EECS 170A Section B

Homework Solution #1

1) In a modern integrated circuit, there are 108 transistors. Integrated means all the transistors are on one chip. They fit because they are very very small. In the lab of this course, we will be using discrete transistors. This means that each transistor is packaged into a little plastic package all by itself with three wires sticking out. The package measures about 5 mm x 5 mm x 5 mm. If you wanted 108 of them in a planar square close packed array, how large would the side of that array be? Would it fit into the lab?

(40 pts) 
Planar area of each transistor = 25 mm2 = 2.5 x 10-5 m2



Total area = 2.5 x 10-5 x 108 = 2500 m2



( Each side of the array = 
[image: image1.wmf]250050

=

m 







(Any incorrect answer, -5pt)
(10 pts) 
It would not fit into the lab.
2) A wire has a current density of 1 mA/cm2. It’s diameter is 0.001”.

a. What is the current in the wire?

b. How many electrons per second flow past a plane perpendicular to the wire?


(25 pts) a.
Diameter = 0.001” = 0.00254 cm   (Incorrect unit conversion, -5pt)


Cross-sectional area of wire, A
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Current = J.A=(1 mA/cm2) x (5.07 x 10-6 cm2)

 = 5.07 x 10-6 mA


 = 5.07 x 10 –9 A 

(Any incorrect answer, -5pt)
(Acceptable range: 4.9x10-9 – 5.1x10-9 A)

(25 pts) b.
Current = 5.07 x 10 –9 A




 = 5.07 x 10 –9 Coulomb/second

No. of electrons per second = 3.16 x 1010 electrons/second





(Any incorrect answer, -5pt)



(Acceptable range: 3x1010 - 3.2.x1010 electrons/ second)
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