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ABSTRACT

AlGaAs /GaAs HBT OR /NOR gate, which can be used for high speed digital system, was
designed. Equivalent circuit parameters of HBT were obtained from Gummel-Poon’s model and di-
rect extraction method. Simulation results with PSPICE showed that propagation delay time and
cutoff toggle frequency of designed gate were 25ps and 20GHz, respectively. the designed gate
exhibited superior properties to the recently reported HBT ECL!2l and MESFET SCFLI when

considering the fan-out characteristics and noise margin.
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Table 1. DC parameter of QHBT.

R EEBEEEERS
transportatlon saturatlon (,urrent Is ‘ 8 E-24
forward current emission coefficient | Nr @ 1.179
b-e leakage saturation current Ise 30E-21
b-c leakage emission coeficient Ne 1.6
forward current gain BE 169
reverse current gain AR 0.1
forward early voltage Va 150[ V]
b-c built-in potential Vie | 1.211V]
b-e built-in potential LVie L7V
b-e (-bias depletion capacitance Cie « 17IfF]
0-bias base resistance ‘ Rn 1‘ 34[ Q]
collector ohmic resistance | Re ’ 6(Q]
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Table 2. Parameter of diode(DHBT).
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HBT MODELING [-V CHARACTERISTICS QLRVE
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Fig. 5. I-V characteristic curve by simulation.
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Fig. 6. Designed SCFL with GaAs MESFET.
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Table 4. MESFET parameter for SCFL inverter.

FET Gate Gate Bata Rs(Rp) Cos(Con)
Number Width(zm} Lengthiym) (mA/V)  (Q) (pF)

1 10 1 3.01 50 17
2 10 1 3.01 50 17
3 30 1 2.13 125 13
4 30 1 2.13 125 13
5 10 1 2.13 125 13
6 10 1 2.13 125 13
7 10 z1 2.13 125 13
Resistors Voltage Source | Diode Parameters

R 1.5KQ | ve 1.5V Is . 175 1%
Rex  15KQ ! Vss 35V Vo 0.74eV
i Vet OV Rs 50Q
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Fig. 8. Designed HBT inverter.
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CURVE OF THE SCFL OR/NOR GATE
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