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Time Line of SPICE

CANCER (Computer Analysis of Nonlinear Circuits Excluding Radiation)
SPICE 1 (Simulation Program with Integrated Circuit Emphasis)

SPICE 2 (Larry Nagel's Ph.D. thesis is the user guide)

I
pPower SwitcherCAD (SMPS simulation)

SPICE 2G6
SPICE 3 LTspice I:; (mul.llti-Fhreaded
‘ SPICE 3F4 & self-authoring)
I
a ~N N m un m
2 8 5 2 8 3\
= - — 6,000,000 base
[=)] w B
> a o LTspice downloads.
2 ﬁ (excluding updates
- ] 1] -l - -
o b a and redistribution)
% 3 3
‘ LTspice/SwitcherCAD III

DOS SwitcherCAD (SMPS synthesis)
Linear Technology Corporation founded

e LTspice has been the industry de facto standard since mid 2000’s
 Downloaded 4 times per minute(excluding updates)
e Distributed 100’s of times more than any other SPICE program
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o HHWEBHYARMZF7UtX http://www.linear.com/software
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Design Simulation and Device Models

Linear Technology provides a variety of custom design simulation tools and device models to allow even novice designers to quickly and easily evaluate circuits using high
performance switching regulators, amplifiers, data converters, filters and more.

= L Tspice IV

LTpowerCAD

LTpowerPlay

Amplifier Simulation & Design

Filter Simulation & Design

Timing Simulation & Design

PScope & QuikEval Evaluation Systems
Dust Networks Starter Kits

Dust Networks Programmer

LTSPICE IV

LTspice IV - Download LTspice IV for Windows (Updated May 13, 2014 )

LTspice IV is a high performance SPICE simulator, schematic capture and waveform Download LTspice IV for Mac OS5 X 10.7+
viewer with enhancements and models for easing the simulation of switching LTspice Information Flyer & Shortcuts
regulators. Our enhancements to SPICE have made simulating switching regulators Mac OS X Shortcuts

extremely fast compared to normal SPICE simulators, allowing the user to view LTspice Getting Started Guide

waveforms for most switching regulators in just a few minutes. Included in this LTspice Blog

download are LTspice IV, Macro Models for 80% of Linear Technology's switching , N .

regulators, over 200 op amp models, as well as resistors, transistors and MOSFET = LTspice Demo Circuit Collection

models. = View Upcoming LTspice Seminars

Follow LTspice on Twitterl L=

View the LTspice Video Channel K!’f
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1. WEBI[ZH&EHINTWSHBE DO TERREZEA

o RKUATF7ITVr—30 T I—TTHREHBRIASNTWET

http://www.linear.com/designtools/software/demo_circuits.jsp

2. POHERSN-EHERIERJIGC)Z{EH

o FIROHELTIEIEEDOTI A, EERITTIEHYFEA

o FITTNAR-ETIDREATHY. TLE2LGHRETTEHYFEEA

o HERLSZFERALTHEY. FREHICEDLETHRENBLETY
3. “LTspice Yahoo!"[Z#& SN TL S [EI K% B

o ERICERALGGEVOEENETAALESAEEINTWET
http://tech.groups.yahoo.com/group/LTspice

4. B DEREFHLETT 51=-HICLTspiceD T T 2% {F
¢ BREDNT—ICETIAHY. LTICHEBERETLLHYFET
C:¥Program Files¥LTC¥SwCADIII¥examples¥Educational

‘ , | EAQ LTspice D #FT 8
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LTSPICE IV
LTspice IV - Download LTspice IV for Windows (Updated May 13, 2014 )
LTspice IV is a high performance SPICE simulator, schematic capture and waveform = Download LTspice IV for Mac OS X 10.7+
viewer with enhancements and models for easing the simulation of switching = LTspice Information Flyer & Shortcuts
regulators. Our enhancements to SPICE have made simulating switching regulators - Mac 0S X Shortcuts
extremely fast compared to normal SPICE simulators, allowing the user to view « LTspice Getting Started Guide

waveforms for most switching regulators in just a few minutes. Included in this . LTspice Blog
download are LTspice IV, Macro Models for 80% of Linear Technology's switching

regulators, over 200 op amp models, as well as resistors, transistors and MOSFET - LTspice Dema Circuit Collection
models. = View Upcoming§ Tspice Seminars

Follow LTspice on Twi

View the LTspice Video Cannel @

Product

Demo Circuit Posted ¥ Page

LTC3874 & LTC3875 Demo Circuit - High Efficiency, 4-Phase Step-Down Supply with Sub-Milliohm DCR Sensing (4.5-14V to 1V @ 120A) 2014-05- LTC3874
o7

LTC3874 & LTC3875 Demo Circuit - High Efficiency, 4-Phase Step-Down Supply with Sub-Milliohm DCR Sensing (4.5-14V to 1V @ 120A) 2014-05- LTC3875
o7

LT8710 Demo Circuit - Synchronous SEPIC Converter with Output Current Control (4.5-28V to 5V @ 6A) 2014-05- | LT8710
06

LT8710 Demo Circuit - Synchronous Inverting Converter with Output Current Control (4.5-28V to -5V @ 6A) 2014-05- LT8710
06

LTM4676 Demo Circuit - Single 26A pModule Buck Regulator with Digital Interface for Control & Monitoring (4.5-16V to 1V @ 26A) 2014-05- LTM4676
06

LT8614 Demo Circuit - Ultralow EMI, uPower Buck Converter (5.8-42V to 5V @ 4A) 2014-05- LT8614
06

LT8612 Demo Circuit - pPower Buck Converter (5.8-42V to 5V @ 6A) 2014-05- LT8612
06

LTC3624-2 Demo Circuit - High Efficiency Buck Regulator with Ultralow Quiescent Current (5.6-17V to 5V @ 2A) 2014-05- LTC3624
06

LTC3624 Demo Circuit - High Efficiency Buck Regulator with Ultralow Quiescent Current (5.6-17V to 5V @ 2A) 2014-05- LTC3624
06

LT8301 Demo Circuit - pPower Isolated Flyback Converter (10-32V to 5V @ 0.7A) 2014-05- LT8301
06

http://www.linear.com/designtools/software/demo circuits.jsp

LTspice DE#NFT
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fiLinear Technology LTspice/SwitcherCAD Il - [LTC3412A.asc]
1, File Edit Hierarchy View Simulate Tools Window Help
Ae 7 £ @ o HEaE 2o 48 @853 2080 Ax op

LTC3412A - 34, 4MHz, Monolithic Synchronous Step-down Regulator
Input: 3.3V Output: 1.8V @ 3A

Cc3
V1 i RE
100K
§R5

iMeg | Pgood  SVin PVin

ouT

4 1u

c u1 R1
R4 ;9 ooop 232K
f/\/\ Ith LY FB c1
7.5K i
c2 cs R2
LTC3412A l"““ N

1uuu 100, 187K load
P ;I; p(]—/\/\,— Rt Mode [

309K

Run/ss SwW —fW“ ?

SGND PGND

Note: ¢ *

If the simulation model is not found please update with the "Sync Release" command from the "Tools" menu.

It remains the customer's responsibility to verify proper and reliable operation in the actual application.

Component substitution and printed circuit board layout may significantly affect circuit performance or reliability

Contact your local sales representative for assistance. This circuit is distributed to customers only for use with LTC parts
Copyright ® 2006 Linear Technology Inc. All rights reserved.

.tran 1.5m startup

Right click to edit "LTC3412A - 3A, 4MHz, Monolithic Synchronous Step-down Regulator Input: 3.3V Output: 1.8V @ 3A"

‘ ’ TELHFE{}(EY LTspice DENFR 10
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& “File” = “New Schematic” TS5 9 -RH)—2%EET

F&j Linear Technology L... :HE E| §|

'E'E"""' Tools  Help -l:' File Edit Hierarchy View Simulate Tools
Faillew Schematic ; Window Help - g X
D ew symel |Bs BT £ aoam

= Open...

Fé Linear Technology LTspice... |Z||E

Mew Library

¢ Print Setup...

1LTC3411.as5c

2 Vswitch 2. asc

3 C:'Program Filesh, .. \sw.asy
4 Vawitch.asc

3 1.5V 5V 10mA 1110.asc
& xprobe.asc
FLTC3411.a5c
SLT3014[1].asc

9 LTC3728[1].asc
0LTC3411[1].asc
1LTC3411[1].asc

2 3V 5V 400mA 1305.asc

Exit

LT




THRBENRBER -0TE- @

o “Edit"="“Component’E£71=IdF2%E TT/INA RAZFBMLET

Féj Linear Technology LTspmef‘%vntcherl" AD Il - [Draft2.asc]

[ =
An Text T
‘p SPICE Directive 5
SPICE Analysis
4? Resistor R
# Capacitor c
3 Inductor I8
=7 Diode o)
kB Component F2
& Draw Wire F3
@) Label Met F4
<L Place GND G
[=- Flace BUS tap
& Delete Fs5
Duplicate Fs
@ Maove F7
M Drag Fa
Draw

'l: File | Edit Hierarchy View Simulate Tools Window Help - &

Q,

&

o B D

/@3 ¥xDO0 Aa op

»

=L% §

Component

JPlace a new component on the schematic.

Select Component Symbol

Top Directary. | C:\PROGRA~TALT CASWEADIII\ibhsym v|

Open thiz macromodel's test fixture

C:APROGRA™TMLTCASwCADI i sy’

[Comparators] b

[Drigital] cap
[FilkerProducts] CHSW
[Mizc] caw
[Opamps] cument
[Optos] diode
[PovwerProducts) 2
[References] el
[SpecialFunctions] f

bi FerriteBead
hi2 FeriteBead2
£ |

FeriteBead Z[1] meszfat
g nif
a2 nrog
h nmosd
ind npn
ind2 npn
LED npn3
lnad nphd
lnad2 pif
lpnp pros
Itine prnozd
R4

Cancel

LTspice DENFR




FHERSNI-REERARE -DDE-

® ETILZEIRLTREBEBZRASET
1. ETILORRICIFHESZFTSDHZEZANLET (fl:3412A)
2. “Open this macromodel’s test fixture” /R4 &9 ) voLET

m Select Component Symbol &\
Top Directony: |E:'\F'FEEII3FE£'-.”1'\LT CASwCADH MBS zpm L | o
~
v o 34, 4MHz, Maonalithic Synchronous 71N 9 /% 7 IJ \\J 7
Fgood Step-down Fegulator
RUN/ES s
ith iT FB
34 1 2At A j] fit Mods [ Open this macromodel's test fisture ]
sno  Pell LTC34124 |

CAPROGRA™TALTCAS wCADHINE symtPowerProductzh,

LTC2408 LTC3412 LTC3422

LTC3409 LTC34124, LTC3423

LTC3410 LTC3413 LTC3d424

LTC3410-1.2 LTC2414 LTC3425

LTC3410-1.65 LTC3415 LTC3426

LTC3410-1.875 LTC34E LTC3427

LTC3410B LTC2417 LTC3428

LTC3410B-1.2 LTC3417a LTC3429

LTC3410B-1.875 LTC2418 LTC3440

LTC3411 LTC344 LTC2441

e | k<

LTspice M EIFRT 13
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¢ FIROELTIEHEFDOTIN, EEMITTEHYFEA

¢ FITTNAR-ETILORIATHY. TE2LGHATEHYFEEA

¢ BERIBSTHFLEREMEZERTHRIIL T W

¢ PCBLA7IMIKYEIBMERCEREICEET DIREENHYFET

fiiLinear Technology LTspice/SwitcherCAD Il - [3412A.asc] E”E\S\
1, File Edit Hierarchy View Simulate Tools Window Help - O x

HE d e £ @ O HEaE fBog 98 L@+ 3 M0
N
e e = A O
L AOK
>40k | Pgood svin  Pvin | o
L1 ........................

Run/&s swW L S—

U1 R1T . - .
I DT 887K - |22y - <20 . ..
;| lth LY FB——— <7 7
LTC3412A | s Efzkﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
S0 T tran 500u startup.
MOde‘D..... S
SGND PGND e

‘ ’ TELHFEQ(% LTspice DENFR 14



6. “LTspice Yahoo!”"~DEfwMAIE <8

URL

~

@@ https://groups.yahoo.com/neo/groups/L1 0 ~ @ B & H 7| Linear Technalo... ‘ LTspice IV - Ya... | ‘ {E
JPAIF) RE(E) FR(V) BRICANAY WLT) ALTH)
x [ETEe)
% 8w PhishWall #ori7smosi A tftoxesw [ 8 ([ hitps//goups vahoo com )
#A Home Mail News Sports Finance Weather Games Groups Answers Screen Flickr Mobile More ~
YAHOO, ‘ Search Conversations ‘ Search Groups Search Web Sign In n Mail Q
GROUPS
Browse Groups wanasm 2.5V DC/DC Converter VY[out] V(ib)
Terms
Privacy
Guidelines
Feedback
Help
Blog

More v About (7]

About Group
The email

In last 7 days with a view.

106 196 1 Grouped conversations

New Members New Messages New Photo —— b ~ 7" j’ and stunning themes
T 2 )\ b )l/_

[Z&mMLET

201455 A RE
49,400 A\ LL LA
FHRLTWES

‘ , TELH% LTspice DENFR 15



7. LTspice IF(ATHARBERH &

Place Circuit Element
Place Diode
Place Inductor
Place Capacitor
Place Resistor

Label Node
Place Ground
Draw Wire
4, File Wiew Window Smulate Edt  Help - N =18 x|
Bl || 2 #0] ajalalm] g B 2wl oS 2@ 223 o8| oo e il dd]
- L~ 1. T D1 7, =]
—_— s — T N - ~ A |
/ 4.7 T | |
Zoom In -
Move
Pan Dra
Zoom Out Ungo
Autoscale
Redo
Duplicate Mirror
Paste b/t Schematics Place Comment
Find Place SPICE directive

‘ , TELHE)QgY LTspice DENFR 16



LTspiceT T2 THBEREZHRE -0DE-<

BHDRETIE
¢ K=k =kilo=103 ¢ M=m=milli=10-3
¢ MEG = meg = 106 ¢ U =u=micro=10-6
¢ G=g=giga=10° ¢ N=n=nano=10-9
¢ T=t=tera=10" ¢ P=p=pico=10-12
¢ F=f=femto=10-15

pE -
o 108 RET BIZIEIMTITEL . MEG (F1=[Emeg)Z{F
o 1772 YRIZHLTIXT1FTIEAEL, BIZT EA B

‘ , | EAQ LTspice D #FT 17
TECHNOLOGY



LTspiceL T2 THBRIBZEHE -0DOE-<0

o L BHELGRCEEOHIZRLEYT
¢ Y—)LN—Hi5“New Schematic’ZE1R
o U—ILN—DBiER. OV T TIURERRL. LTOLSIZERE
¢ Y—)L/A—D“Component’ 4RI TEAF7AY iRy X[ “voltage”E A AL,
‘OK'Z#HLCERRZEE

fiiLinear Technology LTspice/Switc... |__HE|® '
File Edit Hierarchy View Simulate Tools Window Help SEIECt Componenl: Symbol E|

E | g @ Qo R & =L 4 Top Directany: |E:\F‘ru:ugram FilesSLTCAS wiZAD b aym w |

Wolkage Source, either DC, AL,
PULSE. SINE. Pw/L, EXF. ar
SFFh

1pen thiz macramadel's test ftun

woltage
C:\Program FileshLTCASwCADIINibSapmm®,
nphd zchotthy
pif SLM
pros Slw
priosd oW
pHp tire
phpe warachor
phpd
polzap zener
res
ez
< | >

‘ , TELHE)QgY LTspice DENFR 18




*
*
*
*

-l,: File Edit Hierarchy View Simulate
Tools Window Help - g x

M H 5 F SO AR

Féi Linear Technol... : E|E|

Y—IbN—m " Wire"Z:#IRL . LT D XS (CRCEI R ZECHR
Y—JbN—hm i Label Net'Z:#IRL . LD ESICAH A/ —RIZSRILZERR{T
EHMmzaI)vIL LTO&IICHEZER

BEREEV)VIL. 3TED)VILIZRICUTDEIITINTA—EFE A S

Independent Voltage Source - V1

Functions DL alue

O rere) [ 1]

(%) PULSE W1 %2 Tdelay Trize Tfall Ton Period Noycles)

(1 SINEVoffset Wamp Freg Td Theta Phi Moycles)

() EXP¥1 2 Td1 Taul Td2 Tau2] Small signal AC analysis AC)

O SFFMMolf Vamp Foar MDI Fsig) ACAmpltude:| |
I PwWLIE 1 12 2. ACPhase | |
) PwL FILE: | | I ake thiz information vizsible on schematic:

Farazitic Properties
Series Resistance[0]:

Winitiall¥]: |0
Wanl |5
Tdelayz] |0
Trnzefz]: | 1u
Trallz]: | Tu
Ton[z] [10m
Tperiod[z]: | 20m
Meycles: |3

Parallel CapacitancelF];

M ake thiz infarmation visible on zchematic:

M ake thiz information visible on schematic: [+] [ Cancel ] | [1],9 |

@

LTspice M EIFRT 19



LTspiceT T2 TH B EK{EZRET -DDS-

o SDEEIL, BB EITRAFZE>TVE, BV YILTIRETSEET
(TXFAMETEV)YILTHIEZRERIRETY)

Resisor - Ré X Capacitor -Cpf

Manufacturer. Coilcraft
Marufacturer - _IIIK Manufacturer e
Part Mumber: DO1608P-222 -

X
Part Mumber, - Part Humber -
e —

Inductor Froperties

Select Resiztor
[ ] Show Phaze Dot [ [ Select Capacitar

Resistor Properties Capacitar Properties

Inductance[H

TolerancelZ} I:I Pealk: Current]a]:

) Series Resistance[Q2]:
Power Ratinalu/) |:| Parallel Resistance[ ]
Farallel CapacitancelF] Equiv. Series Resistance[2]: I:I

[Series resistance defaults to 1mey) Equiv. Seres Inductance[H]: I:I
Equiv. Parallel Resiztance[C2): I:I
Equiv. Parallel Capacitance[F]: I:I

tean Time Between Failures[hr]: |:|

M Enter new Value for R6 E] M Enter new Value for L1 E] M Enter new Value for Cp1 El

Justification Justification | Justification ||

[ Wertical Test [ Wertical Text [ Wertical Text

[~ ] | e | | = |

‘ , TELHFEQ(% LTspice DENFR 20

Capacitance[F]:




LTspiceTT4# THBERIRZRE -DDI&-<0

* UTDEIGEGRIEIBREFET —IN—RIZELT IV RATEFET
B, avToY AT FAA—k
o FMSUURA, MOSFET. JFET
BLcxDE /J?EEJ:U\ BB, LilE

;| S

tanufacturer: Coilcraft Manufacturer e

. . ]S
Part Mumber; DO16E0P-222 — Part Number  ceeeeees -
Select Inductor Twpe: oo

Inductor Properties

Resistor - R6

M anufacturer, -
Part Humber, -

X

[ Select Resiztor Shaw Phaze Dot [ ]

[ Select Capacitor ]

Resiztor Properties

M Select Stock Capacitor

M Select Standard Resistor

I Select b. -k Capacitor

[ GuitandEdtDatabase | [ 0K | [ OutandEdiDatshase | [0k | ([ GutendEdtDatabase | [__0K__ ]
[ Lizt All Resistors in Database ] [ Cancel ] [ List Al Capacitors in D atabase ] [ Cancel ] [ List All Capacitars in Database ] [ Cancel ]
Rlcz] Mfg. Part No. Tolerance[%] | Cluf] - IR : type : Pait No. Voltge[V] Hser[n] s CluF] . type Part Mo Yoltagelv] Rserl@] |
25 Hichicon VT o T TR “ """"' 1' N 1
- 0.7 Michicon 4l electiolptic UPLTHRESMAH 500 3700 0s N'Chm” JL\‘l'BIECt'Dlﬂ’t!C UPLIHREEMEN 500 3700
1.0 TDK pa C1608XERIZT0E  10.0 0.009 -f Michicon 2 EClalc i g -
1.0 KEMET %5R COBD3CI0SKER:  10.0 0,004 1.0 TDK #5R C1e08x<5RIAT0E - 10.0 0.003
1.0 TOE w7R CIZIEXFRICIOE 160 0.007 1.0 KEMET #BR COB03CT05KER: 100 0.004
1.0 & Tantalum TAMIOSKOTE 160 11.000 1.0 TDK H7R C3ZIB7RICINE 160 0.007
3 1.0 KEMET %7R COS0SCT05K4R. 16.0 0o v 1.0 Ak Tantalum Tala105K016 16.0 11.000
=== emm et = eas = 1.0 KEMET %7R COS05CI05K4R, 160 0031 v
Equiv. Parallel Capacitance[F]:
v

tean Time Between Failures[hr]:

Fartz Per Package:

‘ , TELHFEQ(% LTspice DENFR

11




8. AL IFADH <

ir Control Panel “

‘ Cormpression ! Save Defaults | 5§ SPICE ? Drafting Options
ok Operation [ Hacks! ¥ Internet HEH Netlist Options E2 waveforms

I iR aTa V=T a\ulaTa

I V] Convert "W to 'u' [*] I

[|Reverse cormp. order

Samiconductor Models
Default Devicas[*]

Default Libraries[*]

[*] Setting remembered between program invocations.

Reset to Default Valuas

oK el AT

CHICE - THUDXFEITAERRHEShET,

Yo it



9. MBDLIaL—avhAE

& J—ILIN—DO'RUN'RRZLED)yILET

¢ 22al—1ar-avREDITAYR- 4RO NENDLD T, HIZIEF
IR Z60msITEREL . “OK'ZE Yy ILET

o HABREMERTI DICIE. IXOATOUT /—FE&V)vILET

Féi Linear Technology L... Q@@

-l; FEile Edit Hierarchy View Simulate

Fii Linear Technology LTspice/Switc... E]@IE|

File Edit Hierarchy Wiew Simulate Tools Window Help

e d 7 F RAQAAR B EBRE &

Window Help Run
e dH 5 £ 730 QK
R o

- jﬁiimk. N
<_|> ::(31
N

. PULSE(0501uilu10m20m3). . . . .

~Aran60m - -

‘[: RC Fitter_Time Domain asc t‘-’" RC Fitter_Time Domain raw

Bk

""""" PULSENS 0 i fuim2m3y =~~~ ~ ~
o tmndm o

5.0v —
2.5V

0.0V
Oms 12ms 24ms Joms 48ms 60ms

LTspice ®#FT 23



BIERDSaL—aVvAE DD

o ANBEREERTTAICEH. XODRTUN'/—FEI)vILET

Fii LTspice IV - RC Filter Time Domain.raw

File View Plot Settings Simulation Tools Window Help

e 3 5 F ARAaQR BEd HE® +BoM IS

'l: RC Fiter Time Domain.asc ﬁ RC Filter Time Domain raw

ouTt

tran 60m

B B St e — e
Oms 6ms 12ms 18ms 24ms 30ms 3bms 42ms 48ms 54

" 'PULSE[D S50 fu'viuiOm20m3y” - 77

< - [Elx]

ms 60ms

LTspice DENFR 24



BERODIIAL—av Ak -DDE-

o TOYMEERITAT=OIZIE. “Plot Settings” M T ILE I - A= a—hi5
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o V(IN)ERDAAILERZYI LT HLWLWITOYREIZANET

Fi LTspice IV - RC Filter Time Domain.raw Q@@

File View Plot Settings Simulation Tools Window Help

FeE @ 7 & R Ed EHRR B2 A OS

‘l: RC Fitter Time Domain.asc tﬁ RC Filter Time Domain raw

« - [O)X

© PULSE(D SO Mo fuim 2m3” - Tt

tran G0m

V{out)

Oms bms 12ms 18ms 2Z24ms 30ms 3bms 42ms 48ms 54ms b60ms

o @
LTI



10. B DEa—"T &

4 LTS p i ce ': ‘j:-léﬁ- Efd:;’& ﬂz t“ a— Fi Linear Technology LTspice/Switc... [= B

Eile Edit Hierarchy Wiew Simulate Tools Window Help

I7 ﬁﬁ‘% L) i-g- Rihegmeﬁmaisc *::&);E?;erimiomfmw =L il
1. BoRAVAEBNTYYvIF BT, WSRC Eilter-jime,Pomain st W
EDITAVYNDEETEL7AYITEET

rd

EBEEXETO—TDH—YIL
2. ﬁBnn®i§7U‘J7'§—%TJ'}'T %-_kuu.
hAEREIOVNTEET

e RC,L
o FRYRJRFDEAMSLEL2(ZTS

ADERDIANET E

EBERJA—TJOHh—I)L

‘ ’ TELHE}QQY LTspice DENFR 26

25V |ELTsp|ceIV RC Filter Time Domain.asc
I| Eile Edit Hierarchy View Simulate Tools Window Help
@Bﬂ“?fs’ foar B BRE ibEM S8 L LG
'( RC Fitter Time Domain.asc

if: RC Fitter Time Domain raw

Left-click to plot R1 dissipation: V(IN,OUT)*I(R1)




11. TERRODYZaL—ay

o TRYMYT ED“LTspice Training Files” 74U 128 ALTC3412ATE
EER“LTC3412A.asc”Z#RALNTLIEELY

Fii Linear Technology LTspice/SwitcherCAD I... g@@

-L: FEile Edit Hierarchy View Simulate Tools Window Help

BE H P £ &0 aR R 450 % HE :

“Simulate” LA D -
A=a1— T“Pause’®

EIRTHEZaL—
avlE—BEILELE
.g—

= X

ﬁuripc-iwri'l i hh.rbc- afed pr ri-h-d I 'Hb'ur\'d liwi.rlri'm-' K I‘Iuh'hr'ldan{nlr'nuﬁ pérkirminﬂ-eé-r ralbnly © 0 0 7 7 T T T
© ¢ Condsed pour Mnlum mwn‘h‘h\r\em sisizmnee. This olro
- - Gopyrighi S 2008 Linear Teohmobogy v &0 Iurrl o s

& V—JLIN—D“RUN’HRAVEH)vHLET
o UZal—avh AL, B DA RONREET
o LIFg, BEMEFEBLTWNEET

‘ ’ TELHFE{}(EY LTspice DENFR 27



TERBDIAL—L3Y -DDE-

o TERKRIZIO—T &Y TTHET
o “INBEIVOUTESRILAEBHD/—FEI)IILT . MEDKERERRLET

Y s}i:4 0% - F: (- inear Technology LTspice/SwitcherCAD I... E]@
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g X

h;EiIe Views Plot Settings Simulation Tools Window Help

BE 3 T F RO B EHRYE +B@ OS5

+ LTC34124 DC Load.asc | fog LTC3412A DC Load.raw

0.0ms 0.2ms 0.4ms 0.6ms 0.8ms 1.0ms 1.2ms 1.4ms 1.bms 1.8ms
dx = 202.139ps(4.94709KHz) dy = 1.254A (slope = 6203.25A/(5)

A HRAERIBIERTT BDE=OIZIFAF IR LTI IREIYVILET
H—V IR EIZHBEE, BRI URILABENET

B DK -Fa/MIE, B4R DT OREFEALET
o MARLE-WERAZERYIRATY)YILTRS YT LET
W—)L/N\—T“Zoom full extents”Z#9vH 9 3L, TICRYET

HNOLOGY LTspice DE#NFT 29



13. KR ORIES L UHEMOME

1. BELEWEEERYIRATRFSYILET
o EOUYHOLTRSYI L, ZEDFEFR—ILFLET
2. QAR DETIZHBIRT—R2RXIN—REZRET
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¥~ File View Plot Settings Simulation
Tools Window Help - = =
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— i of this dircuit at the bottom of the schematic.

‘ , TELHE)QgY LTspice DENFR 37



19. MFELBEDODHEH

¢ AMFU T BREIBOHEBEZTHLETS

+ “Edit Simulation Command” T 142 T“Stop simulating if steady state
is detected”[ZFzvIEAN, USal—iavEBE“Run”LET

Edit Simulation Command

Féj Linear Technology LTspice/SwitcherCAD I... |:||E||X|

{*. File Edit - = > Simulste Tools Window Help - Tranzient |AC Analysis | DC sweep | Maise | DC Transfer | DC ap prit|
Jf' Run | Ferform a non-linear, time-domain simulation.
J @ ﬁ E G? fﬁf ‘iﬂ_"l Pal q StDpTime:
@ Halt Cirl+H 1l Tirme to Start Saving Data:
E.‘Tx‘nlfm":»mm“ Clear Waveforms i b awimumn Timestep:
| i Efficiency Calculation » Start external DC supply voltages at (W
@4\‘ i LM - w - a Turn off Semicond. cap Stop simulating if steady state is detected:i[¥]
" i - ' ' on't reset T=0 when steady state is detected: [

X .? Control Panel Step the load current sounce:

i PR P
;[ . = SEAD PGRD
P T
i é T
¥ airuiacion sl . rce Ao phcts "Syrich B

kmnummwmwpwmmwmmmw L
e i angly aiacs circuis pardormeanca or ralabiy. o _tran 1m steady startup

. cmmmuummwmhmﬂumhm»mﬂwmmmm faml 7
Cancel

Skip Initial operating paint solution: [

Syntaw: tran <Tstop: [<option> [<option:]...]

« Copyrighe ® ol Uy Tag hnipy Ine- A dghparagarsgd. |

Enter, Edit, ar Select ﬁ'1e Simulaﬁnn Cummand

‘ , TECHNOLOGY LTspice DENFR 38



MELBROFEH -OO2-

* hFBELR—IEERLET
¢ Y—JLIN—D“View”aAT > F T“Efficiency Report”ZEIRLET
+ “Show on Schematic’Zx 1= “Paste to Clipboard” (ExcelZ7 A JLIZHRfTTEET)

F&j Linear Technology LTspice/SwitcherCAD Ill - [LTC3411.asc] M=1E3 I
i T—— View Simulate Tools Window Help -8 x O N P _---_Eff_iCIF:-I'IC"f R_E'ppl't_--- -
- &, zoom Area cri+z IR B % nas 2 . EﬂiﬂlEﬂC :. 831%
€, Zoom Back Cirl+B
|| € trcastiase B U8 z0om st “Input: 1.2W @ 3.3V
: : Q Fan - Qutput: 997mW-@999mV -
' :Ei:’ﬁci:en ¥ show Grid Cirl+G 3 o 6 0o o 0 0 0 0 0 6 0 0 0 0 O O o @ o
.y ¥ MarkUncom. s u .Ref.. . . Ims . . . . .lpeak . . Dissipation .
. out Mark Text Anchors A C'I o ﬂmn o umn o Umw
R-ef : Bill of Materials » . . . 'CZ o 99mA R 17TmA L !me .
o1 Efficiency Report i show on schematic Cp1 OmA OmA OmW
‘C2 |92 SPICE Metlist Paste to dipboard S S Ctht O OmA OomA = ° ° ImW’
B @srceererlos T © Cthp - - OmA - - - - - OmA - - OmW:
m
- Cthp | EX visble Traces ComwWc - o L1 - - 1003mA - - - -11TemA - - - B0mW -
g Hemeres o Swe o R omA L omA L W
R Marching Waves CosawW . .. R .. 0mA . .  O0mA . . . BuW.
R3 # SetProbe Reference W R3 ﬂl‘l‘lﬂ I]ITIA Euw
Rs u W : A i - . 3 p - X o . & & & i - 8 & 2 - - A
' Rih |7 Status Bar - D:W P RE ﬂmn ﬂl’l"l.‘-‘l. nuw
- :ZID_lear Co4ImW o ) > & g R‘lh 5 o o ﬂmﬂ 5 6 o6 o o ﬂqu, a o ¢ Duw ¢
. v VWindow Tabs I S v a8 4 U1 PR 1“{]3“115. 5 & 5 11-."6"1“. - 142mw ;
|P;nt the effidency report at the bottom of the schematic -

‘ ’ TELHFEQ(% LTspice DENFR 39



20. BEREDIIaL—I a3y

o ENMARFEEERATTIOIaAL—2av N HEFET
o FIC.BELSESIUHEIL—TREEOETICIXERARTD/ LA

RENARATY

¢ HAEIMDIE~NERERERATYILES

9=1ES
‘( File Edit Hierarchy View Simulate Tools Window Help g X

5] - Yiew Plok Settings S
BeE 3P F Qo B EBTE si2oM 8 L+0@ 3 3 ¥ Mo T F oA Bd HEY s b0H O

inear Technology | Tspice/SwitcherCAD 111 - [3411.raw]
m Eile ¥i | k Simulation  Toals ‘Window Help

£, 31.asc| B 3411raw |

1)

LTspice DENFR 40



BEGEDIIAL—3y DD

¢ DCERAMZ/NILAAFICERLEY

¢ LTC3412AMD 22l —2 32 TI,
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) [none]
(%) PULSE( 12 Tdelay Trize Tfall Ton Period Moycles)

{3 SIME[loffset lamp Freq Td Theta Phi Meycles)

(VESPIT 12 Td1 Taul Td2 Tauz]
) SFFM[loff lamp Foar MO Fsig)
O PwLI i k22

() TABLE[ i1 w2 2.

T[a]: |1
28] |3
Tdelay[z]: | 1.4m
Trize[s]: [Tu
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AC 1 1n
S
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.ac dec 100 .01 1MEG
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SpiceE®TIL2

File Edit Format View Help

~k -DDZE-

7744 = 1N5244B.mod

[ 1N5244B Zener Diode

-MODEL “IAN5244B1 )

+ IS = 7.62E-10
+ RS = 0.3182
+ N = 1.69

+ XTI = 3.0

+ EG = 1.11

+ CIJ0O = 4,.582E-11
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+ FC = 0.5

+

+

+

+

Iev = 0.001
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File Edm Format View Help
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Voltage Controlled Switch Model Parameters

Hame Description Units Default
Wt Threshold voltage W 0.
Wh Hystereslis voltage W a.
FEon On resilistance ) 1.
Roff Off resistance ) 1/Gmin
Leer Jeries inductance H a.

=T-04 Jeries voltage W a.

Tlimit | Current limit A Infin
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