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Task 1 – Characteristics of Diodes 
 
a) 
 
 
 
 
 
 
 
 
 

Figure 1 – Diode Working Principle Diagram 

 
A diode is a semiconductor device that is essentially a non-return (one way) valve for current. During normal 
operation this device allows the current to flow through the diode with little resistance in one direction, but 
severely restricts current flowing in the opposite direction. 

 
 
 
 
 
 
 
 
 
 
 

Figure 2 – P-N Junction Working Principle Diagram 

 
A P-N junction is an interface between two types of semiconductor materials; N-type and P-type. The function 
of a P-N junction is to allow current in one direction, which is called a forward biased condition and to block 
current in the other direction, called the reverse biased condition.  
 

In figure 2 there is the N-region which has a surplus of free electrons and the P-region which has a surplus 

of holes. The free electrons from the N-region start to diffuse into the P-region and the holes in the P-region 

start to diffuse across into the N-region. Each electron which diffuses across the junction and combines with 

a hole, a positive charge is left in the N-region and a negative charge in the P-region. This barrier of positive 

and negatively charges is called the depletion layer due to each region being depleted of electrons and holes, 

this what controls the flow of current. 

There is a barrier potential formed across the depletion layer, this is the amount of voltage required to move 

the electrons through the electric field. A voltage exceeded this barrier potential must be applied in the correct 

polarity before electrons flow across the junction. Typical barrier potential at 25°C for silicon is 0.7V and for 

germanium 0.3V. 

In the forward bias where positive terminal of the supply is connected to anode and negative terminal to 

cathode, the depletion region is narrow meaning resistance is low allowing maximum current flow. With 

reverse bias the positive terminal is instead connected to the cathode and the negative terminal connected 

to the anode. Here the depletion regions get wider restricting current flow has there is a high resistance. 

There is an extremely low current flow present known as leakage current. Also, to be noted breakdown can 

occur if a high reverse bias input voltage is placed across the diode which results in permanent damage to 

the diode. 
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Experiment 
For this task the forward and reverse characteristics of both a germanium (Ge) and a silicon (Si) diode will 
be recorded. Following the experimental procedure, both diodes had to be checked using a multimeter, this 

was to confirm the polarity and ensure the reliability of the component. Due to the tolerances of 5% the true 

value of the resistor used in the circuit is 987. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 – Forward Bias Circuit Diagram 
 
 

When conducting the test for the forward bias the circuit was set up in the configuration shown in figure 3. In 
this circuit one multimeter is in series with the resistor measuring amps, a second multimeter is then in parallel 
with the diode measuring the voltage. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 – Reverse Bias Circuit Diagram 

 
 
The circuit shown in figure 4 is the configuration used when carrying out the test for the reverse bias. One 
multimeter is in parallel measuring voltage across the diode and a second multimeter is in series with the 
diode measuring millivoltage. The reason the voltage is measured as opposed to current is multimeter have 
an internal resistance of 10MΩ, this would alter the results as it would bypass the diode. 
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Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 – Silicon Diode Test Results 

 
 
 
 

Diode Test 
Germanium Diode 

Forward Direction Reverse Direction 

Voltage Current V1 V2 Diode Voltage Current 

V mA V mV V μA 

0 0 0 0 0.000 0 

0.1 0.01356 -1.5 -22.2 -1.478 -2.22 

0.2 0.598 -3 -48.9 -2.951 -4.89 

0.3 0.847 -4.5 -91.5 -4.409 -9.15 

0.4 1.929 -6 -150 -5.850 -15 

0.5 3.31 -7.5 -225 -7.275 -22.5 

0.6 4.95 -9 -317 -8.683 -31.7 

0.7 6.8 -10.5 -423 -10.077 -42.3 

0.8 8.82 -12 -550 -11.450 -55 

0.9 11.02 -13.5 -687 -12.813 -68.7 

1 13.35 -15 -841 -14.159 -84.1 

 
Figure 6 – Germanium Diode Test Results 

 
 
 
 

Diode Test 
Silicon Diode 

Forward Direction Reverse Direction 

Voltage Current V1 V2 Diode Voltage Current 

V mA V mV V nA 

0 0 0 0 0.000 0.000 

0.1 0.00003 -1.5 -56.6 -1.443 -5.660 

0.2 0.002 -3 -68.9 -2.931 -6.890 

0.3 0.00136 -4.5 -80.4 -4.420 -8.040 

0.4 0.0104 -6 -84.3 -5.916 -8.430 

0.5 0.0832 -7.5 -89.2 -7.411 -8.920 

0.6 0.642 -9 -86.9 -8.913 -8.690 

0.7 5.25 -10.5 -90 -10.410 -9.000 

0.8 33.2 -12 -95.2 -11.905 -9.520 

0.9   -13.5 -91.6 -13.408 -9.160 

1   -15 -97.2 -14.903 -9.720 
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Static Characteristics Forward Direction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 – Silicon Diode Forward Bias Curve (Static) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8 – Germanium Diode Forward Bias Curve (Static) 
 
 
When comparing figure 7 & 8 the Ge diode conducts much sooner as it has a threshold voltage of 0.3V 
whereas the Si diode’s threshold voltage is 0.7V. what should be stated is the Si diode conducts much more 
rapidly than the Ge. 
 
The static characteristics show a higher resistance with the Si diode than the Ge, as this characteristic was 
taken at a fixed resistance using ohms law is it clear as the current is higher with the germanium the 
resistance would indeed be lower. 
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Dynamic Characteristics Forward Direction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9 – Silicon Diode Forward Bias Curve (Dynamic) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10 – Germanium Diode Forward Bias Curve (Dynamic) 
 
 
When looking at figure 9 & 10 there is a lower dynamic resistance in the Si diode than there is in the Ge. This 
result could be due to the Ge diode conducting earlier at a lower voltage, this allowed greater range for the 
delta to be taken over.  
 
Dynamic characteristics can portray the characteristics over the course of the experiment, this considers 
changes over time where the static characteristics is a “static” point showing a fixed time. Dynamic 
characterises gives a better average reading overall compared to static. 
 
 
 
 
 
 
 

-5

0

5

10

15

20

25

30

35

0 0.2 0.4 0.6 0.8 1 1.2

C
u

rr
e

n
t 

(m
A

)

Voltage (V)

Silicon Diode Forward Direction

ΔV = 0.16V 

ΔI = 25mA 
R =

ΔV

ΔI
=

0.16

25 × 10−3
= 𝟔. 𝟒𝜴 

-2

0

2

4

6

8

10

12

14

16

0 0.2 0.4 0.6 0.8 1 1.2

C
u

rr
e

n
t 

(m
A

)

Voltage (V)

Germanium Diode Forward Direction

ΔI = 12.8mA 

ΔV = 0.72V 

R =
ΔV

ΔI
=

0.72

12.8 × 10−3
= 𝟓𝟔. 𝟐𝟓𝜴 



Ollie Evans - 125854 PCEE 4006 – Electronics 20/10/22 

Page 9 of 35 

 

 

Static Characteristics Reverse Direction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 – Silicon Diode Reverse Bias Curve (Static) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12 – Germanium Diode Reverse Bias Curve (Static) 
 
 
Figures 11 & 12 show the results during reverse bias and its clear there is a higher leakage current present 
in the Ge diode at a maximum of over 80µA whereas the Si diodes leakage current does not exceed 10nA. 
 
When the static characteristics are calculated off a fixed voltage 9V, the Ge diode has the lower resistance 
as there is a higher current when compared to the Si diode 
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Dynamic Characteristics Reverse Direction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 13 – Silicon Diode Reverse Bias Curve (Dynamic) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14 – Germanium Diode Reverse Bias Curve (Dynamic) 
 
 
When comparing figure 13 & 14 overall there is a lower resistance with the Ge diode than the Si diode. This 
is from the Ge diode allowing more leakage current to pass than the Si diode, this is clear from the delta 
current for Ge being 86µA and Si being 4.8nA. 
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Task 2 – Voltage Regulator Design 

a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15 - Full-Wave Bridge Rectifier Multisim Circuit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 - Full-Wave Bridge Rectifier Waveform 

 

Figure 15 is the Multisim simulation for a full wave bridge rectifier, by having four diodes in this configuration 

you can produce a DC output as seen in figure 16. This is achieved by the positive half of the AC waveform 

passing through D1 and the negative half of the waveform passing through D3. This then introduces both 

halves of the waveform on to the positive rail removing the negative cycle. As D2 & D4 would be in the reverse 

bias little to no current would be passing so the output negative rail would be neutral. 

 

In figure 16 there is a pulsing DC output as the tradition AC sinewave has been flipped to give a totally positive 

DC output. 
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b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17 - Full-Wave Bridge Rectifier with Smoothing Capacitor Multisim Circuit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18 - Full-Wave Bridge Rectifier with Smoothing Capacitor Waveform 

 

In figure 17 an addition of a capacitor is made to the circuit. From figure 18 the effect of the added capacitor 

is clear, the pulse effect has now smoothing effect. On the first 90° of the input cycle the capacitor is charged, 

once the input cycle starts to decrease from 90° to 180° the capacitor discharges, making the drop in voltage 

less severe. If a stronger smoothing effect is desired increasing the capacitor value would achieve this 

furthermore if the capacitor value was decreased, the ripple would be greater with less smoothing. 
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c) 

Design 

 

 

 

 

 

 

 

 

 

Iz(min) = 5mA 

P = 300mw 

 

Iz(max) =
P

VZ
=

300 × 10−3

5.1
= 𝟓𝟖. 𝟖𝟐𝐦𝐀 

 

Vin = 14.5V                     Vz = 5.1V 

 

IR = IZ + IL 

 

VR = Vin − VZ = 14.5 − 5.1 = 𝟗. 𝟒𝐕 

 

R =
VR

IR
 

 

Let RL = 1kΩ                     VZ = VL = 5.1V 

 

IL =
VZ

RL
=

5.1

1000
= 𝟓. 𝟏𝐦𝐀 

 

IR(min) = IZ(min) + IL = 5 + 5.1 = 𝟏𝟎. 𝟏𝐦𝐀 

IR(max) = IZ(max) + IL = 58.82 + 5.1 = 𝟔𝟑. 𝟗𝟐𝐦𝐀 

 

Rmin =
VR

IR(max)
=

9.4

63.92 × 10−3
= 𝟏𝟒𝟕. 𝟎𝟔𝛀 

Rmax =
VR

IR(min)
=

9.4

10.1 × 10−3
= 𝟗𝟑𝟎. 𝟕𝛀 

 

Potential Resistor Values = 330Ω, 390Ω, 470Ω, 560Ω, 680Ω 

 

Chosen Resistor Value = 𝟓𝟔𝟎𝛀 
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Test 

Figure 19 - Full-Wave Bridge Rectifier with Voltage Regulator Multisim Circuit 

 

Expanding on the full-wave bridge rectifier a voltage regulator circuit has been added in figure 19. The 

function of this circuit is to ensure that regardless of fluctuations in the input voltage and load resistance the 

output voltage remains constant. This is proved in figure 19 where XMM2 is reading a line voltage of 9.612V 

prior to the voltage regulator and XMM1 reading 5.298V post voltage regulator. There are drawbacks to this 

circuit according to Bryan Witherspoon who did a related paper he stated,  

 

“As with most voltage regulators, the source voltage must be slightly higher than the Zener 
voltage in order to keep the Zener diode in reverse breakdown. Otherwise, the output voltage will 
simply follow the input voltage.” (Witherspoon, B., 2008) 

 
According to Bryan Witherspoon if the voltage regulator input voltage falls short of 5.1V, it would fail its 
function of regulating the voltage. 
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Task 3 - Transistor Amplifier Design and Performance Measurement  

a) 

 

DC Supply Voltage 

VCC = 12V 

 

Transistor  

BC547 Transistor 

 

Quiescent collector current 

Iq = 4mA ∗ 

 

Collector resistor 

RC =
VCC

2IC
=

12

2410−3
= 𝟏. 𝟓𝐤 

 

Emitter resistor 

IE = IC 

 

15% of VCC = 15% of 12 = 1.8V 

RE =
VE

IE
=

1.8

410−3
= 450    𝟒𝟕𝟎 

 

Estimated a value for base current 

 

Measured hfe = 𝟑𝟑𝟕 ∗ 

 

hfe =
IC

IB
 

       So 

IB =
IC

hfe
=

410−3

337
= 11.87A 

Determining Base Voltage 

VBE from datasheet =  0.7V ∗ 

VB = VE + VBE = 1.8 + 0.7 = 2.5V 

 

 

Resistance for 𝐑𝟐 

R2 =
VB

10IB
=

2.5

1011.8710−6
= 21.06k  𝟐𝟐𝐤 

 

Resistance for 𝐑𝟏 

 

R1 =
VCC − VB

11IB
=

12 − 2.5

1111.8710−6
= 72.76k  𝟔𝟖𝐤 

 

 

*Values obtained from data sheet found in appendix A  
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b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20 – Practical Common Emitter Amplifier Circuit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 21 – Practical Circuit Oscilloscope Display 

 

 

 

 

 

 

 

 

 

 

Figure 22 – Practical Test Results Table 

 

 

Practical Test Results 

DC Conditions  AC Conditions 

Vc 5.53V Vin 30mV 

Vb 2.63V Vout 5.76V 

Ve 1.97V Gain 192 

Vbe 0.65V     

Ic 4.27mA    
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c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23 – Simulated Common Emitter Amplifier Circuit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24 –Simulated Circuit Oscilloscope Display 
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Figure 25 – Practical versus Simulation Test Results Table 

 

 

A practical experiment was conducted as seen in figure 20 – 22, this is where a common emitter amplifier 

was built based calculations in task 3a (pg 15). The same circuit was then simulated in Multisim as seen in 

figure 23 & 24 and complied all results from both the practical and simulation into the table in figure 25.  

 

Under DC conditions the results where very similar with the biggest difference only being 0.19V in the 

collector voltage.  

 

An oscilloscope was used to gather results for AC conditions (for both tests these can be seen in figure 21 

for practical and figure 24 for simulated).  

There is a greater difference under AC conditions with the gain having a difference of 82.7, there are many 

causes for this such as the difference in input voltage being almost double in the simulated. Another cause 

is the real-world conditions of practical versus the ideal conditions of the simulation software. When testing 

the hfe it was clear that temperature could greatly affect the value, where in the simulation this value would 

not vary throughout testing. Other variables present in the practical experiment is the tolerance of the resistors 

being up to ±5% where in Multisim that value is exact. Also, resistances for R1 & R2 could not be exact to 

calculations due to the limitation of values available when conducting the experiment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Practical vs Simulation Test Results 

DC Conditions  AC Conditions 

Value Practical Simulation Difference Value Practical Simulation Difference 

Vc (V) 5.530 5.720 -0.190 Vin (mV) 30.000 59.796 -29.796 

Vb (V) 2.630 2.670 -0.040 Vout (V) 5.760 6.534 -0.774 

Ve (V) 1.970 1.980 -0.010 Gain 192.000 109.272 82.728 

Vbe (V) 0.650 0.698 -0.048     

Ic (mA) 4.270 4.190 0.080 
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d) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 26 – Frequency Response Table of Practical Circuit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 27 – Frequency Response Graph of Practical Circuit 

 

 

 

Common Emitter Amp Frequency Response 

Freq (Hz) Vout (V) Gain Gain (dB) 

50 1.36 45.33 33.13 

100 2.5 83.33 38.42 

300 4.56 152.00 43.64 

500 5.04 168.00 44.51 

800 5.44 181.33 45.17 

1000 5.68 189.33 45.54 
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50000 5.6 186.67 45.42 

80000 5.6 186.67 45.42 

100000 5.52 184.00 45.30 
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Figure 28 – Simulated Common Emitter Amplifier Circuit with Bode Plotter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 29 – Bode Plotter of Simulated Circuit 
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Gain =
Vout

Vin
=

6.5

59.810−3
= 108.7 

 

Max gain = 41.26dB 

 

½ power point = Max gain (dB) − 3dB = 41.26 − 3 = 38.26dB  

 

F2 =  51.35MHz 

F1 =  131.72Hz 

 

Bandwidth = F2 − F1 =  51.35  106 –  131.72 =  51.34986828MHz 

 

Gain (dB) = 20 × log (
Vout

Vin
) = 20 × log (

6.5

59.810−3
) = 40.724dB  

 

 

 

The frequency response of the practical circuit is in figure 26 & 27, for the simulated circuit the bode plotter 

graph is shown in figure 29 and annotated showing the F1 & F2 points.  

 

The bandwidth can be calculated by F2 minus F1, between these two F points is the operating frequency 

range of the amplifier circuit. The cut off points (F1 & F2) show where the output falls to half its maximum 

value, these are known as the ½ power point, which is calculated to a fall in gain of 3dB of the max value. 
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Task 4 – Inverting Operational Amplifier 

a) 

 

 

 

 

 

 

 

 

 

 

 

Figure 30 – Op Amp Diagram 

 

An op-amp is an analogue integrated circuit (IC) chip built up of resistors, transistors, and capacitors. These 

ICs can amplify the input signal using an external power supply applied to V+ & V- in figure 30. Other 

applications of op-amps include carrying out mathematical operations such as addition, subtraction, 

differentiation, and integration. op-amps can amplify AC and DC signals. 

 

To use an op-amp as an inverting amplifier 𝑉𝑖𝑛 must be applied to the negative terminal of the op-amp and 

the positive terminal is grounded. When in an inverting configuration a negative gain is achieved. In AC 

conditions, 𝑉𝑜𝑢𝑡 the polarity would be 180° to 𝑉𝑖𝑛 inverting the sine wave. 

 

Inverting op amps when used as amplifiers have negative feedback where 𝑉𝑜𝑢𝑡 is connected to the 

negative terminal of the op amp through a resistor (this can be seen in figure 31). Negative feedback is 

where the signal fed back is 180° out of phase to that of the original input signal.  

 

Negative feedback causes the overall gain of the amplifier to be reduced. The reason for this is it ensures 

the gain is constant over a wider range of input frequencies and input voltages, greater stability, linear 

amplification, and gain can be controlled by altering the values of 𝑅1 (𝑅𝑖𝑛) and 𝑅2 (𝑅𝑓) 

 

 

b) 

 

 

 

 

 

 

 

 

 

 

 

Figure 31 – Inverting Op Amp Diagram 

 

A circuit diagram for the pre-amplifier circuit is shown in figure 31. Below are the calculations for bandwidth 

and values for 𝑅1 (𝑅𝑖𝑛) and 𝑅2 (𝑅𝑓). 
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Gain = 18 

 
Bandwidth =  20kHz (audio max frequency) 

 
Op Amp LM741, gain bandwidth product (GBP)of 1MHz ∗ 

 

Bandwidth =
GBP

𝐺𝑎𝑖𝑛
 =

1106

18
=  55.5kHz 

 

Gain =
V𝑜𝑢𝑡

𝑉𝑖𝑛
 =  −

R𝑓

𝑅𝑖𝑛
 

 
 R𝑓 =  Gain  𝑅𝑖𝑛 = 18  2.2 =  39.6  39k 

 

*Values obtained from data sheet found in appendix B 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 32 – Oscilloscope Clipped Waveform 

 

This is evidence of the waveform clipping in figure 32. This is expected as the datasheet for the op amp in 

appendix B states a maximum voltage of 22V and the peak-to-peak voltage on the oscilloscope is 21.8V.  

 

Other data obtained from appendix B pin arrangement to set up the practical circuit. 
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c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 33 – Op Amp Practical Circuit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34 – Op Amp Practical Results Table 

 

Figure 33 & 34 is evidence of the op amp circuit and test results for the analysis of DC and AC amplification. 

From these results it is clear the circuit clips the output past a DC input of 0.6V and an AC input of 1V. The 

AC results are not linear when compared to the DC results this could be due to the experiments being 

conducted on different days with different equipment, human error or the tolerances and variables 

associated with AC. 

 

 

 

 

 

 

 

Practical Op-Amp 

DC AC 

DC Input (V) Output (V) Gain Input (mV) Output (mV) Gain 

0.1 1.66 16.60 20 320 16.00 

0.2 3.34 16.70 50 720 14.40 

0.3 5.11 17.03 100 1500 15.00 

0.4 6.89 17.23 500 6800 13.60 

0.5 8.68 17.36 1000 14000 14.00 

0.6 9.65 16.08 5000 21000 4.20 

0.7 9.68 13.83 10000 22000 2.20 

0.8 9.68 12.10 15000 21800 1.45 

0.9 9.68 10.76 20000 21800 1.09 

1 9.68 9.68 
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d) 

Frequency Response 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 35 – Op Amp Frequency Response Table 

 

In figure 35 the gain was calculated using the equations below. 

 

Gain (dB) = 20 log (
Vout

Vin
) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 36 – Op Amp Frequency Response Graph 

 

 

Op-Amp Frequency Response 

Freq (Hz) Vout (V) Gain Gain (dB) 

100 6.88 13.76 22.77 

200 6.88 13.76 22.77 

500 6.88 13.76 22.77 

1000 6.92 13.84 22.82 

2000 6.92 13.84 22.82 

5000 6.84 13.68 22.72 

10000 6.84 13.68 22.72 

20000 6.6 13.2 22.41 

30000 6.32 12.64 22.03 

50000 5.4 10.8 20.67 

80000 3.88 7.76 17.80 

100000 3.2 6.4 16.12 

120000 2.03 4.06 12.17 

150000 1.9 3.8 11.60 

200000 1.72 3.44 10.73 

500000 0.6 1.2 1.58 
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Figure 36 is annotated showing the ½ power point of which is -3dB of the max gain. This ½ power point 

can then be used to find the frequency cut off, this indicates if the pre-amplifier circuit has reached the 

brief of exceeding 20kHz (maximum frequency of the human ear). This circuit has indeed reached and 

bypassed the brief having a bandwidth up to 58kHz. 

 

The expectation for the curve in figure 36 to be linear but there is one inconsistent result, as there is one 

anomaly this could be from several reasons such as error in reading results, input error from notebook to 

excel document or fault in the instrument or equipment.  

 

Slew Rate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37 – Op Amp Slew Rate Wave 

 

A square wave was inputted to the circuit from a function generator, from this square wave the slew rate can 

be obtained. The slew rate is the maximum rate of change of the output voltage and is expressed in voltage 

per microsecond (V/s). in the datasheet seen in Appendix B this op amp has a slew rate of 0.5V/s which 

is slow reacting when compared to other op amps on the market which boasts a slew rate of 20/s. 

 

 

 

Conclusion 

 

Throughout this assignment there has been a clear divide in results from real world practical experiments 

conducted in the classroom compared to simulation software. 

In the real world there are no exacts there are many variables such as inaccurate equipment, incorrect 

components, and environmental factors such as temperature.  

All of these factors are not present in simulation software as it has all ideal values creating the perfect 

circumstances for an experiment.  

Simulation software is a great tool in the society of the future but is still unable to replicate the real-world 

practical elements of experiments. 
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