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Supplementary Fig. 1 | Photographs of SHP and AgF-SHP samples

Photographs of a. as-prepared SHP film, b. as-prepared AgF-SHP film, c. hollow-squared cut
SHP films, d. U-shaped cut SHP films, e. center part of TE Lego block and f. upper and lower
electrode part of TE Lego block.
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Supplementary Fig. 2 | Characterization of TE 3D printing inks
a. (-potential, b. Complex viscosity (") dependent on the angular frequency and c. Storage

moduli (G’) dependent on the shear stress of the p-type and n-type TE 3D printing inks



Supplementary Fig. 3 | 3D-printed p-type and n-type TE legs



Supplementary Fig. 4 | Volume shrinkage comparison of 3D-printed TE legs
Photographs of the 3D-printed and sintered a. p-type and b. n-type TE legs by one-step 3D-

printing process



AgF:SHP =1:1 AgF:SHP =2:1 AgF:SHP = 3:1
107 g 1.0 10° g 1.0 107 9 1.0
. G' *+ G
T 0.8 10 G 0.8 108 0.8
e tan g L [v] * tan o [+ ]
e Je 06~ s 06< & s L0.6
iy 105 oo, S iy 10°] E 10 : c
i‘ o 40.4 £ 2 ] 042 2 0.4 &
4 0 4 4
10 *lo2 10%4 0.2 10 0.2
10° . . . 0.0 10° . T . 0.0 10° . . . 0.0
102 10" 10° 10" 102 102 10" 10° 10"  10% 102 410" 10° 10" 10°
f(Hz) f(Hz) f(Hz)

Supplementary Fig. 5 | Rheological properties of AgF-SHP with different weight ratios
Storage modulus (G'), Loss modulus (G"), and tan & (shown in blue) of a. AgF-SHP = 1:1, b.
AgF-SHP =2:1, and ¢. AgF-SHP = 3:1 samples, respectively
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Supplementary Fig. 6 | Temperature-dependent TGA curves of AgF-SHP with varying

AgF loading ratios

Continuous weight loss with increasing temperature and differential thermal analysis (DTA,

shown in blue) from 0 °C to 600 °C for the AgF-SHP series: a. AgF-SHP = 1:1, b. AgF-SHP
=2:1, ¢. AgF-SHP = 3:1, and d. AgF-SHP = 4:1 samples, respectively
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Supplementary Fig. 7 | Temperature-dependent DSC curves of AgF-SHP with varying
AgF loading ratios
Heat flow variations as a function of temperature reveal the thermal transitions of the AgF-

SHP series in the range of —80 °C to 20 °C
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Supplementary Fig. 8 | Temperature-dependent power factor of the 3D-printed p-type

and n-type TE materials
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Supplementary Fig. 9 | Temperature distribution simulation of TE Lego block devices
using COMSOL

Temperature distribution of a. upper part, b. lower part and ¢. TE leg parts with low aspect
ratio of TE legs and d. upper part, e. lower part and f. TE leg parts with high aspect ratio of
TE legs
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Supplementary Fig. 10 | Output voltage simulation of 2, 4 and 6 pairs of TE Lego block

devices using COMSOL




Supplementary Fig. 11 | Reconfiguring method of U-, V- and W-shaped TE Lego block

devices

12



41.39 mv

13

COMSOL

1ces using

Supplementary Fig. 12 | Output voltage simulation of U-, V-, W-shaped TE Lego block

dev



