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Benefits of Using SwitcherCAD IlI/LTspice

Outperforms pay-for options

¢ Stable SPICE circuit simulation with
+ Unlimited number of nodes
+ Schematic/symbol editor _
+ Waveform viewer
+ Library of passive devices

¢ Fast simulation of switching mode power supplies (SMPS)
+ Steady state detection
+ Turn on transient
+ Step response
+ Efficiency / power computations

¢ Advanced analysis and simulation options
+ Not covered in this presentation
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How Do You Get SwitcherCAD IllI/LTspice

¢ Go to http://www.linear.com/software
¢ Left click on download SwitcherCAD III/LTspice

¢ Register for a new MyLinear account to receive updates if you have not done so
already
LTSPICE/SWITCHERCAD I
' LTspice/SwitcherCAD Il | » Downioad SwitcherCAD WL Tspice (Updated
February 11, 2008)
SwitcherCAD™ Wl is a high performance Spice il » SwitcherCAD WL Tspice Users Guide
simulator, schematic capture and waveform viewer « SwitcherCAD W1 Tspice Getting Started Guide

with enhancements and models for easing the
simulation of switching regulators. Our enhancements
to Spice have made simulating switching regulators
extremely fast compared to normal Spice simulators,
allowing the user to view waveforms for most
switching regulators in just a few minutes. Included in
this download are Spice, Macro Modeis for 80% of
Linear Technology’s switching regulators, over 200 op
amp models, as well as resistors, transistors and
MOSFET models.
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Getting Started using SwitcherCAD III/LTspice

¢ Use one of the 100s of demo circuits available on linear.com
+ Reviewed by Linear Technology’s Factory Applications Group

¢ Use a pre-drafted test fixture (JIG)
+ Provides a good starting point

¢ Use the schematic editor to create your own design
+ LTspice contains macromodels for most LTC power devices
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Demo Circuilts on linear.com

¢ Go to http://www.linear.com

¢ Enter root part number in the search
box (e.g. 3411)

¢ Select Simulate Tab
¢ Follow the instructions provided

If you do not find a demo circuit of
interest, use a pre-drafted test
fixture — covered next

Download LTspice Ee e
Download Demo Circuit ™=——-

Complete list of demo circuits available
at www.linear.com/democircuits
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PRODUCTS SOLUTIONS DESIGN SUPPORT PURCHASE COMPANY

Home > Product Categories > Power Management > Switching
Regulators > Step-Down (Buck) Regulators > Internal Power Switch >
LTC3411

LTC3411 - 1.25A, 4MHz, Synchronous Step-Down
DC/DC Converter

FEATURES DESCRIPTION PACKAGING APPLICATIONS | SIMULATE

SIMULATE

LTSpice / SwitcherCAD M is a powerful FREE circuit simulator and schematic
capture program, providing macro models for 80% of Linear Technology's
switching regulators, over 200 op amp models, as well as resistors,
transistors and MOSFET models

= Step 1. If you do not already have a copy of LTSpice, click here to
download and install LTSpice / SwitcherCAD B

= Step 2. Once LTSpice is installed, click here for a ready to run
demonstration circuit of the LTC3411

« Step 3. If LTspice / SwitcherCAD N does not automatically open after
ciicking the above link, you can instead run the simulation by right clicking
on the ink and selecting “Save Target As®. After saving the file to your
computer, start LTSpice and open the demonstartion circuit by selecting

“Open” from the “File™ menu
L] TECHNOLOGY




Demo Circuit
v’ Designed and Reviewed by Factory Apps Group

F&j Linear Technolo ogy LTspice/SwitcherCAD Il - [LTC3411.asc]
‘[:' Eile Edit Hierar chy View Simulate Tools Window Help = I:I-| k4

B ET £ e ar 2 @ny vmes asl |10 FUN @ demo circuit jump
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. UL bocal salas raprasantative for assistancs. This cincult s .distributsd to customars onty for wss with LTC parts. . . . . . . . .
. Copyright @ 2006 Linsgr Technologyine alinghts reesrved. . . . . . . . . . . . L L L L L L
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Getting Started using SwitcherCAD III/LTspice

¢ Use one of the 100s of demo circuits available on linear.com
+ Reviewed by Linear Technology’s Factory Applications Group

¢ Use a pre-drafted test fixture (JIG)
+ Provides a good starting point

¢ Use the schematic editor to create your own design
+ LTspice contains macromodels for most LTC power devices
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Pre-Drafted Test Fixture (JIG)

¢ Used for testing models during development

¢ Provides a draft starting point
+ Not reviewed by Linear Technology’s factory applications team
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Start with a New Schematic

New Schematic

_;1 near Techn~’ .gy SwitcherCAD ITI - [5¥ 12¥ 250mA 1372.asc] =101 x|
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¢ Left click on the New Schematic symbol in the Schematic Editor Toolbar
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Add a Macromodel & Opening Test Fixture

Add Component

FéjLinear Technology SwitcherCAD 111 - [SV 12V 250mA 1372.asc]

A, Fle View Window Smulate Edt Help

L1 D1

IN T — W e

M Select Component Symbol

¢ Left click on the Component symbol in

Top Directary: | CAPROGRA™TSLTCAS wADNMib vepm

the Schematic Editor Toolbar —

¢ Enter “root” part to search for the model N p \

(e.g. 3411) -

SGHD PGHND

1.254, 4MHz, Synchronous Step-down

DC/DC Converter

[ Dpen this macromodel's test fisture |

[LTC3417

¢ Leftclick on Open this macromodel’s | & ircsmoimompmereass

= LTC3404 LTC3406E-1.2 LTC3410-1.65 LTC3411

f LTC3405 LTC34068-1.5 LTC3410-1.675 LTC341

t eS t I Xt u r e LTC34054 LTC34068-1.8 LTC34108 LTC341
LTC34054-1.375 LTC34068-2 LTC34108-1.2 LTC341!

LTC34054-1.5 LTC3407 LTC3410B-1.875 LTC342

LTC34054-1.8 LTC3407-2 LTC342:

N N LTC3406 LTC3407-4 LTC3N2 LTC342.

LTC3406-1.2 LTC3408 LTC34124 LTC3421

TO ru n a. test fIXtu re y J u m p to th e LTC3406-1.5 LTC32409 LTC3IN 3 LTC342
- LTC3406-1.28 LTC3410 LTC3414 LTC342

LTC34068 LTC3410-1.2 LTC3NG LTC342!

section A L
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Getting Started using SwitcherCAD III/LTspice

¢ Use one of the 100s of demo circuits available on linear.com
+ Reviewed by Linear Technology’s Factory Applications Group

¢ Use a pre-drafted test fixture (JIG)
+ Provides a good starting point

¢ Use the schematic editor to create your own design
+ LTspice contains macromodels for most LTC power devices
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Draft a Design Using the
Schematic Editor
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Start with a New Schematic

New Schematic

' «gy SwitcherCAD III -

.-llil[zl
o Window Smuste Fdt Help
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51 near Technr [5¥ 12¥ 250mA 1372.asc]

¢ Left click on the New Schematic symbol in the Schematic Editor Toolbar
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Add a Linear Technology Macromodel
Add Component

FéjLinear Technology SwitcherCAD 111 - [SV 12V 250mA 1372.asc] =101 x|
{, Ee Vew Window gmuste Fdk Help =15 x|
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¢ Left click on the Component symbol in the Schematic Editor Toolbar
¢ Enter “root” part to search for the model (e.g. 3411)
¢ Left click on OK

= = = | (= |
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Getting the Latest Datasheet

¢ Use the macromodel’s shortcuts to download the Datasheet
as a reference for your design
+ Hold Ctrl key and right click (Ctrl — right click) over the LT
macromodel’s symbol

+ Left click on Go to Linear website for datasheet on the dialog
box that appears

You can also open the macromodel's test fixture as a draft starting point

SVin PVin LTspice/SwitcherCAD Il
- n Mode 1.254, dkHz. Spnchronous Step-down DC/DC
. U4 Converter
 ith LT FBY .
. LTC3411 .
. b SHDMIRT Pgoodd - - Open thiz macromodel's test fisture ]
' SGND PGND - Go to Linear website for datazheest ]
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Adding Circuit Elements . 54 Rotate

Place Inductor Mirror
Place Capacitor
Place Resistor

witcherCAD I1I - [5¥ 12¥ 250mA 1372.asc] =101 x|
=18] x|
Bl= B = #|0] alalal’] gld] Bmw &% 26 oS L|¢|tm|¢|*|31¢|n|@|@|g|e|Fm]f3|a=|»p|
L1 D1
IN ' = e SW S T OlilT |
47

¢ Left click on the desired component in the Schematic Editor Toolbar
¢ Left click on Rotate or Mirror to adjust orientation

+ Alternate you can also use Ctrl — R and Ctrl — M key shortcuts
¢ Move the mouse to the position you want to place it
¢ Leftclick to place it
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Adding Sources, Loads & Additional Circuit Elements

FijLinear Technology SwitcherCAD I11 - [S¥ 12V 250mA 1372.asc] =10} x|
4, Ble View Window Smuste Edt Help =18] x|
B3| B 2 #0] elalal®] gk B &0 o oL ® 2|3 [Zo|leo| el e |
L1 D1
L — W e
T ] 4.7p¥

¢ Left click on the Component symbol in o _
the Schematic Editor Toolbar TopDimly. [P0GOS A0 o v

¢ Search directory structure for desired
circuit element (e.g. load and voltage)

¢ Left click on OK |
¢ Move the mouse to the position you ST
want to place it iofoae G 2 o
. . (D peasiriz] Cuglen i g
¢ Leftclick to place it el i vees
Speabird] 1 loat2 i
bi FeniteBead m m.

L

b2 Fettitel mad?
4 {
==

Additional Circuit Elements
Like Sources and Loads L7|—Ln§/§9
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Highlights of Additional Circuit Elements

¢ Left click on the Component symbol in the Schematic Editor Toolbar for a

directory of additional circuit elements:

+ Arbitrary behavioral source
+ Voltage dependent voltage

+ Current dependent current

+ Voltage dependent current

+ Current dependent voltage

+ Independent current source
+ JFET transistor

+ Mutual inductance

+ MOSFET transistor

© 2008 Linear Technology

*

Lossy transmission line
Bipolar transistor

Voltage controlled switch
Lossless transmission line
Uniform RC-line
Independent voltage source
Current controlled switch
Subcircuit

MESFET transistor

...Mmany more
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Drawing Lines and Labeling Nodes

FijLinear Technology SwitcherCAD 111 - [SV 12V 250mA 1372.asc] =101 x|

4, Fle View Window gSimuate Edt Help =181 x|

Rl=| B | 20| ealal® Ll Bmw &R e O8] 2] (®[2]%]3 |Zlolalelo]e ] dd )
L1 D1 B
| IN - _ ouT |
T ] 4.7p¥ I |
Draw Wi
P,;acvg Gr'(;ind Do not forget to place a
Label Node ground in your design, it is
required for simulation!

¢ Lines
+ Left click on the Draw Wire in the Schematic Editor Toolbar
+ Left click a blue box (terminal)
+ Define the line’s path with a left click over intermediate points
+ Left click on another blue box (terminal)
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Editing Circuit Elements Delete

Duplicate

FijLinear Technology SwitcherCAD III - [S¥ 12V 250mA 1372.asc]

‘ N r : ,Waw 3

Move
Drag
Undo
Redo

¢ Left click on the desired editing option
¢ Left click on the circuit element
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Editing Circuit Elements Attributes

¢ Right click on the component symbol to modify attributes

Resistor - R6 |i |
Manufacturer, -
Part Mumber;, -

Cancel

[ Select Resistor ]

Reziztor Properties

© 2008 Linear Technology

Inductor - L1 |z|

M anufacturer: Coilcraft

Fart Mumber: DO1B0SF-222

]

Show Phasze Dat[ ]
Inductor Properties

Inductance[H]:

Peak Current[a]:

Seriez Resziztance[02]:
Farallel R eziztance[ 2]
FParallel Capacitance[F]:

[Series resistance defaults to 1m]

[ Select Inductar

Capacitor - Cp1

Manufacturer, -

Part Mumber; -

e

[ Select Capacitor

Capacitar Properties

CapacitancelF]:

Partz Per Package: |:|

LY e




Use Labels to Specify Units in Circuit Elements Attributes

¢ K=k=kilo=103 ¢ M=m=milli=10-3
¢ MEG =meg = 10° U = u=micro = 10-6
¢ G=g=giga=10° N =n =nano = 10-9
¢ T=t=terra=10% P =p =pico=10-12
F =f=femto = 10-15

® 6 O o

Hints
+ Use MEG to specify 10°, not M
+ Enter 1 for 1 Farad, not 1F

© 2008 Linear Technology ‘ , LlnEAQ
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Circuit Elements Database

¢ Some components have an available database of
manufacturers’ attributes

+ Resistors, capacitors, inductors, diodes,

+ Bipolar transistors, MOSFET transistors, JFET
transistors

+ Independent voltage and current sources

¢ To configure a component to a manufacture’s
attributes

+ Right click on the component symbol
+ Left click on Select... or Pick New...
+ Left click on a selected device

+ Leftclick on OK

© 2008 Linear Technology

tanufacturer: Coilcraft
Ok
Part Mu mb - DO1EDBP-222 -
Select Inductor

Show Phase Dot []
.
uuuuu t[A] 23
Stock Cap
d Edit Database

el 147MA 50.0 3.900
Al eleclrulytic UF’F\ZAHA?MA}- 1000 43.000
Alelectrolptic UPLIHRESMAH — 50.0 3.700
®ER C1B08<BRIAT0E  10.0 0.003
®ER COBN3C105KER, 100 0.004
®IR C321B<7RICTIOE 160 0.007

Tantalum TAJAT05KNE 16.0 11.000
HIR COBOSCI0BKAR. 160 0.031

PEITE Per Dackage.

ALY LNEAR




Editing Voltage Sources and Loads

¢ Voltage Source

+ Right click the voltage Voltage Source - V2 |
Sy m b O I DC waluel]:
+ Enter DC voltage value and SR
(optional) Series Resistance

+ Left click on OK
¢ Load (current)

+ Right click on the load Current Source - I1 X
symbol
Y DCvaheldl | |
+ Enter DC current value
. Advanced
+ Left click on OK
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Summary of Schematic Editor Toolbar

Place Circuit Element
Place Diode
Place Inductor
Place Capacitor
Place Resistor

Label Node
Place Ground
Draw Wire
FijLinear Technology SwitcherCAD IT1 - [SV 12V Z50m# 1o, — ~<rl B =101 x|
A, Fle View Window Smuste Edt Help —e—ON N =181x|

Rls| | 2 0] elalaR] Bligl BlwmwE &wesa OB LS |®]]%]3 20|90 eo]e]i] 5] A

T A |
Move
Drag
Undo
Redo
Delete Rotate
Duplicate Mirror
Paste b/t Schematics Place Comment
Find Place SPICE directive
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Run and Probe a Circuit
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Simulation Commands

¢ To run a simulation, specify the type of analysis to be

performed

¢ There are six different types of analyses:

+ Transient analysis
+ Small sighal AC

+ DC sweep

+ Noise

+ DC transfer function
+ DC operating point

¢ Simulation commands are placed on the schematic as text

+ Called dot commands

© 2008 Linear Technology

LY e



Editing Simulation Commands

¢ Leftclick on Simulation menu

¢ Leftclick on Edit Simulation Cmd

¢ As a starting point in a simulation
+ Left click on Transient tab

+ Enter a Stop Time

+ You may need to adjust this
again later

¢ Select OK

© 2008 Linear Technology

Demo Circuits and Test Fixtures
have predefined Simulations
Commands

Edit Simulation Command

Tranzient |.-’-'-.I: Analysiz | DC sweep | Moise | DC Transfer | DC op prt |

Perfarm a non-lingar, time-domain simulation.

Stap Tirne:

Time to Start 5aving Data:

Il

bd awirmumm Timestep:
Start external DC supply volkages at
Stop simulating if steady state is detected: [

Don't rezet T=0 when steady state iz detected:

Step the load curment source: [

Skip Initial operating point solution: [

Syntas: tran < T stops [<option: [<option:] ..]

Jtran 700w startup

Cancel
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Running a Circuit

F&j Linear Technology LTspice#tcherCAD Iil - [LTC3411.asc]
1, File Edit Hierarchy Vigg® Gmulate Tools

P HEH S £ acan B B tBoM OD

Window Help - O x

T simuiation modsl s not Tound pléass T Eynch Relsess™. 0 0 T T T T T T T T T T T
-+ ft remaine the customsrs rssponsibiity to- warlly propsr and rallabls oparation Iin the-sctusl-appiicetion. - - - - - - - - - - - -

. Contact pour lecsl sales raprassntathes for sssistancs. This circult ls.gistriputsd to customsers only for ues with.LTC parts. . . . . . . . .
. Copyright @ 2008 Linsgr Technology Ine. Allnights ressead. . . . . . . . L L L L Lo

If model is not found please Sync Release
under Help menu to update LTspice
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Probing a Circuit & Waveform Viewer

¢ Left click on any wire to plot the voltage
on the waveform viewer

rd

Voltage probe cursor

¢ Left click on the body of the component
to plot the current on the waveform
viewer

+ Convention of positive current is in
the direction into the pin

&

Current probe cursor e e i

1 s Vs
© 2008 Linear Technology ‘ , LI”EAQ
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Probing a Demo Circuit and Test Fixture

¢ Demo Circuits and Test Fixtures have INs and OUTs clearly
labeled to help you quickly select them

¢ To view the waveform left click on IN and OUT

'[; File Edit Hierarchy View Simulate Tools Window Help

e d 7 £ 0 e B OHR® & BOM

© N AmUlston MOOSTIs NOLTOUNG PIESS = SyNEn RSlBBS™. © © © © C C ot s
- it remaing the customers rasponsiblity to-varity propsr and rallzbls oparzgtion-In the-sctusl-appliicstion. - - - - - - - - - oo

. Contazt your locsl sales raprasantativa for sselstance. This circult s distributad to customars only for uss with. LTC parts. . . . . . . . .
. Copyright ® 2608 Linsar Technology Ine slinights resarved. . . . . . . . . . . . L L L L L L L L
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Voltage Differences Across Nodes

¢ Left click and hold on one
node and drag the mouse
to another node

+ Red voltage probe at the first

node
+ Black probe on the second

Féj1inear Technology | Tspice/SwitcherCGAD 111 - | T1371 !EIEI|
Fie Edt view Simulae Tock Window Help

| DS BF £ QRAQAR (& HBY| 4B
My T1371 EER

L D1 -
1 DE]J" Iv |
9.3u ' MBR %

Differential voltages are
displayed in the waveform
viewer

© 2008 Linear Technology

Release Left button to plot V(SW 0UT). y
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Plot Planes

¢ Multiple plot panes can be displayed on one window to allow better
separation between traces permitting different traces to be
iIndependently autoscaled

+ Right click in the waveform pane
+ Select Add Plot Pane
+ Left click and hold to drag a label to a new plot pane

lenear Technology LTspice /SwitcherCaD 111 - [astable.asc)
¥ He View Took Window Hep =12 x|
BEFE H 9+ QAQeR EdER%E ihe A AE /[

LY LNEAR



I @ @ @ 0 @O

Zooming In and Out in the Waveform Viewer

F&i1 inear Technology | Tspice /Switchercan 111 - [LT1371] [ =1 3

¢ Tozoomin T Be Vow Took wndow bp s x|

B | 5| F AR Ed %% & P

+ Left click and hold as you
drag a box about the region
you wish to zoom in then
release

¢ 10 zoom out
+ Right click and select Zoom

to Fit or Zoom Back SRR A
FijLinear Technology SwitcherCAD I11 - [5¥ 12V 250maA 1372.asc] =101 x|
4 Fle View Window Smuate Edt Help =12] x|
Bl & & #0] el gld] B &|%ed S8 2|$|D]| S|+ 3 |2|o|O|0|D[C || i da| -]
S}"‘J ?J- ouT =

T ] | :
Pan

Zoom Out
Autoscale

IN // . =1
| Zoom In/;z// ] m:
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¢ Drag a box about the region you wish to measure (peak to peak
over a period)

+ Left click and hold to drag a box over the portion of interest
¢ View the lower left hand side of the screen

+ To avoid resizing, shrink your box before you let go of the left mouse
click or use the Undo command in the Edit menu

Measuring Vi e Iripple @nd Time (Frequency)

F&j Linear Technology L Tspice/SwitcherCAD IIl - [LTC3411.raw] o =1ET]

t"nﬁile View PlotSettings Smulation Tools Window Help =

Be d 5 F QOaR Bl BB fB2E@ O . . .
| oo 8 i To view SMPS voltage ripple you will

Viout) 5 need to zoom into a narrow section
’ 5 since waveform is initially
compressed to full range

dx = 1.01843us(981.9KHz] dy = 1.9mV

1 v
© 2008 Linear Technology ‘ , Llnw
TECHNOLOGY




I @ @ @ @ @O

Average/RMS Current or Voltage Calculations

¢ Hold down Ctrl and left click on the | or V trace label in the
waveform viewer

FégLinear Technology L». ‘ﬁm 111 - [LTiova.app] ST
: L == x|

g E®% P M

Interval Siar .

Intervel End:  [98.2607ys
- 843 BImaA

1145834

d0ps
Rignit-Chck. to et expression, Contro-Left Chck to inbegrate
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Instantaneous & Average Power Dissipation

¢ Instantaneous Power Dissipation

+ Hold down the ALT key and
left click on the symbol of the
component

+ Pointer will change to a
thermometer

+ Plotted in units of Watts

¢ Average Power Dissipation

+ Hold down the Ctrl key and
left click on the trace label
power dissipation waveform

Left-dick to plot D1 dissipation: Y(SW,0UT)*I[D1] o

o Y LINEAR
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Generating a BOM and
Efficiency Report

Copyright © 2008 Linear Technology. All rights reserved. ] TECHNOLOGY



Bill of Materials (BOM)

¢ Left click on View menu
¢ Left click on Bill of Materials

y LTspice/SwitcherCAD Il - [LTC3411.asc]

ﬁl‘" Smuste Toos \Wndow Heb

2B, Zoom ares Cirl+2
= &, Zoom Back Cirl+8

l_ W .
_| ¥ show Grid CHi+G
W Mark Uncon. Prs w
Mark Text Anchors A

B of Materials
Efficency Report

_ ) SPICE etist

a1 ‘&) SPICE Exror Log

M E Visbie Traces

| Autorange Y-axs

% Marching Waves
A St Probe Reference

:Fiuusu
st ¥ Toobar
k ¥ Window Tabs

Fa%® oM

us Step-Down DC/DC Convert
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- Bill of Materials —

Ref. Mfg. Part Mo. Description
c1 TDK CI226X6R0J226M  capacitor, 22uF, 6.3V
c2 TDK C3I225X5R0J226M - capacitor, 22uF, 6.3V
Cp1 - - capacitor, 22pF
Cth - - capacitor, 220pF
Cthp = & = EELL . capacitor, 10pF :
L1 Coilcraft DO1608P-222 - inductor, 2.2uH, 2.3A pk
R1 - - resistor, 20K
R2 - - resistor, B0.6K
R3 - - resistor, 324K
RE - - rasistor, 10K
Rth - - resistor, 20K
u1 Linear Technology LTC3411 integrated circuit
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Computing Efficiency of SMPS Circuits

¢ Left click on Simulate menu
¢ Left click on Edit Simulation Cmd

¢ Left click on Stop simulating if steady state is detected

+ Automatically detect the steady state by checking the internal
state of the macromodels

¢ Rerun simulation

Fé} Linear Technology LTspice/SwitcherCAD I... E”ﬁ| [Z|

Automatic detection of steady state
may not work — steady state detection
may be too strict or lenient
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Viewing Efficiency Report

¢ Left click on Simulate menu

¢ Left click on Efficiency Report

FEj Linear Technology LTspice/SwitcherCAD 1] - [LTC3411.asc]
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R

Efficiency: 83.1% _

Input: 1.2W @ 3.3V
Output: 97TmW @ 999mV

. Ref. . lms . . . .
A oo mA
Cc2 99mA

Cp1 OmA

Cth omA
Cthp OmA

L1 1003mA - - - -
. R1 OomA . . . .
. R2 o 0mA
R6 OmA

U1 1003mA =~

Ipeak . Dissipation .
OmA  OmW
17TmA OmwW
OmA OmwW
OmA =~ O0mW
OmA omwW
1176mA - - 60mW
OmA . . . 2uW . . - -
O0mA . . BuW . .
OmA - 2uW
OmA Ouw
OmA © W
1176mA ~ ~ 142mW
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Simulate a Transient Response
In a SMPS

Advanced Topic
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Use a Pulsed Function as a Transient Response Load

¢ Insert a current source load
+ Left click on the Component symbol in the Schematic Editor Toolbar
+ Select load (or load?2) circuit element and configure as pulsed
+ Left click on OK
¢ Configure load as a pulsed function (covered next)
+ Steps current from initial to pulsed value and back
¢ Run and review results S ST T E——— |

Ble Yew PoiSetorgs Smubdon Teool [indow Help e
B E T £ QRQAR EK S2% fwf M
£ LTCM e | B LTCM 1w

L L T ooy | B ageicnsSaviiic e CA0 0 - [LIC3ATY
Lo i ommwty e jeuiew [ e e
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p S
out

T T i
R1 o S [ -+ S
20K L = |'_‘ * /load
© |22p |22 T PULSE(510.7m 100n 100n 0.1m 0.2m 1)
R2 et
BO.6K

n li“.’ﬁ.‘ ¥ E.':l?l:'.l.

- |3 s : I b
i »
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Configuring Load as a Pulse Function

¢ Right click on the load (or load2) component
¢ Select Pulse
¢ Modify the Attributes

L 2

L 2

L 2

|11 = Initial value
|12 = Pulsed Value

Tdelay = Delay
Tr = Rise time
Tf = Fall time

Ton = On time
Tperiod = Period

Ncycles = Number of cycles
+ Omit for free running

Independent Current Source
Furwhor -] DL W akus

) ooz

(=) PULSE( 12 Tdslay Trice Tial Ton Pesiod Mopckes)

) SINE [lofiet Lamg Freg Td Thets Phi Moyciss)

(:.-' EXPIN 12 Tl Taul Td2 Taau?) Small monal AC analpn| AC)

) SFFM[cll lame Foss MDI Fag) AT Ampliude:
) PWLT 22 ) AL Phate:

O TABLE[1 i1 v2 2. ) et SAEp 2
1y | 5

1ZEaL 1 Paracitc Propeites
Toolads] | 0.7m This i an active load [~]
Trzefe] | 100n

TisNe} | 100n bl aboe Eras sl camahon wasibde on pchemahc ',_7_|

Tordsl [01m
Tpemadsl 0.2m
Nepcles: |1
Make thia nfoemahion wuble on schematic [«]

Tdelay needs to be adequate so that
the device is in steady state and out
of startup before the load step occurs

You may need to un-click Stop simulating if steady state is detected
and specify an end time in Edit Simulation Cmd under the Simulate menu
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Simulate a Transformer
Advanced Topic
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Simulating a Transformer

¢ Draw each winding of the transformer as an individual inductor

¢ Couple inductors with a mutual inductance statement
+ Add a SPICE directive of the form K1 L1 L2 L3 ... 1 to the schematic
+ Left Click on Edit then SPICE Directive
+ Inductors in a mutual inductance will be drawn with a phasing dot
+ Start initially with a mutual coupling coefficient equal to 1

K statement coupling
Transformer with two windin the Windings
K1L1L21

L1 _b (L2 For more information check out LTC1871
100u < = 900u demo circuit and page 23-24 of September
’ L 2006 LT Magazine at www.linear.com

R G

1:3 turns ration gives | Note: winding inductance ratio is
a 1:9 inductance ratio | the square of the turns ratio
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Additional Information and
Support
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Reminder to Periodically Sync Release

¢ Update your release of LTspice to get the latest
Software updates

+ Models and examples Sign up for Linear Insider via
MyLinear (www.linear.com) for
email news and updates

*

¥é/ Linear Technology LTspice/SwitcherCAD Il - [LTC3411.asc]
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Built-in Help System

¢ Left Click on Help menu and then Help Topics

ol =]l

e S I.
| Bchematic Colors 5

The msenu command Tools=»Color Preferences colors allows you
to set the colore used in displaying the schematics. You
click on an object in the sample schematic and use the red,
geaan and blue sliders to adjust the colors to your
preferences,

Note: Mon-electrical graphical annotations made to
schematics such as lines and circles will be deaw in the
namié cnlar as s compoanant bheedv. g

ca.linaar.corn/sofiwara/sc
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http://ltspice.linear.com/software/scad3.pdf

Emailing Comments and Signing up for Linear Insider

=[O x|

Féi Linear Technology LTspice/SwitcherCAD Il
File “iew Tools | Help
Jﬁ|n|?|:%ﬂe'ﬂnpics MR = N VAR

Ahout LTspice/SwitcherCAD Il

bllI
About LTspicefSwitcherCAD Il X |
17 Yersion 2.11

Aug 102004 10:08:11
Click here to e-mail comments and bug reports to scad3@linear.com

Click here towisit Linear's website, www linear.com

Click here to join the "Linear Insider" e-mauil list.

Copeyright @ 1938, 1935, 2000, 2001, 2002, 2003, 2004
Linear Technology Corporation

. : All rights reserved. i
Dizplay wersion num i

Authar: Mike Engelhardt
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Customer Support

¢ Linear Technology customers can obtain support by

+ Calling your local field applications engineer
+ http://www.linear.com/contact/

+ Calling +1 (408) 432 — 1900 for factory application support

¢ Additional support (not related to Linear Technology circuits
or models support)

+ Built-in help topics & User Manual
+ Independent LTspice users’ group (search messages)

© 2008 Linear Technology ‘ , LlnEAQ
TECHNOLOGY



Independent LTspice Users’ Group

¢ The group has a section of files and messages with
additional tutorials, libraries, and examples

+ http://groups.yahoo.com/group/LTspice/
¢ Join LTspice Users’ Group

+ Email LTspice-subscribe@yahoogroups.com
+ Subject=Subscribe
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