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Abstract

The new Junction Field Effect Transistors (JFETs) with Silicon-germanium (SiGe) layers is
investigated. This structure uses SiGe layer to prevent out diffusion of boron in the channel region. In
this paper, we report electrical properties of SiGe JFET measured under various design parameters
influencing the performance of the device. Simulation results show that out diffusion of boron is
reduced by the insertion SiGe layers. Because the SiGe layer acts as a barrier to prevent the spread of
boron. This proposed JFET, regardless of changes in fabrication processes, accurate and stable cutoff
voltage can be controlled. It is easy to maintain certain electrical characteristics to improve the yield of

JEET devices.
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Fig. 1. Structure of proposed SiGe JFET.
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Table 1. Process parameters of SiGe JFET.

Structure Length(ym) Condition
2
e Ay
Source-Drain 18 5.0E€20:§12?i§)5,kev
N-Channel 0.881 P;’(;’gi’;";%
Substrate(100) 14 Borgzbsgglfnfmz’
Si top laye; 0.73 Undoped
Si bottom layer 0.289 AUndoped
SiGe layer 0.05 Undoped
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DIX.0 = boron activation in sige
DIX.E = boron activation energy in sige
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¥ 2. Boron & Phosphorus &4t @43} o4 A,

Table 2. Boron & phosphorus of diffusion
activation energy.

Ge Strain Temp Dy o}

(%) state range (°C) (cm?/s) {eV)

Diaffuser: boron
0 relaxed 800-900 34(2.3)X107%  2.68(7)
0 tensile 800-900 37(BO)X 1072 3.06(21)
1 relaxed 800-925 342.0%x1072  3.13(6)
12 compressive 800-925 1.5(1.3)% 10° 3.56(8)
12 relaxed 800-925 2424107 330(10)
12 tensile 800-925 1.8(1.7yx 10° 3.48(9)
24 compressive 800-925 3.1(6.9yx 10° 3.68(22)
24 relaxed 800-925 SHTMXI07T  3.18(13)

Diffuser: phosphorus
0 relaxed 825-900 20(1.8)x107%  2.80(9)
7 relaxed 825-900 1.8(4.8)x 107! 3.24(26)
12 relaxed 800-900 LA x1071  3.11(35)
24 relaxed 800-900 1L7(53)%10° 4.0131)
40 relaxed 200-900 L7(3.8) % 10 3.83(22)
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Fig. 2. Depth profile of SiGe JFET.
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3.1 I-V Characteristics of JFET
2% 3(a)E Vesd Wi n& Si JFETY I-V
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Fig. 3. I-V characteristic of JFET.
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3.2 Electrical property of SiGe by SiGe layer
thickness
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1-V Characteristic of SiGe JFET depend
on SiGe layer thickness.

Fig. 4.
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Fig. 5. 1-V Characteristic of SiGe JFET depend
on Ge mole fraction.

3.3 Electrical property of SiGe by Ge mole
fraction
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Fig. 6. 1I-V Characteristic of S5iGe JFET depend
onn N-Channel thickness.
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3.4 Electrical property of SiGe by N-channel
thickness
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