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Proteus Schematic
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| created the circuit in proteus by adding each component individually and then connected all

the wires together.
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Once my circuit was complete | viewed the oscilloscope to see the waves of the

components.




Simulation results

Frequency (khz)| Output (mV)
0.10 282.50
020 29500
0.50 297.50
1.00 300.00
200 297.50
5.00 300.00
10.00 300.00
20.00 300.00
50.00 29750
100.00 287.50
200.00 25500
250.00 237.50
300.00 220.00
310.00 215.00
320.00 212.50
330.00 207.50
500.00 157.50
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| created a table for different frequencies and then used the oscilloscope to read off what the
output would be for each. | then recorded my findings and compared them to each other.

Electrical characteristics UAT41
Table 3. Electrical characteristics at Ve =215V, Ty, =25 °C
(unless otherwise specified) (continued)
Symbol Parameter Min. Typ. Max. Unit
Gain bandwidth product
GBP 0.7 1 MH
V. =10 mV, R, =2 k2 C, = 100 pF, f =100 kHz “
Total harmonic distortion
THD f=1kHz A, =20dB, R =2k V=2V, € =100pF, 0.06 L
Tamp = +25° C
Equivalent input noise voltage 2 nv
En f=1kHz, R, =100 © oE
£m Phase margin 50 Degree

Firstly, | created the circuit for the op amp on proteus 8. | then viewed the oscilloscope so |
could record the data for different frequencies in a table. | then worked out the gbp and
compared it against the manufacturer's claims.



Easy-PC Schematic
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Created a schematic on easy-pc using the circuit from proteus as a guide. To make this into
a pcb i used the “translate to pb” button to make a clean slate that i could position all my
components on to.



Had to link all the components together without touching the metal contacts so | had to
carefully think about which route to take for each component.

This is the original position of my components. | have placed them in this way because |
needed everything to be as close as possible to each other to increase the integrity of the
board since a smaller board is physically stronger.
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highlighted in white is a specifically poured copper of +V charge specifically encasing all the
+V components. Everything else is in the light blue OV charged copper.

Design Technology X

Rules Variants Wire Lengths
Pad Styles Text Styles Line Styles Hatch Styles Track Styles Layers Layer Types Layer Spans Nets Net Classes Value Names Spacings

MName Type Side Usage I Add... |
bl Top Silk Silk Screen Mon-Electrical Edit_..
X | Tep Copper Electrical Tep Electrical X _
. 5 Delete
X | Bottom Copper Electrical Bottom Electrical Y
Bottom Silk Silk Screen Bottom Mon-Electrical  MNone _
Up
Down
Preview...
Export to CSV

Import From CSV

oK Cancel Help

| used the design technology tool to remove unwanted layers so | could do the copper pour.



B Reports - o X

Report: | Design Rule Check Report (amp 1pcb.peb) | Settings... Print... Help

Design Rule Check Report ~

Report Written: Thursday, October 13, 2022

Project Path:  C:\Users\s2214267\0neDrive - University of Wales Trinity Saint David\Desktop\embedded workshop 22-23\easy-pc\amp1.prj
Design Path:  C:\Users\s2214267\0neDrive - University of Wales Trinity Saint David\Desktop\embedded workshop 22-23\easy-pc\amp 1pcb.pch
Design Title:

Created: 10/10/2022 12:22:34

Last Saved: 12/10/2022 12:45:37

Editing Time: 142 min

Units: mm (precision 1)

Results

Na errors found
Accepted Errors already in the design

No errors found

Settings

Spacings

Tracks Yes
Pads and Vias Yes
Shapes Yes
Text Yes
Board Yes
Drills No

Components Yes

Manufacturing

Acid Traps No
Drill Breakout No
Drill Backoff No
Silkscreen Overlap Yes )

Silkscreen Board Overlap Yes

Created the pcb making it as space efficient as i could and ran the checks that all had 0
errors. Originally there were 14 errors however they were all an easy fix. | had to move the
names closer to components and rapport the copper. That left me with 0 errors remaining
after passing the design rule check report.

When | did the copper pour | made sure everything was included inside it by having no gaps.



EX Reports - O

Report: |Connecﬁvity Check (amp 1pch.pch) ~ || Settings... Print... Help

Connectivity Check Status Report

Report Thursday, October 13, 2022
Written:

Project Path:  C:\Users\s2214267\0neDrive - University of Wales Trinity Saint David\Desktop\embedded workshop 22-23\easy-pc\ampl.pri
Design Path:  C:\Users\s2214267\0neDrive - University of Wales Trinity Saint David\Desktop\embedded workshop 22-23\easy-
pc\amp 1pcb.pcb
Design Title:
Created: 10/10/2022 12:22:34
Last Saved: 12/10/2022 12:45:37
Editing Time: 141 min
Units: mm (precision 1)

Summary
Checked 9 of 9 nets. 0 split nets found. 0 single pin nets found.
Fully connected nets (9)

+V

ov

NOOO1
NODD3
MNODDS
NOOO&
NOOOB
MNO018
NOD22

| optimised nets by pressing the “optimise nets” tool button, then manually connected the
remaining ones to where they are meant to go. | had to make sure | didn't cross over any
existing routes so it made it quite challenging.




| viewed it in 3d to see how it would look in person and to visualise how everything fits
together.



PCB Results

I connected the wires to the pcb via the pins that i soldered onto the board.
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| then connected the bored to the oscilloscope to see the waves and take measurements.

Frequency (khz)| Output (mV)
0.10 534.00
0.20 554.00
0.30 566.00
0.50 566.00
1.00 566.00
2.00 566.00
5.00 566.00
10.00 566.00

20.00 566.00
50.00 566.00
100.00 566.00
200.00 530.00
300.00 462.00
400.00 396.00
410.00 392.00
420.00 386.00
425.00 376.00
430.00 372.00
450.00 358.00
500.00 334.00

Frequency (kHz)

600.00

400.00 +

200.00 +
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| created a table and a graph of the results for the PCB and compared it to the breadboard
and simulation.
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Breadboard
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| created an online version to map out where everything goes then | created it using a real
breadboard.

| created a breadboard for the circuit. It started as an online render that | had to convert into
a physical form using wires and components. | made it as neat as possible to make it easier
to fix if anything went wrong.
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The signal generator confirms a gain of 3 which is what the intention was.

Breadboard Results

Frequency (khz)| Output (mV)
0.10 536.00
0.20 552.00
0.30 568.00
0.50 568.00
1.00 568.00
2.00 568.00
5.00 568.00
10.00 568.00
20.00 568.00
50.00 568.00
100.00 568.00
200.00 536.00
300.00 480.00
400.00 416.00
410.00 408.00
420.00 408.00
425.00 400.00
430.00 392.00
450.00 384.00
500.00 348.00

Frequency (kHz)

600.00 —

400.00 4

200.00 4

0.00

100.00 200.00 300.00 400.00 500.00

Output (mV)

I made a table and plotted results for different frequencies then put them into a graph.
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Firstly, | installed the resistors as they are shorter so it is easier to solder into the pcb.

14



| then soldered the resistors onto the board followed by the capacitors and the chip.
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