MARKING CRITERIA AND STUDENT FEEDBACK

This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks
available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the task(s),
including those areas in which you have performed well and areas that would benefit from development/improvement.
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Summary

This assignment will be made up of two main parts, the first part will contain information and
evidence of results gained from practical activities testing the characteristics of diodes, there
will also be some background theory to go with the results. The second part of the
assignment will be all on bipolar transistors, there will be results shown in forms of graphs,
tables and calculations to be done. All of the work done electronically will be constructed
using Multisim as it is the most ap opriate, all of the information gathered from other
sources will be referenced. /



Task 1

Part A - Characteristics of diodes

This section of the assignment will investigate the characteristics of diodes and some of
the circuit applications of diodes.

Simulation Requirements: Multisim.

Experimental equipment: DVM (x3), 1kQ resistor, germanium diode, silicon diode,
power supply.

that they do have their differences.

The most commonly used diode from the two s the silicon diode, a silicon diode has a
forward-bias voitage of 0.7V. The main reason that a silicon diode is the more
common is because it's inexpensive to obtain and process, they're also used in
many basic circuits that don’t require specific requirements as they contain the basic
needs of many circuits of today.

Germanium diodes are rare to find, but they're more efficient in circuits than silicon
diodes, they have a forward-bias of 0.3V resulting in lower power losses across the
circuit. They're appropriate to use over silicon in circuits that need to meet certain /
requirements but overall silicon diodes are the more obvious choice.

Below are the tables of results gathered from the forward and reverse bias for each diode.

Silicon forward - T AN, |
Volts Current{maA)
8] 0
a1 0.00003
0.2 0.00026
0.3 0.00204
0.4 0.0181
0.5 0.117
0.6 1.054

0.7 5.97
0.8 33



Germanium forward

Voltage Current{mA)
0 0
0.1 0.017
0.2 0.218
0.3 0.862
0.4 1.84
05 2.76
0.6 4
0.7 5.37
0.8 6.8
0.9 8.35
1 10.04

Silicon reverse

V1 (V) V2 (mV)

0 0
-1.5 45.6
-3 53.7
4.5 58.1
-6 63.8
7.5 65.2
-9 69.4
-10.5 70.7
-12 72.6
-13.5 74.3
-15 76.7

/

VD (V)

0
-1.5456
-3.0537
-4.5581
-6.0638
-7.5652
-9.0694

10.5707
12.0726

13.5743

15.0767

Current

(mA)

-4.56
-5.37
-5.81
-6.38
-6.52
-6.94

-71.07

-7.26

-7.43

-7.67



Germanium reverse

Current
V1{V) V2 {mv) VD (V) (nA)

0 0 0 0
-1.5 34 -1.534 -3.4
-3 59 -3.059 -5.9
-4.5 92 -4.592 -8.2
-6 137 -6.137 -13.7
-7.5 159 -7.699 -19.9
-9 283 -9.283 -28.3
-10.5 375 -10.875 -37.5
-12 481 -12.481 -48.1
-13.5 601 -14.101 -60.1
-15 749  -15.749 -74.9

Silicon forward bias

Dynamic-
Change inV 0.7--0.66
gV 0%
Change in Current 20x1073
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0.7 /

—uV — —
RS-T —W =117.250

Silicon Forward Bias

Current{ima)
[
fo=]

10

0 0.2 0.4 0.6/

5 0.8 1

vOi_tgge( v}



Silicon reverse bias

Dynamic-
AR Chan.ge inv — 15 _
Change in Current 1.8x10™9
= 833x10°0=8.33G Q /
Static-
-9
Rs = K P —————
1 -6.94x107°

=1207x10° Q= 1.297G Q /

Silicon Reverse Bias

7Volfage(vl)__

Germanium forward bias

Dynamic-

ChangeinV  _ 07-034 _ 36.360

Change in Current T 99x1073
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Germanium reverse bias

Dynamic-

Change inv 11.6
- = — = 173.13k0
Change in Current 67x1076

Static -
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Part B — Diode circuits

Datasheet for BZX84c5V -
htto://www.farnell.com/datasheets/2284128. pdf? ga=2.67931091 .396909131.15139

43379-706466034.1513943379 /

Regular junction diodes are designed to only work in a forward direction, other
diodes such as zener diodes are designed differently so that they can work efficiently
in the reverse direction without getting damaged.

Eﬁ

/

The screenshot above shows a basic full wave rectifier circuit, the circuit is constructed upon
using a 1B4B42 rectifier, a 1k resistor and a 12V supply. The mulimeter recorded a peak
voltage of 15.62V and an output voltage of 9.729V.

To gain a ‘ripple effect’ in the voltage a capacitor was added — a 100uF capacitor.



The screenshot above shows that the capacitor has been added to the circuit, because it's

been added it not only demonstrates 3 ripple on the oscilloscope but the output veltage from
the multimeter has been increased to 14.944V, /0
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has had an effect on the output v
shown on the oscilloscope is aim

tthe capacitor value has been increased to 200uF and this
oltage edging it closer to the peak voltage, meaning the line
ost a flat line or a ‘perfect DC voltage’ /



R e I 5

v s | BTN
T e OV s pIVAM A
o ’ i!“- SAewRE" ,ID 4‘.@%

e e A e

The screenshot above shows that the capacitor value has been decreased to 50uF, other
than the output voltage decreasing the biggest change visible is the ripple effect that it has
on the oscilloscope reading. It had this effect as the capacitor is charging up and discharging
siowly which doesn't allow the voltage to go below OV. /

Task 2 - Static Characteristics of BJTs

This section of the assignment will investigate the characteristics of a bipolar transistor.

Equipment: DVM (%3} BFY 51

decade boxes 1TMQ and 10k Power supply

Objective: To construct the input, output and transfer static characteristics of a transistor
configured in the common emitter mode.

Table 1
Ve =3V Ve =5V
Vae VRe le=Vrs/Re Vee Vre ls=Vra/Rs
0.63V 0.018 0.000018 | 0.63V 0.0247 0.0000247
0.64V 0.0289 | 0.0000289 | 0.64V 0.034 0.000034
0.65V 0.046 0.000046 | 0.65V 0.0469 0.0000469

S




0.66V ‘ 0.0701

0.0000701 ’ 0.66V

‘ 0.0677 r 0.0000677 ’

The change in Ib = 0.00055A

The change in Vbe = 0.03v

7

-

hie = Vee/ls = 0.03/0.00055 = 54 540

Below is a graph showing the results from Ib against Vbe,

- I_,_,-""’.-H-
e
-
i yd
e = 10pA Is =20pA Is = 30uA Ie=40uA I8 = S0pA
Vee Vre [c=Vrc/Re | Vre Ic=Vre/Re | Vre Ic=Vrc/Re Vre 1c=VRc/Re [ Ve Ic=Vrc/Re
0 & 0, 0y 0 0 0 0f 0 0 0
02 CO0976]  0.000975 0.2009)  0.002009 0.312¢) 0.003125 042570 0.004257 0.5372]  0.005372
0.4 0.0985]  0.000985 020421 0002042 0.3166] 0.003168 0.4313] 0004313 0.5433]  0.005433)
0.8 0.0983)  0.000983 02051  0.00205] 0.3173 0.003173 0.4322{ 0.004322 0.5443]  0.005443
1 0.09861  0.000586 0.2053]  0.002053 03175 0.003175] 0.4323]  0.004323 0.5449]  0.005449,
3 0.0992]  0.000992 020721 0002072 03211 0.003211 0.4376]  0.004376 0.5502]  0.005502
3 0.0557)  0.000997 0.2087]  0.062087 0.3245 0.003245 04397 0.004397 05572) 0005572
Output admittance, Ngs 4.375 S 16.25 1§ 24.79167 1S 29.16667 us 41.66667 |1

The output admittance was ¢

alculated using the formula - Alc/AVeE,

for each of the different s values.

-

which gave the values

e



Ve against lg

0.007
0.006
0.005
0.004

" 0.003
0.002
0.001

—1B = 10mA — |8 = 20mA -1B = 30mA IB = 40mMA === {B = 50mA

I against I,
120

100

80

-20

The graphs above show the resuls of Vce against b and Ib against lc.



Below is a table of results showing the current gain for Vee = 3v

fa(HA) | k(A) j
e -
10 1 0.000892 |
: 201 0.00207%
I_m__.._i_._—_.—_f
T30 0.003217

. 40 | 0.604378

50 | 0.005502
ihfe | 490,04 /
' 1

Current gain (hry = Alg/Alg = 0.005502/0.000050 = 1 10.04§)

/ﬂo‘cf%
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