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0. Additional Sample Design and Process Parameters
The samples prepared for the scanning spreading resistance microscopy (SSRM) measurements share a similar structure but still differ in various sample design and process parameters. The most relevant parameters for the process of dopant diffusion from polycrystalline silicon (poly-Si) passivating contacts into the underlying substrate are shown in Table 1, in the main body of the paper. Further parameters which are considered less significant for dopant distribution are summarized below, in Table S1. These parameters are (i) substrate parameters such as the wafer resistivity, the type of dopant in the wafer, and the wafer fabrication method, (ii) the Si film growth method, (iii) the Si film thickness (tSi), (iv) the method used for doping the Si film, and (v) the firing set peak temperature (Tf,p). We would like to note that the firing process was applied only to some of the samples, which all underwent silicon nitride deposition prior to firing.

Table S1. The less relevant design and process parameters of the samples used in this work. The symbols and abbreviations stand for the following phrases: P: Phosphorus, B: Boron, Cz: Czochralski, FZ: Float Zone, Si: Silicon, LPCVD: Low Pressure Chemical Vapor Deposition, PECVD: Plasma Enhanced Chemical Vapor Deposition, tSi: Si film thickness, PIII: Plasma-Immersion Ion Implantation, Tf,p: firing set peak temperature.
	Name
	Substrate Properties
(Resistivity, Dopant, Fabrication Method)
	Si Growth
Method
	tSi
	Si Doping
Method
	Tf,p

	Imec-A
	2.8 Ω∙cm, P, Cz
	LPCVD
	150 nm
	In situ
	No firing

	Imec-B
	2.8 Ω∙cm, P, Cz
	LPCVD
	150 nm
	In situ
	No firing

	Imec-C
	2.8 Ω∙cm, P, Cz
	LPCVD
	150 nm
	In situ
	No firing

	Imec-D
	2.1 Ω∙cm, P, Cz
	LPCVD
	150 nm
	In situ
	No firing

	CEA
	2.3 Ω∙cm, P, Cz
	LPCVD
	150 nm
	Ex situ (PIII)
	700°C

	ISE
	1 Ω∙cm, P, FZ
	PECVD
	40 nm
	In situ
	No firing

	ISFH-A
	1.3 Ω∙cm, B, FZ
	LPCVD
	220 nm
	Ex situ
(Ion implantation)
	No firing

	ISFH-B
	1.3 Ω∙cm, B, FZ
	LPCVD
	220 nm
	Ex situ
(Ion implantation)
	No firing

	ISFH-C
	1 Ω∙cm, P, Cz
	LPCVD
	200 nm
	In situ
	810°C

	ISC
	3.7 Ω∙cm, P, Cz
	LPCVD
	150 nm
	In situ
	790°C




0. Details of Contact Resistivity Measurements
Contact resistivity (ρc) of the passivating contacts on the samples used for the scanning spreading resistance microscopy (SSRM) measurements are shown in Table 2, in the main body of the manuscript. Most of these values were measured by the transfer length method (TLM) and reported in various references cited in Table 2, where further details regarding the extraction of ρc can be found. Nevertheless, an overview of the measurement details is also provided in Table S2 since these can influence the data in Table 2. Table S2 shows (i) by which metallization techniques the contact pads on the TLM samples were fabricated, and (ii) whether the poly-Si film between the contact pads was removed for accounting for the impact of carrier transport through the interfacial SiOx film in the ρc measurement.

Table S2. Details of contact resistivity (ρc) measurements performed on each sample by the transfer length method (TLM).
	Name
	Metallization Method
	Poly-Si Removal between TLM Pads

	Imec-A
	Electron-beam evaporation of Ti/Al
	Yes

	Imec-B
	Electron-beam evaporation of Ti/Al
	Yes

	Imec-C
	Electron-beam evaporation of Ti/Al
	Yes

	Imec-D
	Electron-beam evaporation of Ti/Al
	Yes

	CEA (No ρc measurement)
	-
	-

	ISE
	Thermal evaporation of Ti/Pd/Ag
	Yes

	ISFH-A
	Thermal evaporation of Al
	Yes

	ISFH-B
	Thermal evaporation of Al
	Yes

	ISFH-C
	Fire-through screen-printing of Ag paste
	No

	ISC
	Fire-through screen-printing of Ag paste
	No
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