. W
SEM HV: 5.0 kV WD: 4.06 mm
View field: 161 ym Det: In-Beam SE
SEM MAG: 1.72 kx  Date(m/d/y): 05/25/21

SEM HV: 5.0 kV WD: 4.02 mm
View field: 31.8 ym Det: In-Beam SE 10 pm

SEM MAG: 8.71 kx  Date(m/dly): 05/25/21 CTI-LiMicro

MIRA3 TESCAN SEM HV: 5.0 kV WD: 4.02 mm | MIRA3 TESCAN|

View field: 6.42 ym Det: In-Beam SE 2pm
CTI-LiMicro SEM MAG: 43.1 kx | Date(m/dly): 05/25/21

SEM HV: 5.0 kv WDA 4.02 mm
View field: 16.5 ym Det: In-Beam SE
SEM MAG: 16.8 kx | Date(m/d/y): 05/25/21

CTI-LiMicro

Annx1: Scanning Electron Microscopy of the TaN film surface varying the

magnification.

Table 1: Parameters calculated and extracted from the CxV and IxV curves of the MOS capacitors
with TaN/TiO- deposited by RF/ALD sputtering, with a thickness of 2 nm of TaN. Flat band voltage (Ves),
hysteresis (AVeg), Maximum capacitance (Cmax), Minimum capacitance (Cmin), Effective charge density

(Qo/q) and Leakage current density in accumulation and inversion.

TaN - 2 nm - square

Top Vs | AVig |  Chmax Cmin Qo/q Leakage Leakage
electrode current in +2V | current in -
size (accumulation) 2V




(inversion)

um Volts | Volts | Faraday | Faraday | (/cm™) j(A/em?) j(A/em?)

800 1,24 | 0,02 | 3.5E* | 99E7 - 8E? -9,2E¢
423E"

400 1,72 | 0,13 | 1,42E* | 2,45E° - 7,5E2 -7,3E¢
9,54E"7

200 1,85 | 0,04 | 8,17E° | 6,05E° - 8E? -6,7E¢
2,35E'®

100 1,90 | 0,03 | 3,36E° | 14E® - 7E? -5,4E°
4,00E2°

Table 2: Parameters calculated and extracted from the CxV and IxV curves of the MOS capacitors
with TaN/TiO; deposited by RF/ALD sputtering, with a thickness of 4 nm of TaN. Flat band voltage (Vrs),

hysteresis (AVeg), Maximum capacitance (Cmax), Minimum capacitance (Cmin), Effective charge density

(Qo/q) and Leakage current density in accumulation and inversion.

TaN - 4 nm - square

Top VB | AVpg | Cmax Cmin Qo/q Leakage Leakage
electrode current in +2V | current in -
size (accumulation) 2V
(inversion)
pm Volts | Volts | Faraday | Faraday | (/cm™) j(A/em?) j(A/em?)
800 1,4 | 001 | 3E? 8,2E” | -4,04E" 1,5E" -3,3E7
400 1,8 0,01 1E* 2,0E° | -7,03E" 9,2E! -42E!
200 2,04 | 0,01 4B 5,0E¢ | -1,27E™ 9,4E2 -8,5E*
100 2,08 | 0,01 8E¢ 1,2E° | -1,01E* 9E~ -6,4E*




