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Fig. S1. Cyclic voltammograms using a standard gold electrode at a scan rate of 10mV/s for (a) Bi2Te3, and (b) CuSbTe electrolytes.
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Fig. S2. EDX spectra for chemical composition analysis of (a) Bi2Te3, and (b) CuSbTe films.



Table S1. Comparison of the thermoelectric properties of different electrodeposited p-type materials.
	TE material
	Annealing temperature (°C)
	Seebeck coefficient
(µVK-1)
	Electrical conductivity (Sm-1)
	Power factor
(µWm-1K-²)

	CuSbTe (this work)
	150
	29.8
	9.5 x 104
	84

	Sb2Te3 [1]
	150
	155
	~1.5 x 104
	~360

	Sb2Te3 [2]
	200
	170
	~1.3 x 104
	~370

	BixSb2-xTey [3]
	150
	130
	~2.8 x 104
	~475

	AgSbTe2 [4]
	100
	325
	~0.5 x 104
	553
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Fig. S3. SEM images of electrodeposited Bi2Te3 and CuSbTe legs (a) at high magnification cross-sectional view, and (b) at 90° angle rotation to observe the uneven growth at the centre and edges.
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Fig. S4. Microscopic image of (a) flip-chip bonded device, and (b) its mounting between two supporting rings for the cross-sectional SEM imaging of Au/In/Au bonds and TE legs.
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Fig. S5. Measurement setup to evaluate the net cooling (∆T) of micro-TECs.



[image: ]Fig. S6. Thermal profile image of (a) bottom and (b) top surfaces of the micro-TEC (Device_2) at an applied current of 20 mA. The temperature is the average surface temperature taken at different carbon markers placed on the device, giving a ∆T of ~0.3 K.
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Fig. S7. Residuals (measured-fitted) vs. applied current for (a) Device_1, and (b) Device_2. The horizontal line marks zero residual.


[image: ]
[bookmark: _GoBack]Fig. S8. Simulated net cooling of the device with three mesh sizes for different leg heights (from 13 to 60 µm). The numbers of elements for the fine, extra fine, and extremely fine meshes are 2112, 6512, and 28889, respectively.
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