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k-space transfer

induced artificially within a semiconductor system and 

as such can be engineered

real-space transfer

intrinsic property of the semiconductor, and as such 

cannot be readily engineered
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1-D continuity equation
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Steady state
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� ∝ 1/F∗KL$M
$N�KL%)�$M �  45%

� � 45% indirect : Χ valley

direct : Γ valley FRSTURV∗ � FTURV∗

√√√√ NDR can occur
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Gunn (1963) observed experimentally microwave oscillations in bulk GaAs under 

the application of a bias

assume that diffusion can be neglected � 	 ���� ��
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Gunn Diode

Transferred Electron-Effect Oscillators

12



1. I

2. 

3. 

4. 

5. 

Functional Devices
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limited space-charge accumulation (LSA) mode
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IMPATT diode is not generally a transferred electron device

Within the IMPATT NDR is induced by driving the current and voltage out of phase with 

one another

avalanche and transit time regions 

must be designed such that the 

current and voltage are driven out 

of phase

(1) the finite rise and decay time 

of the avalanche current

(2) the finite transit time of the 

carriers through the drift 

region
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