EECS277C Winter 2017

2/23/2017 3:30 to 4:50 pm
Professor Peter Burke

Midterm #1 Name:\
D N0t

[50 pts] Coulomb blockade. Consider the two-island-circuit with two gateg‘Draw the band
/hdlagram for small source-drain voltage at V= V2=U. Is current flowing under this condition?
( Next, draw the band diagram at sever

. al different timeg and the associated gate voltages (time
dependent) in order to allow current to flow from source to drain at;small source-drain bias

voltage\@iow much current flows and how does this depend oft thétvgve¥orm ofsthe gate
@oltages and the source drain bias voltage? Y
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Helpful cons you: ‘ ;
c=3 108 m/s
e=1.6 10" coulombs .
h=6.6310% J-s 3
m=9.1 103! kg
ks=1.38 102 J/K
h/e?=25 kO

1. [15 pts.] For a single tunnel junction, list the 3 requirements to observe Coulomb blockade:

Requirement # 1 K l/ ( 62//6 (Qi/% ‘1’\; 5 ?,, /(O
Requirement # 2 P T 47 \/\%‘6 £ |

| |
Requirement # 3 '2/(/@) > E“T {/(/'V > AL X @C_

2. [15 pts.] For a double tunnel junction, list the 2 requirements to observe Coulomb blockade:

Requirement # 1 ;K T < GQ/L
& ,,; % H a7
Requirement # 2 RT i €

3. [10 pts] Consider a MOS capacitor with k=10, W=0.1 micron, L=0.1 micron, d=10 nm. What is

the temperature at which Coulomb bloc\kade would be observed? 4 &7 =l “+=+17
c & B & 18! o' o =7
v 4 —D

4. [10 pts] What is the L and W required for room temperature Coulomb blockade effect to be
observed for the case of problem #37

e e AN >, (0 & % \_Ei\f_ _Vq-14¢ T 2
% TH AT <48 J =02Ngs
; L eqe e 1

Eokyle W smda_

i of 2. Lf Printed on 2/23/2017 2:57 PM
= |092bpr

o vas? ) smal|
L




