-07100KL
2 Capacitor 10nF 0603CG102J10INT 24 Resistor 00hm 0603WAF0000T5E
3 Capacitor | 470 pF AC0603JRNPOOBNA71 25 Resistor 5.6M Ohm RC0603JR-075M6L
4 Capacitor 47 uF 0603F476M6R3NT 26 Resistor 6.8M Ohm AC0603JR-076M8BL
5 Capacitor 2.2 uF 0603B225K160NT 27 Resistor 5.6M Ohm RC0603JR-075M6L.
6 Capacitor 10nF 0603CG102J10INT 28 Resistor 10k Ohm 0603WAF1002T5E
7 Capacitor 470 pF AC0603JRNPOOBN471 29 Resistor 10k Ohm 0603WAF1002T5E
8 Capacitor | 100 uF GRM31CR60J107KE39L 30 Switch — SSAJ120100
9 Capacitor 100 uF GRM31CR60J107KE39L 31 Capacitor 1000 uF TPSV108MO06R0050 C7361
10 Capacitor 100 uF GRM31CR60J107KE39L 32 inductor 1:100 LPR6235-752SML
11 Capacitor 100 uF GRM31CR60J107KE39L 33 Capacitor 470 uF T495X337K010ATE060
12 Capacitor 10 uF GRM188C80)106KA73D 34 SBD —_— PMEG3010EJ,115
13 Capacitor 470 pF AC0603JRNPOOBN471 35 inductor 1:100 TRANSFORMER
14 Capacitor 3.3 nF ACO0603KRX7R9BB332 36 SBD — PMEG3010EJ,115
15 Capacitor 220 pF GRM1885C1H221FA01D 37 Ferrite Bead 330 Ohm BLM21PG331SH1D
16 Capacitor | 0.47 uF CL10B474KABNNNC 38 Supercapacitor 220 mF DSK-3R3H224U-HL
17 Capacitor 0.1 uF CL10F104ZB8NNNC 39 Switch — LPR6235-752SML
18 Capacitor 2.2 nF GCM1885C1H222FA16D 40 DC-DC Converter — LTC3109
19 Capacitor | 1.0 uF GRM188B31H105KAALD a1 PMIC — S6AE103A
20 Capacitor | 0.1uF CL10F104ZBENNNC 42 BLE — CYBLE-022001-00
21 Resistor 0 Ohm 0603WAF0000TSE 43 Sensor — S17006-A20-IM1
2] Resistor | 0 Ohm 0603WAF0000T5E
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