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PN junctions –Before Being Joined
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MS junctions –Before Being Joined
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Plotting Energy Bands for MS Junction
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Step by step:

1. Vacuum energy (��) is continuous.

2. �� and � are intrinsic properties of materials and should remain constant. 

(which means ��, ��, and �� are all parallel)

3. At equilibrium �� is constant while by applying voltage ∆�� � ���	.
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MS junctions –Qualitative
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MS junctions –Qualitative
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MS junctions -SchottkyEffect
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9 0 � ��453 7⁄

as ��� � �(�� � ��) seems that �� is independent of the applied voltage

�� � ;<=39 0 �	�453= 27⁄ 3 � 27
�45 (�� � �	) 9 0 � � 2�457 (�� � �	)

But it is not! This is known as “Schottky Effect” This will lower ��(�+)	a little bit.

00

Image method

Metal - 0 � ��=
16?70=

→ Φ 0 � ���(0) � ��=
16?70
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MS junctions, I-V Curve
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∆�+ � �B458?=7= (�� � �	)C

.�→� � DE∗G=�;H(IJK;�L) MN⁄ .�→� � �DE∗G=�;HIJK MN⁄

. � .�→� � .�→� � DE∗G=�;HIJK MN⁄ �H�L MN⁄ � 1 � .� �H�L MN⁄ � 1

.��
OPQQMR ≅ 100 � 1000.��shottky pn
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MS junctions –OhmicContact , Tunneling
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JFET (Qualitative)
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JFET (Qualitative)
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JFET (Qualitative)
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2V
�5~00

�� T 0

0Y �$

�� T 0

�� � 0	 → 0Y �$ � 27���45

�� � ZG
� ln4!45]�=

�� � ��2� ,
ZG
� ln45]�

0Y �$ � 27(�� � ��)�45

^.5 � _DU ^�5 � �`45
2 V � 0Y �$ 3U ^�5

Pinch-off 0Y �$ � V → �� � �� � �45V=27
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JFET, I-V curve
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JFET, I-V curve
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.5 � e� �5 � 2
3

27
�45V= �5 , �� � �� B =⁄ � �� � �� B =⁄

as:

�5�	Q � �� � �� � �� � �� � �45V=27
n p+

p+

�5

e� � 2�`45V3 U⁄

.5gLh � .5i�cj�cgLh
� e� �45V=67 � �� � �� , 2

3
27

�45V= �� � �� B =⁄
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MESFET (Qualitative)
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�45 (�� � ��)

0Y $� i�oj�p � V
→ �N � �� � �45V=27

�5 X 0	 → 0Y �$ � 27
�45 (�� � �� , �(a)) � 0 � 0	, � U � �5

b� � .5bE �
� .5 1
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V � 0Y �$ a 3 �	 .5ba
�`45 V � 27�45 (�� � �� , �(a)) 3
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MESFET (Qualitative)
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�� � �45V=27
e� � �`453 U⁄

pinch-off

.5 � e� ��3 � 2
��q �� � �� B =⁄ � �� , �� 	

e� � r.5r��s�c
� e� 1 � �� � ����


