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1 Current-Voltage characteristic of the fabricated devices
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Fig. 1 The current-voltage characteristic of a four terminal device and the leakage current through the SiC/Si heterojunction.

The current-voltage (I-V) characteristics of the SiC four terminal resistors were performed using HP4145B.
Figure 1 shows the I-V curve of a four terminal device and the leakage current through the SiC/Si hetero-
junction. Due to the discontinuity of the energy bands of SiC and Si, current is blocked from flowing
through the SiC layer to the Si substrate. The ratio of the leakage current to the current through the four
terminal device is below 0.02 %, indicating that Si did not contribute to the measured data.

2 The change of the offset voltage in a SiC four terminal device under several loading cycles

Figure 2 shows the generated voltage of sample A under a constant applied current of 10 uA for several load-

ing cycles. This result indicated the excellent reproducibility of the output voltage without any significant
drift.
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Fig. 2 The offset voltage between terminals 3 and 4 under several loading cycles (the applied stress was 264 MPa).

3 The deduction of the stress tensors and piezoresistive coefficients

3.1 Stress tensors

The ratio of the generated voltage (V,,;) across terminals 3 and 4 to the applied voltage across terminals 1
and 2 (V;;,) under stress can be quantified by the coefficients g, Tg2, T63, T4, N5 and Tge, as expressed in
the following equation':

Vour = Vin(Tt6101 + T6202 + T6303 + T64G4 + T6505 + T6606) (1)

where G; (i varying from 1 to 6) are the components of the stress tensors. For the case of a thin film
semiconductor, the components related to the out-of-plane axis (73, Te4, and Tes) are negligible. Therefore,
the ratio of the generated voltage (V,,;) across terminals 3 and 4 to the applied voltage across terminals 1
and 2 (V;) is?:

Vour = Vin(T6101 + T6202 + 6606 (2)

Let B be the angle between the direction of the current and applied stress, the normal stresses and shear
stress can be obtained using Mohr’s circle, as shown in Fig. 3. Accordingly, the stress tensors are>:

61 =Gcos’ B

-2
Gy = Gsin” P 3
G — sin2[30 )
T2

3.2 Equation of piezoresistive coefficients

The piezoresistive coefficients g, T, and Tgg are?:

= a(lflz +m{’m2 +n{’n2)

gy = —a(l%lz—f—m?mz—f—n?nz) 4)
Tee = b+2a[(lil2)* + (mim2)* + (n1n2)?]
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Fig. 3 The Mohr’s circle used to calculate the stress tensors applied to four terminal devices.

here, l;, m;, and ny are direction cosines*. In (100) plane, when the coordinates rotate about [001] axis an

angle of 0, the matrix [I; m; ny] is*:

cos® sinB O
lmn]=| —sin® cos® 0 |. 5)
0 0 1

Substitute Eq. 5 into Eq. 4, we have:

sin4% (6)

4
T = b+asin2 20

From Eq. 2, Eq.3 and Eq. 6, the ratio of the output voltage (V,,,) and the input voltage (V;,) per unit
applied stress is:

VO ut
Vin

1
— 76101 + 6202 -+ MgsG6 = [—f—: sind46cos? P+ j—: sin40sin’ B — 2 (b+asin’20)sin2Bjo  (7)
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