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Figures

1. PE Sample Reservoir 2. Ag-plated Laser-patterned Cu-PET-PE Film
3. Electroplated Au Film 4. Laser-patterned PE Film
5. Si substrate with pSi Top & Bottom Surfaces
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Figure 1. (A) Schematic illustration of construction of a TriSilix chip and photographs of the actual

Electrical Heater
Temperature Sensor

device. (B) Wafer-scale fabrication of TriSilix using a 4-inch Si wafer. Each wafer yield 37 chips. (C)
Schematic illustration of the functional building blocks of TriSilix that provide trimodal operation for

integrated nucleic acid amplification and detection.
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Figure 2. Scanning electron micrographs of the surface of (A) Si wafer after metal-assisted chemical
etching with Au catalyst producing a nanoporous Si surface (pSi). (B) pSi surface after electroplating
with gold. (C) Cross-section of the sample shown in (B). The inset is a close-up view of the cross-
section where the Au and porous Si layers are clearly visible. (D) Optical micrograph of the cross
section of a TriSilix Chip with thermally bonded sheets of polymer films. Note that while the cross-

sectional image shown in (C) was cleaved, (D) was laser-cut hence the roughness.
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Figure 3. (A) Relationship between temperature and (constant) current applied when TriSilix is used
as an electrical heater (N=5). The temperature measurements were cross correlated with a thermal
camera as a reference measurement. (B) Temperature vs normalized resistance for five TriSilix chips.
The relationship between the normalized resistance (resistance/initial resistance) were linear for all
devices with a negative slope. (C) I-V measurements across the Au-Si-Au junction which yielded a
linear, Ohmic relationship between -5V and 5V (R?=0.9996, N=5). (D) Photograph (top) and
simplified circuit schematic diagram (bottom) of the custom electronics used for heating and

temperature sensing. E) Temperature program to maintain the TriSilix chip at a temperature setpoint
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over time using software control and custom electronics. This program is an exemplar fifth cycle of a
TriSilix PCR program in which the sample is kept at 30 sec for each step at 94 °C, 63 °C and 72 °C
before being lowered to 40 °C for the electrochemical measurement. F) Photograph (left) and
schematic illustration (right) of the silicone-based holder with embedded contacts to run TriSilix in

trimodal operation. Error bars=SD.
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Figure 4. (A) CVs recorded in 0 and 125 pg mL™ aqueous solutions of MB in PBS. Scan rate=100

mV st (B) SWVs recorded in MB solutions in PBS at room temperature in a range of concentrations

from 0 to 125 pg mL%. (C) Calibration curves of peak current intensities vs concentration from SWVs

recorded in MB solutions in PBS in a range of concentrations from 0 to 80 pg mL™ at different

temperatures. Error bars=SD, N=5. (D) Histogram showing average values from SWVs recorded in

RPA mastermix and PCR mastermix at room temperature and under NA amplification conditions.

Error bars correspond to standard deviations from peak current intensities measured from 17 (RPA)

and 8 (PCR) SWVs.
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Figure 5. (A) gRPA measurements performed using TriSilix. TriSilix produces a clear signal between
the positive and negative control sample within 10 min (N=5). (B) Titration curve for direct
electrochemical detection of genomic DNA from MAP K10 DNA without amplification over 0 to 200
pg (N=3). (C) qPCR measurements performed using TriSilix of genomic DNA from MAP K10
against CTMX-ESBL as negative control (0 fg). (D) TriSilix g°PCR measurement for a synthetic
fragment of cDNA from SARS-CoV-2 against a synthetic fragment of cDNA from SARS-CoV
(2003) as negative sample. Clear separation of signals after 20 cycles (~40 mins), indicating rapid, on-

site detection is possible using TriSilix (N=3). Error bars in all plots=SD.
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