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1.Introduction to LTSPICE"

This PDF completes the youtube video and its aim is not to substitute the video.

1.1 Build a resistive voltage divider circuit
When you open LTSpice, select « Start a new, blank Schematic » to create a circuit.

R1
10

§R2
20

Resistive voltage divider circuit

To add a component, right-click — Draft = Component or F2 (or Fn-F2). On
Windows, you can also use the toolbar. Firstly, select a voltage source (voltage).

Top directory:  /Users/florentaviolat/Library/Application Support/LTspice/lib/sym  [§4
Voltage Source, either DC, AC, PULSE,

V 1 SINE, PWL, EXP, or SFFM

Z# Run
i
View >
Edit >
f Draw \ V Q voltage )
. Symbol Description
é Hleral’Chy > @ Net Narlle Fa pnp4 Bipolar PNP transistor with substrate node....
\ 1 ‘nF SPICE directive s polcap Po\ar?zed Capacitor
res A resistor
Aa Comment Text T res2 A resistor
) schottky Schottky diode
85 .op Data Label SOAtherm-HeatSink Heat Sink Thermal Model
I::._ BUS Tap B SOAtherm-PCB PCB Thermal Model
sw Voltage controlled switch
tline Ideal Lossless Transmission Line
TVSdiode Zener Diode
varactor Diode L3
voltage Voltage Source, either DC, AC, PULSE, SINE,...
zener Zener Diode
Cancel [ oK ]
Add a component Add a voltage source

1 The tutorial is realized on Mac with the version of the 18th of March 2020.
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Then, add two resistors (res). If you want to rotate a component, press Ctrl+R.
To add wires, right-click = draft = Wires or F3 (or Fn-F3). Finally, we draw a wire
that goes out of the loop. Right-click on this one, select Label Net and mark GND to

connect this wire to the ground.

Enter Net Name
Y © GND(global node 0)
N CcCoM
KRG Highlight Net 0
T Label Net Port Type: (none) |4
HE Place .op Data Label Cancel .T.

Label Net Label Net - GND

Enter Net Name

~ GND(global node 0)
% COM
g o
Port Type: (none) |4
Cancel .“

Label Net - Name a branch ‘b’

To modify the name of a component, right-click on its name.

To name a branch, right-click on the wire, select Label Net and enter the name.
To configure the value of a component, right-click on its value.

To edit a component, right-click on it.

Configure the names and values as on the picture of the circuit above.

Enter a new Value for V1
Justification

Left u

Vertical Text

5

Cancel

Enter a value for V1

1.2 Simulation : DC, .op

Font Size

1.5(default) &

[ OK

Enter the directive of the simulation, right-click = Draft — SPICE directive (or S).
If you know how to write the directive, you can write it directly else, right-click —
help me edit — Analysis Cmd. Then, select DC Biais point (.op). This directive

1

- Edit Text on the Schematic
:?[: En How to netlist this text Justification Font Size
~ View > Sommen Left &3 1.5(default) o)
Edit > o SPICE directive Vertical Text
3 Draft > [AIES F3 |
& Draw » 1 Component F2 B
A\ Hierarchy » @ Net Name F4
SPIC! directive
Ax Comment Text T ate - -
EH .op Data Label SiiIeiac 5
i;_ Bus Tap B Calbun Cru=<rewrns (g .inc/.Iil'}statement
W & .step command Pr—
| —
SPICE directive Help me edit
2
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Transient AC Analysis DC Sweep Noise DC Transfer | DC Bias Point |

Find the DC operating point.

This analysis is useful for continuous-time, non-switching, circuits.

Syntax: .op

.op

.op

Cancel _\_

DC Bias Point (.op)

switches on the voltage source in DC. It is used to find the DC operating point of
the elements of the circuit. You can then place the directive where you want on
the sheet.

When the directive is set on the pane, the circuit is ready for the simulation. Click
on Run. With .op, if you are on Mac, a black plot pane (.raw) should appear else if
you are on Windows, a text file should appear. Even if the display is different
with .op, the results are the same in either case. We will go on with the black
pane, that is very used with the others directives.

To measure the voltage of a branch, come back to the circuit (.asc). When you
place the mouse on a branch, a red probe (cf. picture) appears. Click to measure.

2 Draft2.raw
Draft2.raw —+

€1 < ‘P x=288.30V vy =4.496V,167.184mA

mn

Voltage probe

Q 1
ﬁ> 10
Current probe

Plot pane with .op 3
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To measure the current in a component, come back to the circuit (.asc). When you
place the mouse on a component, a probe (cf. picture) appears. Click to measure.
Be careful with the positive direction of the measurement indicated by the red
Cross.

Some options with the plot pane :
Add a grid : right-click = View — Grid
Modify an axis : right-click on the axis
Modify the color of a measurement : right-click on the measurement name

To read the measurements precisely, we can attach a cursor by right-clicking on the
measurement name (more detailed later).

Finally, we check the obtained values with the theoretical expected values:

U, = %Ua =33[V]and I = Rl(f& = 0.166[A]. These values match with

our measurements on LTSpice, so our simulation and circuit seem to be correct.

1.3 Simulation : DC, .op and .step
The aim here is to vary the voltage of the voltage source and to observe the circuit
under different values of this voltage. As this value is now a variable, we have to
change the value of the voltage of the source by the name of the variable between
curly brackets (here {v}). Then, we have to add the command .step, right-click —
SPICE directive, then right-click = help me edit = .step command. We configure
the sweep of the variable v as written on the picture.

Edit Text on the Schematic

to netlist this text Justification Font Size .step is used to sweep user-defined parameters and overlay simulation results
Zomment Left
o X = 1.5(defaul Name of parameter to step:
V 3PICE directive Vertical Text

Nature of sweep: Linear [T
Start value: 1

Stop value: 6

Increment: 0.5
{V} Hel ' ap Analysis Cmd Syntax: .step param <Name> <Start Value> <Stop Value> <Increment> N
L= vru-<rewm> @ inc/lib statement step param v 16 0.5
. | Cancel O
Variable v l -
Help me edit .step command

Afterward, we run the simulation. The x-axis is the variable v. We display V(a) and
V(b) and to better read the result, we attach a cursor on V(b). We can move the
cursor on the plot pane and have the values on another window.

Some options with the plot pane :
Display the data points : right-click = View — Data points
Add a new plot pane : right-click = Add Plot Pane
Add a new trace : right-click = Add Traces (or A)
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5 Draft2. ~
l: Draft2.raw % 3

Draft2.raw |+

2, el & T x=3669 y=2539V

Cursor 1:
V(b)
EZ Draft2.raw
Horz: 3.6662594 Vert: 2.4441729V

Cursor 2: Draft2.raw

Horz: Vert: @\ i}wl

Diff(Cursor 2- Cursor 1):

%P x=2263 y=20.00009940hm

m:.;:

Horz: -- N/A -- Vert:

Slope:

.op
N

.step param

Resistance R2

On a new plot pane, we want to calculate the resistance of R2 by using the Ohm
law. Add a new pane, then select Add Traces and enter the expression V(b)/I(R2).

1.4 Simulation : AC, .tran
First thing, we configure the voltage source to have sinusoidal signal. Right-click on
the source — advanced, and select the style : SINE. Then, we set the values as on

Edit Voltage Source V
Time Domain Function

style: SINE(Voff Vamp Freq Td 6 ¢ <Ncycles>) [T}

Edit Voltage Source V DC offset[V]: 0

DC value[V] 5 Amplitude[V]: |5

X i Freq[Hz]: | 14
Series Resistance[Q]:

Tdelay[s]:

Cancel Advancked | OK ] 6[1/s]:
IME

Configure the voltage source Neycles:

Make this information visible on the schematic 2

Configure the voltage source

the picture.

Now, we have to configure the new directive. As previously, select Analysis Cmd.
Then, choose the directive Transient (.tran). With this, we can observe the circuit
during a period of time. Ours will be between Oms and 2ms (cf. picture).
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LUEUEENgy AC Analysis  DCSweep  Noise  DC Transfer  DC Bias Point b & Draft2.raw
Draft2.raw —+
Perform a non-linear, time-domain simlulation. -
) : V(b)
Stop Time: 2ms
Interval Start: Os
Time to Start Saving Waveform Data:
Interval End: 2ms
Maximum Timestep Size:
y Average: -
Start external supply voltages at OV: & 57.6uv

N e
Stop the simulation once steady state is detected™ RMS: 2.3572V

Don't reset T=0 when steady state is detected™

Cancel

Skip the solution of the intial operating bias point:

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

.tran 2ms

Cancel | OK |

tran

5V
0.0ms

Plot pane with .tran

Then we can run the simulation. The x-axis of the plot pane is the time. We can

see that the voltage divider is still valid. To have the Average and RMS value, press
ctri+left-click on the measurement name.

1.5 Extra notes
To move, drag, delete... , right-click — Edit,

Z Run

oy

View >
T [
< Draft 3 W Drag F8 |
& Draw » X Delete 5
A\ Hierarchy » By Duplicate Fe

‘ > Undo F9
y
.edit

Don’t forget to use the LTSpice help if you don’t know or don’t remember how to
use something with LTSpice.
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