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Charge of an Electron
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0. Introduction

The goal of this experiment is to obtain the charge @flactron, 1.60% 10" C, with a

Section

transistor circuit. The Shockley equation and Ohm'’s laekdyi

V(R:)= Bex;{
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KT

whereV(RC) is the voltage on resistd®. , B is a constantq is the charge of an electron

(It is supposed to be the unknown her¥y, is the voltage between base and emitkeis

Boltzmann’s constant (1.38410%° J/K), T is the room temperature in kelvins.

1. Implementation of the cir cuit:
Make the following circuit on a bread

board. The typical values are:

R, = a variable resistor (~ X}

R, ~3.9K
R, ~ 100 K
R, ~3.9K
R. ~30K
Voo ~12-20V

Rc

VCC

-+
DCC

Transistor

B\

Ground

C
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Procedure to implement the circuit

1. Make sure which terminal is which for the transisté/hen the flat plane is directed up

as shown, the base, collector, and emitter can be faifull@ws.

Real Symbol

2. Label each resistor.
1 Re 2

3. Start implementing the circuit by looking at the each .

connection as shown. The connectibrshould have the Transistor | G
5

power supply, one terminal fromzRand one terminal R,
from R.. The picture below shows the connectibnon VC) 4
the breadboard. The connecti@hmust have the R,
terminal of the collector and the other side gft&minal.
Similarly, check the connectior, 4, 5, 6 and7.
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Re l Ground
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4. The resistor, R is a variable resistor, and the middle terminabisnected to R

5. The ground corresponds to the negative side of power supply.

Example Circuit
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2. Measurement

By changing the variable resistance, meaMgEeandV(RC) each time. (The interval &f,.

should be 0.005 - 0.010 V.) The range of the base-emitter vista@gsd V< V. <0.60 V.

VBE

V(R;)

InV(R.)

If you do not obtain proper results of above, please check following things:

* Is every wire connected tightly onto the bread board?

+ Are R,, R, and the emitter connected to the same ground?

e |s the transistor alive?

Plot the # and 2° columns.

VR

A

Question: Do you obtain a proper plot? Discusswith your partners.
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3. Obtaining the charge of an electron

If you take the logarithm of equation (1), you will have

INV(R) =In B+ql\(/% @

Eq. (2) is aline equation% is the slope of the line, so plot th&dnd &' columns of the above

table, then obtain the slope with Excel spread sheeastisguares fits)

Slope = =

From the above, solve fa@:

= Use Boltzmann's constaht = 1.381x10%*(J/K), Room temperaturé = (K)

[TemperaturéC = (5/9)(°F —32) , K=273.15+C]

== Calculate charge of an electron = ©)

Question: Does your result agree with the expected value?




