EE 2005 Electronic Devices and Circuits Pre-lab Assignment 1

This assignment carries 10 marks in total.

*** ALL PRE-LAB ANSWERS MUST BE SUBMITTED THROUGH CANVAS BEFORE
SUNDAY, SEPTEMBER 24, 11:59 PM.

ZERO MARK WILL BE GIVEN TO LATE SUBMISSIONS OR NO SUBMISSIONS ***

Pre-Lab Assignment 1:
Resistor Networks, Voltage and Current

LT Spice Simulation

INTRODUCTION:

LTspice is a free, high-performance SPICE simulator software developed by Linear Technology. It is widely used by
engineers, researchers, and students for simulating analog and mixed-signal circuits, including power electronics, RF
circuits, and microcontroller-based systems.

LTspice uses the SPICE (Simulation Program with Integrated Circuit Emphasis) simulation engine, which is a powerful
tool for predicting the behavior of electronic circuits. It allows users to model the behavior of electronic components,
such as resistors, capacitors, inductors, transistors, and operational amplifiers, and simulate the circuit's response to a
variety of signals, including DC, AC, and transient signals.

L Tspice offers a user-friendly graphical interface for creating and editing circuit schematics, as well as a comprehensive
set of simulation and analysis tools. These tools include waveform viewers, frequency domain analysis, and Monte
Carlo analysis, among others. One of the key advantages of LTspice is its ability to simulate complex circuits with high
accuracy and speed, allowing users to quickly explore various design options and optimize their circuits for performance,
cost, and reliability.

REQUIRED MATERIALS:
Hardware:
o Computer (Either Window or MacOS)

Software:
o LT spice (https://www.analog.com/en/design-center/design-tools-and-calculators/Itspice-simulator.html)
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Step 1: Install LT spice and open the software.

Welcome to LTspice

How would you like to start?

\ Open a Recent File

- Open An Existing Schematic

~ Start a new, blank Schematic

\ More Choices |

Analog Devices, Inc. " Cancel

Step 2: Create a new schematic by clicking “start a new, blank Schematic”.

EENED Q orma)
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Step 3 Right click on the empty space and click “Component” which is in the directory of “Draft”. Add/Modify/Delete
electrical components into the schematic.

F I8 N & (homatl__

0 Wires

#» Component
G NetName

9p SPICE directive
Aa Comment Text.
8 .op Data Label
P Bus Tap

Top directory: /Users/kochunwai/Library/Application Support/LTspice/lib/sym

Voltage Source, either DC, AC, PULSE,
SINE, PWL, EXP, or SFFM

Open this macromodel's test fixture

Symbol Description

SOAtherm-NMOS SOAtherm Thermal Model for N-channel po...
SOAtherm-PCB PCB Thermal Model
swW Voltage controlled switch
tline Ideal Lossless Transmission Line
TVSdiode Zener Diode
varactor Diode
Zener Diode

Cancel
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Step 4 Place the comﬁonents at ﬁmﬁer ﬁosition. iLeft cIicki 7_

[ N ] +« Mac

{ x 9 i Q (normal)

Step 5 Connect all components by wires.

v * - ‘@ T - Q (normal)
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Step 6 Right click on the components to change its values.

Edit Resistor R1

Resistance:[Q]:

Pick a standard percent value

Cancel

Step 7 Run the simulation.

e You can set the simulation duration istoE timei as 1ms in this lab.

[ XN ] -+ Mac
f* R4l i _Q_(normal)
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Edit Text on the Schematic
How to netlist this text Justification Font Size
~ Comment Left
O SPICE directive ) Vertical Text

[ anaiysis cmd
& .inc/lib statement

. Transient  AC Analysis DC Sweep Noise DC Transfer  DC Bias Point

Perform a linear, time-domain simlulation.

Time to Start Saving Waveform Data:

Maximum Ti Size:

Start external supply voltages at OV:
Stop the simulation once steady state is detected™:

Don't reset T=0 when steady state is detected”:
Skip the solution of the intial operating bias point:

1] Only appilcable for SMPS simulation since the steady state detection is written into the error amp model.

.tran Tms
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Step 8 Place your cursor on the wires or the components. Click on the left to see the simulated value on the trace
panel.

i LTspice File Edit Window Help (=] (2] = Q 8- © 98218 @O FF6:11

i f, Mac
F T Click to plot wire current: -1(V1) Q
V(n091)
VAl
R1 R2
6 100 100

.tran Tms

9.1ms @.2ms @.4ms 9. 5ms 0. 6ms 9. 7ms @.9ms 1., Oms|
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51Q

L L
1000~ —— 2000
6V | | | - 3900
3000 — 6200

Fig 1

Please note that only the numerical values to the answers for the following questions are required for submission on
Canvas. There is no need to include the unit in your answer submission.

With reference to the circuit shown in Fig 1,

1. Determine the resistance seen by the 6V source (Reg) in Q.
2. Determine the voltage across the 51Q resistor in V.

3. Determine the voltage across the 390Q resistor in V.

4. Determine the current through the 300 resistor in mA.

5. Determine the current through the 620€ resistor in mA.

LAB TASK: PART 2

Step 1 Draw the circuit below using LT spice given that R1 = 6.8kQ and R2 = 8.2kQ.

r—
R

R1

1V [|r2

Step 2 Find the voltage across R2.

Voltage across R2, Vg, = \Y/

Step 3 Find the voltage across R2 if both resistors (R1 and R2) are 1000 times larger?

Voltage across R2, Vg, = \Y/
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Step 4 Draw the circuit below using LT spice given that R1 = 6.8kQ and R2 = 8.2kQ. Rint refers to the
internal resistance of the voltmeter (Rint=10MQ).

n R1 |
1 V _ % [ Rint
Step 5 Find the voltage across R2.
Voltage across R2, Vg, = \

Step 6 Find the voltage across R2 if both resistors (R1 and R2) are 1000 times larger?

Voltage across R2, Vg, = V
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LAB TASK: PART 3

Step 1 Draw the circuit below using LT spice given that R1 = 24Q.

1V ) ll

Step 2 Find the loop current

loop current, | = A

Step 3 Replace the resistor in the circuit so that now R = 24kQ, and then find the loop current again.

loop current, | = A

Step 4 Draw the circuit below using LT spice given that R1 = 24Q. Rint refers to the internal resistance to
the ammeter (Rint=0.5 Q).

R1

1V(E [

Step 2 Find the loop current

loop current, | = A

Step 3 Replace the resistor in the circuit so that now R = 24kQ, and then find the loop current again.

loop current, | = A

10




