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»
Change of Capacitance by DC Bias/Temperature in
High Dielectric Constant Type MLCC (1/2) muRata '

Example: Example:
Capacitance change rate - DC bias characteristic Capacitance change rate - Temperature characteristic
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MLCC: 0603 size / R6 Temp. characteristic / 0.47 uF / rated 6.3V

=> As shown in the above figure, the capacitance of the high dielectric
constant type monolithic ceramic capacitor (MLCC) changes with the DC
bias and temperature. Accordingly in the circuit design, there were cases

where a deviation occurred between the simulation results and the actual
measured value.,

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 3



»
Change of Capacitance by DC Bias/Temperature in
High Dielectric Constant Type MLCC (2/2) MRata ‘
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=> In order to reduce the deviation between the simulation and the actual measured value, Murata provides a
SPICE model in which the DC bias and temperature can be specified as 1 condition in our design support tool
"SimSurfing".

The figure on the upper left shows the comparison between the calculated value and the actual measured
value of Z and ESR acquired from the SPICE model in the conditions of DC bias 0V/room temperature, and the
figure on the upper right shows the values acquired from the SPICE model in which the conditions of DC
bias/temperature are reflected. Both graphs show similar results.
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Dynamic Model in High Dielectric Constant Rat
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Example of SPICE model in which DC bias dependency and
temperature dependency are reflected

=> This SPICE model realized a dynamic model that corresponds to the
changes of the DC bias and temperature, by adding the dependency of
DC bias and temperature to several components in a basic equivalent
circuit model.
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»
Merits of using Dynamic Models ""‘R‘lt“ ‘

©When a dynamic model is used (SPICE model with DC bias automatic setting / specifiable temperature)
Using the following circuit as an example, the characteristics according to the DC bias voltage applied to
each capacitor under certain operating temperature environments can be simulated in one model.

DC1.5V

o2
MLCC dynamic model
(Each condition of DC bias/temperature can be reflected)

<Reference> When a SPICE model downloaded from myMurata "SimSurfing" is used The SPICE model

will be downloaded by model where each DC bias/temperature is set. When performing the same simulation
as the above, it is necessary to prepare models set with three different types of DC bias.

DC1.5V SPICE model

— DC1.2V SPICE model

— DCO0.8V SPICE model
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»
Downloading of Dynamic Models of Murata’s MLCC ~ muFata ¢

This model is released in the Library of Murata's Web site.

m Analog Devices LTspice™
https://www.murata.com/en-us/tool/data/librarydata/library-ltspice
mANSYS™ Electronics Desktop
https://www.murata.com/en-us/tool/data/librarydata/library-ansys
m Cadence™ OrCAD Capture
https://www.murata.com/en-us/tool/data/librarydata/library-orcad
mCadence™PSpice
https://www.murata.com/en-us/tool/data/librarydatal/library-pspice
mCadence™ Spectre
https://www.murata.com/en-us/tool/data/librarydatallibrary-spectre
mKeysight PathWave ADS
https://www.murata.com/en-us /tool/data/librarydata/library-keysight2
mSimetrix Technologies SIMetrix/SIMPLIS™
https://www.murata.com/en-us/tool/data/librarydata/library-simetrix
mSynopsys HSPICE™
http://www.murata.com/en-us/tool/library/hspice

[ Contained Products ]
MLCC : All series

XLTspice is a registered trademark or trademark of Analog Devices, Inc.

Cadence is a registered trademark or trademark of Cadence Design Systems, Inc.
2¢Simetrix/SIMPLIS are registered trademarks or trademarks of Simetrix Technologies Inc.
¢HSPICE is a registered trademark or trademark of Synopsys, Inc.
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Usage Example of Dynamic Models of Murata’s MLCCmuRata
- LTsplce

mSymbol file (Ext.asy)

Create and save any folder after the "sym" folder in the folder where LTspice is installed.
Example) C:¥Program Files (x86)¥LTC¥LTspicelV¥lib¥sym¥murata_ MLCC¥

m Encrypted nonlinear SPICE file (Ext.mod)

Directly save the mod file after the "sub" folder in the folder where LTspice is installed.
Example) C:¥Program Files (x86)¥LTC¥LTspicel V¥lib¥sub¥

* The mod file in the same folder as the circuit (e.g.: test1.asc) of the reference source can also be saved.
* When saving the file to other folders, use the command ".inc" to refer to a folder.

ate Toos Wndow tielp " x

Select the file Saved iasn»i-} QARR EUBRY IRENAS LB +I3D00D An

by clicking Editin Menu | ac dec 40 30 8.5G MLCC dynamic model
— Component GRM219B31A226ME (The DC bias voltage is automatically
detected)
-
B temperature=25|
| — 1 . Enter Temperature

AC10

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.



»

Usage Example of Dynamic Models of Murata’s MLCCmnuRata ‘
— ANSYS™ Electronics Desktop -

* AEDT Model gererated by Murata Marufacturing Co., Ltd.p
¥ Copyright (C) Murata Manufacturing Co., Ltd. !

¥ Description @ 2012M0805) BR/220F/25Y (Capacitor) .t

* MURATA PAN @ GHTZ1BRBIEZ26ME1SL

% Property @ C = 22 [uF]4

¥ [ata Gernerated on Jul 25, 20241

¥

* Aoplicable Conditions: |t
¥ Freaguency Ranze = 100Hz - BGHz

% Temperature = -bB5 degC - 85 degCe

¥  0C Bias Woltaze = 0% - 20V

¥ Small Signal Operationd

e ——————————,—— Tl 1
# Encrvpted Netlist!

o 1
.subckt GHT2T1BRETEZZBME1S Portl Port? PARAMS: temperature=25i

.protect L

BesinrtleximEncrvet iond
Bc30235938730388426a67221 66004 1 dk+AAJOLETS [ 4RBAFSE T pChene0ZM U EDAVB=H 00 i ngd T [ cLsFEDwL2 j MbUAYvE+wUpHowvee i 440 1
wiat 9101 AFSz rMORMERWAS3 1 2106 19Bb TweH2 Ve THwa [uelh0suy 0 rEB4F w4 TERT)dbRwddET [za2 L
B GLMNE +6UB [ B Ghwlhckw X LCK T rdeWinmTVE [ HOH Htwith 7 G2 1 ekl i Cad | 50at DB4 2ub Taxomt encrypted netlist

s41nr] vk TkDYESZo89k [ GLEZRT ja | 16/8v2sf pd 1 2HNTU L GsGRGroolMike S IV TY Tw U0 -++1u
37 TR Km PR A TR i Fonf R AAAl ok, 1Y0H 220 TPET7 <RAMTHRZn8M NSRS 0 TR 17 d+ 1T ok 1L

© Usage Example fyna il
GXT21BR61E226ME13
V2
Voltage souce| Design Properties Name=zrequired
V_dc=5V.

— | o

Parameter definition.
Use parametric analysis

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 9



»

Usage Example of Dynamic Models of Murata’s MLCCmnuRata ‘

OrCAD Capture -

NNOVATOR IN ELECTRONICS

Z lib file

>

7] GCD21_nonlin.lib - AT

IR RBEE S0 =TV ALTH)

*
*

*
*
*
*
*®
*

ELE L T

E

$

*$EMCRYPTED LIB
*$PARTIAL
PSPICE Model generated by Murata Manufacturing Co., Ltd.
Copyright(C) Murata Manufacturing Co., Ltd.
Description @ 2012M(08051/¥7R/47000pF /B0Y (Capacitor)
MURATA P/N @ GCOZ1BR7IHAT3KAOD]
Property : C = 47000 [pF]
Data Generated on Jul 2h, 2024
hpplicable Conditions:

Frequency Range = 100Hz - GGHz

Temperature = -55 degl - 125 degl

OC Bias Yoltage = 0V - BOY

1/0 node

Small Sigpet—Lteseation
Encrypted Netast

encrypted netlist

subckt [GCD21BR7TH473KA0T nonl i Portl Port? HARAMS: temperature=25
COMENCSTERT _BOV

ZL”//,

17f62b1fb318c25603aeb8b644ae88abd179ef8078077911645%fachdd7ffc37a831b146dc0f0B6bblef 27t
cbeedb83eb94b800e4b7cab3 76t 082f fcl131324bbe3c07bb0bdb73f466847dtb3bdasdfddI62d0cEbdbfdas

© ©Usage Example

1Vac
{Vx}

— 3 voltage source

47000pF

GCD21BR71H473KA01_NONLI
/N

select model
in lib file —

e e PARAMETERS: =5 execute parametric analysis
0 Vx = 25

using DC voltage parameter

10



»

Usage Example of Dynamic Models of Murata’s MLCCmnuRata ‘

- PSpice -

NNOVATOR IN ELECTRONICS

| GRM219B31A226MEAQ_P.mod - X5
FrTIE) BEE) =H(0) J|RN) ~LTH)

#SENCRYPTED_LIB
*+$PART AL

* PEPICE Mode| zererated by Murata Manufacturing Co., Ltd.

¥ Copvright (C) Murata Manufacturing Co., Ltd
% Description @ 20012/B/220F/10Y (Capacitor)
¥ MURATA PAM @ GRMZ19B31AZ26MELD

¥ Property @ © = 22 [UF]

* fpplicable Conditions:
Freguency Range = 30Hz - &.5GHz

et No, I~ 1 1/O node

Small Sian peration

R R

$CONENCSTART

m

Definition of temperature specification method
This is the default value with no specified temperature when called

.subclt |CRMZ19B31 AS26MEAD|[Port] Port2 | PARAMS: temperatu re

eecdchc/aZbodbl 1104513036 78664679 18dalbae?? efchblbbald 1 ddb /cbYced48ea/0148a9ac1 670

3b33857aaalbaadt19c3e837a2 19923224 128539a945229d1690c29149d3 2499021 3027 11 £ 8dc76C .
ed 765 2bdded911 4846080 d4ftalalc/91690c29149d3499521d302c 7111 8dc7B00IbBECTBEE 1 £ 1 encrypted netlist
ba92blacdboc3c] 41392613t 11601 9bba027d10818ded231 36306020 1 468cd34961:34 39t b dad:

bbcf 7409083332341 39213t 11601 0d33d2c20c2dc322231 36306020 1 468cd349609433ef hh dad:

T2 A AT A A s AF A0 A QA TR RRE D m Ammmm A m R AR RN T ARG~ A AR O A0 F R A A

© Usage Example

""" | PSPICE_main_C .cir - AT

27TILE) E|EE) SH(0) F Added mod file to be used

T L
cinc . /data/GRMZ19B314226MEAD_P . mod

Y1 WO01 0 OC {DChias} AC 0.1 0

.ac dec 41 100 8000000000 The DC superposition current value is
.probe automatically detected.

.param OChias=0 =

Added GRM219B31A226MEAO between node"N0O01" and O

_— Set “temperature=125" as a parameter

ALT MOOT 0 GRMZATY9ESTAZBMEAD PARAMS: temperature=175 |

.end

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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Usage Example of Dynamic Models of Murata’s MLCCmnuRata ‘

- Spectre -

NNOVATOR IN ELECTRONICS

/4 Copyright (C) Murata Manufacturing Co., Ltd.

Jf Description @ 100GM(0402) FX6R/1uF/6.3Y (Capacitor)
S/ MURATA PAM @ GRMIGZRBOJIOGME!S

A4 Property = C = 1 [uF]

/4 Data Generated on Mar 25, 2024

4 bpplicable Conditions:

Frequency Range = 100Hz - BGHz
/¢ Temperature = -55 degl - 85 degC
/4 DG Bias Yoltage = 0Y - B.3Y
/4 Small Signal Operation

subckt BRMIGZRE0JIOSHETS [Port! Port?) |
parameters femperafure=Zh

Jioragna protect hegin_protected
Jforagna protect data_method
Jfpragna protect data_kevowner
Jforagna protect data_kevname = CD5S_KEY
/feragna protect data_kevversion = 4
Jfpragna protect data_block

AES

R I s D ;K

/4 8Spectre Model generated by Murata Manufacturing Co.,

/4 E tg :
i, m ....... /O node |-
simulator lan)\/fspectre

Cadence Desizn Svstens.

£T25Li81pdDEvI9evdsal) tEZx+DDUTIBZExHI0+pSR+hap+cfThRCypyQzhhdIn J .
/2G70uyProG/6J5N0eBRDZUa22RPx Q1 2T21a S 7PSRYFRCPYE Nt nenuGe N encrypted netlist
DRRGONEVaZe7CRE I VL +Nanc22TVF 4aaNEHav+P 1OHVUP  edbhya /LUPEEaf d il Ty

E Bl cwmiToml Tli foft T Al F1 1S el b B Mt Ml QAF b e dOTF2R £

© Usage Example
Afopect re_2024/05/07 16:41:581

simulator lanz=spectrel
!

Added mode file to be used

—

include [GRM152RE0JI05METS Spect re.mod ™t

1

Sweepl ac start=lel stop=Zell |og=1001

parameters OChias=0.

1
YW1 CHOOT ) weource twpessine de=0Chias mag=11

%1 (NOOT 0) GRMT5ZRE0JT05METS | temperature=251

/T

Added GRM152R60J105ME15 between node "N0OO1" and O

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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»

Usage Example of Dynamic Models of Murata’s MLCCmnuRata
- ADS - INNOVATOR IN ELECTRONICS

© Usa ge Exam P le model definition
—_—

s%=| NETUIST INCLUDE ‘@j‘ PARAMETER SWEEP I

MurataDynamicModel C_Include ParamSweep

muRata AC Sweep1 % Sweep “Vx”
' AC1 SweepVar="Vx"
‘ @ ‘AC I SweepVar="freq" SiminstanceName[1]="AC1"

Start=100 kHz SiminstanceName[2]=
Stop=1000 MHz SimInstanceName[3]=
Dec=100 SiminstanceName[4]=
+1 VAC 71 SiminstanceName[5]=
SRC1 SiminstanceName[6]=
Vdc=Vx V StatusLevel=2
Vac=polar(1,0)V [RN>~____ Start=0
-|  Freq=freq GCD21 Stop=50 [&=] VAR
—— GCD21 component | Step=25 VART
PartN umber=(/‘g)2 1BR71H473KA01
tmpr=25

select model in
GCD21 component

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 13



»

Usage Example of Dynamic Models of Murata’s MLCCmnuRata ‘
SIMetrix/SIMPLIS™ -

E GCD21BR71H223KA01 SM.encr - AEE

ol
~

=
il
R
b
Al

* SiMetrix Model zererated by Murata Manufacturing Co., Ltd.
¥ Copwright (C) Murata Manufacturing Co., Ltd.

* Description : 2012M(0805)/X?R/22000DF/50V (Capacitor)

* MURATA PN ¢ GCD21BR7ZIH223KA0T

* Property : C = 22000 [pF]

* beplicable Conditions:

*  Freguency Ransge = 100kHz - GGHz

¥ Temperature = -55 degC - 125 dezC

¥  [OC Bias Yoltage = 0V - 50y

¥ Small Siznal Operation

* ______________________________________________________________________
* Encrvpted Net | ist

* ______________________________________________________________________

.subckt Monlinear GCOZTBRZTHZ23KAOT FPortl Port? PAREMS: temperature=?b

*#ﬂSSUC symbol=cap categorv=Murata Capacitors Dyramic simulator = simetrix

P0@--START ENMCRYPTION: “SM¥_AES GCD21BR7IHZZ3KA01 Cap Model” % encrypted netlist
20@e0 | w7 T6 1 9.Jb 1 bEcyzaM0 ¥t w305 Tph0t kDDpL ayd3a 76 0ovoyl d/ j m3EUZDE 15 i 244

0E8Fald] e ilehvo P rletHme FFAMevkUHApuct OT+HPZEHDXOPNS Nt aywmd0ISA0F T {8
DAL MK b s 74 1 Rm 2 IR A 3 Db P A L TN R L 77 § 2Tl (A2 04 DA

© Usage Example

current probe

i

—_ NonLinear GCD21BRT71H223KA01
[ GCD21BR71H223KA01
= . model

voltage source

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 14



»

Usage Example of Dynamic Models of Murata’s MLCCmnuRata ‘

— HSPICE TM — NNOVATOR IN ELECTRONICS

' | GRM219B31A226MEAD_H.mod - AFIE =3 EcH =
I7ME) #\EE) SH(O) FRN) ~LTH)

* HSPICE Model gzererated by Murata Manufacturing Co., Ltd.
¥ Copyright (C) Murata Manufacturing Co.,

¥ Description @ 2012/B/220F/10Y (Capamtor)

* MURATA PAN @ GRM219E31A22BMEAD

¥ Froperty @ G = 22 [uF]

% bpplicable Conditions:
Freauency Range = 100Hz - 8GHz =
Temperature = =25 degl - 85 degl

OC Bias Yoltage = 0¥ - 10V

Definition of temperature specification method
------------------- This is the default value with no specified temperature when called

EE

I/0O node

Smal | eesl Leeest jon
* Encrvpted alist

Hmmmmmmmmmmmece e M e —==
_subckt [GRM219B314226ME40][Port 1 Port2 [temperature
"PROT ddl]

A9 (8SHUC(1YIE-LD9%) B 1H ¥5%b-, (2/EBbYMe’ F: ShUe: XiBEJh (%1 )7-Ul/AUS: b-1: " %EPRY ¢/ :
X256;>7073) = (§-J) & (=X;w kx71 1410 1)0.+p8=a_ th: HI<33911T$IG - %-7H]LFuh(= x]w% encrypted netlist
2[5 0N;W=cbnE S)ERhcX¥:s7L;c)¥+7E-,P1/: T3J4:5P)y=+1cl /Shx<6 ($X; VhaiHSLW RS 19 L TES]
© Usage Example

-

| HSPICE_main_C.cir - AFEME
I7IE) EEE) =TQ) =R ALT(H)

coption post=2 Added mod file to be used
.inc . /data GRMEWBSM?EBME.&U_H.WV
.ac dec 41 100 Ged The DC superposition current value is

print ac wri¥l) wilvl)

paramn DCbias=d automatically detected.

EJHNﬂ%&%%ﬁtﬁ%%@ﬁgzgamgﬂln T [ ﬁ Added GRM219B31A226MEAQ between node "N001" and 0

Set “temperature=125" as a parameter

cend

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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Necessity of a Dynamic Model

-~

o

Q. Why is a dynamic model required?

A. In a static model, the simulation results that
reflect the inductance which changes in real time

cannot be acquired.

~

/

\ g

In a circuit where a power inductor is used, the current

which flows into the power inductor is not constant.

The inductance value is not constant during operation.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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»
Example of Power Inductor Current - Inductance ImlRlltﬂ '
Characteristics

2520 Size Multilayer Type Power Inductor

4 T T T
measured at IMHz (20°C)
| |
3 s LQM2HPN3R3MGO |
= LQM2HPN1R5MGO
Q s LQM2HPN1ROMGO
O 2
c
©
o+
S
S 1
-
[ S—r
0
0 400 800 1200 1600

Current [mA]

=> |n ferrite based power inductors, when a large current flows through, since the
ferrite approaches magnetic saturation, the permeability decreases during the
process. The inductance also decreases because the inductance is proportional to

the permeability. The above figure shows the characteristics (DC superposition
characteristics) when a direct current flows through a power inductor.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 18



v
Comparison between Murata's Conventional muRata P
Models and Actual Measurement Value

(1) Murata‘s conventional equivalent circuit model of an inductor (Example)

W —AW— => Even when the current
changes, the constant of
each component does not
- change (DC superposition
Current characteristics are not
> —W—— reflected)

(2) Comparison between conventional model and actual measurement value

2 T T
LQM2HPN1ROMGO
T . .
= Simulation
8 (Conventional model) 1
c 4 |
8
S " T => The DC superposition
S sastre — characteristics are not reflected in
the (1) conventional model.
0 |
0 400 800 1200 1600

Current [mA
[ ] Manufacturing Co., Ltd. All rights reserved. 19



»
Proposal of Current Dependent Model (Dynamic Model) mﬂRﬂtﬂ ‘

Voltage source Conventional model

Capacitivity —> IFW— W
L, R, , | Via E L Ry |
Inductivity —> —T—W— [Function. o+ T—W—
added L i
~ Wy ; = W—
Main : 1 —
resonance 1 R c . Lob Ve bl R, !
1 1 urren b i h 1!
~ Wy > —( M
™ =TT

Conventional model Current dependent model

=> Adding current dependency to several components of a conventional

model, realized a dynamic model which responds to the change of
inductance along with the change of the real time current.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 20



Comparison between Dynamic Model and Rt '
Actual Measurement Value (1/2)

Measured and

2000 dynamic model
U
Conventional model
1500
< y
E \
' 1000
*:-; 1000mA
O
Q
Q.
o 500
o === [Measured Iy,
== Dynamic model
Conventonal model
0 T . I

0 0.5 1
Time[ps]

=> |n a conventional model, since the current dependent characteristics of an
inductor are not reflected, the simulation results deviate from the measured

value. On the other hand, in a dynamic model, results close to the actual
measured value could be acquired.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 21



»
Comparison between Dynamic Model and Rat '
Actual Measurement Value (2/2) m

Example of verification: Comparison of the power supply efficiency

iIn @ DC-DC converter

100
Conventional model

90
S
5‘ 80 ' Dynamic mod
c
Q0
(@)
e 70 Measured Output [W]
Y- Efficiency=—
L Input[W]

60 | |

1 10 100 1000

Output Current[mA]

=> |n the simulation by a dynamic model, results closer to the actual measured

value could be acquired.

* Since there are factors other than the dynamic model of an inductor, the simulation and actual
measured value do not conform completely.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 22



Downloading of Dynamic Models of Murata's mRata ‘

Inductors

This model is released in the Library of Murata's Web site.
m Analog Devices LTspice™
https://www.murata.com/ja-jp/tool/data/librarydata/library-ltspice
mCadence™ OrCAD Capture
https://www.murata.com/ja-jp/tool/data/librarydata/library-orcad
mCadence™ PSpice
https://www.murata.com/ja-jp/tool/data/librarydata/library-pspice
mCadence™ Spectre
https://www.murata.com/ja-jp/tool/data/librarydata/library-spectre
mKeysight PathWave ADS
https://www.murata.com/ja-jp/tool/data/librarydata/library-keysight2
mSimetrix Technologies SIMetrix/SIMPLIS™
https://www.murata.com/ja-jp/tool/data/librarydatal/library-simetrix
mSynopsys HSPICE ™
http://www.murata.com/ja-jp/tool/library/hspice

[ Contained Products ]
Power Inductor : All series

XLTspice is a registered trademark or trademark of Analog Devices, Inc.

Cadence is a registered trademark or trademark of Cadence Design Systems, Inc.
2¢Simetrix/SIMPLIS are registered trademarks or trademarks of Simetrix Technologies Inc.
¢HSPICE is a registered trademark or trademark of Synopsys, Inc.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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»
Usage Example of Dynamic Model of Murata's Power Inductor muRatu ‘

- LTspice™ -

B Symbol file (Ext.asy)
Create and save any folder after the "sym" folder in the folder where LTspice is installed.
Example) C:¥Program Files (x86)¥LTC¥L TspicelV¥lib¥sym¥murata_Inductor¥

B Encrypted nonlinear SPICE file (Ext.mod)
Directly save the mod file after the "sub" folder in the folder where LTspice is installed.
Example) C:¥Program Files (x86)¥LTC¥LTspicelV¥lib¥sub¥

* The mod file in the same folder as the circuit (e.g.: test1.asc) of the reference source can also be saved.
* When saving the file to other folders, use the command ".inc" to refer to a folder.

= e =y ]
G B B9t Wewdry Yem Sriste Tk s .

P d T Qo am BAY 1 0RN A8 L5P2+3XOD0D

S_ele.Ct the f”.e saved by LQM2MPNR24 (The DC superposition current value is
clicking Edit in Menu ===l automatically detected. )

— Component [ %% ] '
M L

.ac dec 40 500k 30Meg A Power inductor dynamic model
MG

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 24



»
Usage Example of Dynamic Model of Murata's Power Inductor ... Rata '
- OrCAD Capture -

lib file

/
7 LaMz_nonlindib - ATE
TrilliR) &/EE SO =TV ALTH)

kx$ENCRYPTED_L1B
*kEPART 1AL

S

FSPICE Mode! generated by Murata Manufacturing Co., Ltd.

Copwright(C) Murata Manufacturing Co., Ltd.

Murata P/M : LOMZ2T10HTO00M70

Description @ Size 2 % 1.2% % 1.20mm / L = 10uH / Imax = 0.54 / Rdc = 0.6%chm
Frequency Range : 500.0kHz - 30.0MHz

Voltage Condition : DC-DC Converter, Input Yoltaze = 3.6Y, Output Yoltaze = 1.8Y
Model generated 2022/08/24(Ver 1.07), measured 2020/02/26

ECIE L L R

encrypted netlist

.subckt LLOMZ 1DHT00M?0 non 'Q"QQ[i pori? |

$COMEMCSTART _ADY2 V
1746201 fh318c20603aeb856442698a0d179f80780779116459fachId?1fc372831b1468dc0f06bb1 227!
b386c6984ee?7f912ecdfhl f4657:9936182a8d9226362a135ebf4c8df492c8245195150ceB4hTe0cB0d50:
?45818a3[]?e128594?8dd1?03524a2aac5c151cf21e8[]13(:?993?a02ee88d3a5c3?388c?c34b02928ec8a?l

L s T N TR o O, SRR P I o S T T T Y o N o O i RS R I ol P R T ol ) o I N I Y MRS, B i I T R RN ol T o S b T ol PO P

H
1
1=
| o
[ I 1}
|+
1
T
i
¥
[
()
[
[
ol
|
[ o I
oo
[ =
Ly
o
=
o
Q.
()
T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

o Usage Example

11

L1 1Aac
10uH DC = {ix}

QWHWOM?O NONLIN

select model
in lib file ==

PARAMETERS:

execute parametric analysis
using DC voltage parameter
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Usage Example of Dynamic Model of Murata's Power Inductor ... Rata ‘

PSpice -

NNOVATOR IN ELECTRONICS

"] LQM2MPNR24MGH_Pmod - A1 Lo | B ]

FrAIE) |EE) SH(0) |REN) ~NLTH)

#x$ENCRYFTED_LIB

*xFPARTIAL

PSFICE Model zenerated by Murata Manufacturing Co., Ltd.

Copvright (00 Murata Manufacturing Co., Ltd.

Murata P/M o LOM2ZMPNRZ 4MGH

Description @ Size 2 % 1.6 % 0. %wm / L = 0.24uH /# Imax = 3.48 / Rdc = 0.02chm
Frequency Range @ 679.7kHz - 30.0MHz

Yoltage Condition : DG-DC C verter Input Yoltaze = 3.6Y, Output Yoltaze = 1.8Y
Mode| senerated 2014/04/1 4(Ver 059, measured 2014/04/01

b patent has been applied for

_Efjf_ﬂf ______ I_\'/O node |

_subckt [LOMZMPNRZAMGH bort 1 port?

$CONENCSTART
eee8c5c?a2bc4b01fU45f3036?8884e?916da0bae22e8cb0bba041ddB?cBch448ea?U148a9ac18?0c8928c1
62461 deda 0067 d3dR03a73d3c3 21042823 Sd859ah355 2492912941 d429338hch 1 ddedb57 1 dR8 TRanacls”

FEOME BB I MM I M M M M

=

Td0d? 7 d8bcd018b7a80a20a04097260587H68e99bbd <241 00abt T3R5 ek 7395866 /0542088505 ad

FOAANEANRT ~mnd a2 QARTTT 1 ~ORNRARAT 4 TRRT I FaON ar R AR TO2 TRANRA T AR Aa DR encrypted netlist

o Usage Example

| PSPICE_main_L .cir - AFE1E
JrILE) EEE) =0 %0 | Added mod file to be used

—_
Cinc L AdatadLIMZMENREZ AMGH_F . mod
.ac dec 41 500e3 30e6
.probe The DC superposition current value is
param Ibias=3.4 automatically detected.

RSk

ALT NOOT 0 LOMZMPNEZ AMGH
Added LOM2MPNR24MGH
&l between node"N001" and 0

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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Usage Example of Dynamic Model of Murata's Power Inductor ..., Rota '

- Spectre -

INNOVATOR IN ELECTRONICS

LQM2HPN1ROMGH_Spectre.mod (~/SPICE/150625_test/data) - GVIM
File Edit Tools Syntax Buffers Window Help

PEEA 99 LD ¥M® ¢ B 409 B

// Spectre Model generated by Murata Manufacturing Co., Ltd.

// Copyright(C) Murata Manufacturing Co., Ltd.

// Murata P/N : LQM2HPN1ROMGH

// Description : Size 2.5 * 2.0 * 1.0mm / L = 1luH / Imax = 2A / Rdc = 0.050hm
// Frequency Range : 500.0kHz - 30.0MHz

// Voltage Condition : DC-DC Converter, Input Voltage = 3.6V, Output Voltage = 1.8V

. as), measured 2014/04/02

// Model generated 2014

// A been 4 |/O node

FAARE L S R e R R Rt LR TR L LR
simulatoV lang=spectre

subckt |LQM2HPNIROMGH| [portl port2)

//pragma protect begin_protected

//pragma protect data_method = RC5

//pragma protect data_keyowner = Cadence Design Systems.
//pragma protect data_keyname = CDS_KEY

//pragma protect data_keyversion = 2

©OUsage Example

Spectre_malin_L.cir (~/SPICE/1L50625_test) - GVIM
File Edit Tools Syntax Buffers Window Help

Added mode file to be used

simulator lang=spectre V

include "./data/|LQM2HPN1ROMGH_Spectre.mod"

[+]

B O D

parameters DCbias=2

value is automatically detected.

Sweepl ac start=500e3 stop=30e6 log=40 2 The DC superposition current

‘XL1 (NOO1 ©) LQM2HPN

Added LQOM2HPN1ROMGH between node"N001" and O

L At~

4

ghts reserved.
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»
Usage Example of Dynamic Model of Murata's Power Inductor muRata ‘

- ADS -

@) Usage EXampIe model definition
—_

NETLIST INCLUDE

‘ﬁ}‘ PARAMETER SWEEP I

MurataDynamicModel_L_Include ParamSweep
muRata AC Sweep %‘ Sweep “IX”
b AC1 e Sweep\farf‘lx"
Fqﬁ AC | SweepVar="freq SimInstanceName[1]="AC1"
Start=100 kHz SiminstanceName[2]=
Stop=100 MHz SimInstanceName[3]=
Dec=100 SiminstanceNamel[4]=
= AG SiminstanceName[5]=
= & SiminstanceName[6]=
ERC]T A StatusLevel=2
c=lx m
Start=000
|EC=pO|EI'(:11D}A o St0p=600 E,g_rl VAR
FrEqteg Step=600 Vi
— e K:
— LQM18PN
E_? M18 PN-U Component

PartNumber=LQM18PNR22NFR

select model in LQM18PN
component
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Usage Example of Dynamic Model of Murata's Power Inductor muRatu ‘
- Simetrix/SIMPLIS™ -

LQM18PMR22NFR_SM.encr - AFHE

Irfll  ®E =T

*
# SMetrix Model eenerated by Murata Marmufacturine Co., Ltd.

* Copvright (C) Murata Manufacturing Co., Ltd

* Murata PAN : LOMTSPHNRZZWFR

¥ Description @ Size 1.6 ¥ 0.8 ®* 0.8mm # L = 0.220H / Imax = 1.20b4 / Rde = 0.110hm
*  Frequency Range @ 793.0kHz - 30.0MHz

# Voltage Condition : OC-0C Corwerter, Irput Yoltage = 3.6Y%, Output Voltage = 1.8Y
* Model zenerated 2014/04/14(Ver 1.05), measured 20147037317

* A patent has been applied for

.subckt Monlirear LOMISPNR2ZZNFR portl port?

HASSOC svmbol=Ind cat egorv=hurata_Inductors General simulator=simetrix
2ME--START ENCRYPTION: “SM¥X_AES LOMTSPNRZZNFR_SM.erncr Inductor

AT B =PFO0WAL/ zeu8 uc Lodwd D1 R s [LKEet ef N oZ T x4 AbVMKBPO29F [0+744
A0l nHFC rs9 ) pY S8 2wE+A PRY00Ex 9w X0/ DVEINS o4 74 r33YRRT 2v i bt 3Pav 1 244 encrypted netlist
?@AGRLL c0CSH i GZOHI [heEylub | Bk YLMNOkME8mZP T P4Sdt +wlFelk iHz 7| KN 7H? g4
2@@u3851+YcLbEHn/SB4zué;UK3anSZYI?LJXJUIgbgPLFNSWkJQQ&eULUYcOPQfUCQ##

[CTCTR I IR e T P & A o s Lo TRIE D AR - TO IWAD - ANT A FREL LD ASROE o KD SOl

o Usage Example

2_' 11-neg
Nonlinear_LQM18PNR22NFR

LQM18PNR22NFR
model

Current source

Added DC
current source
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»

Usage Example of Dynamic Model of Murata's Power Inductor ... Rata ‘

- HSPICE ™ -

NNOVATOR IN ELECTRONICS

' | LOM32PNIROMGO_H.mod - X TEHE
FrAILE) \|EE) SH(0) RN N

LT (H)

Murata PAM @ LOM32ZPMIROMGOD
Oescription @ Size 3.2 % 2.5 %

Mode| zererated 207 4/04/ 5("\-’er
L patent has been applied for

H-FPICE Mode!| szenerated by Murata Manufacturing Co., Ltd.
Copwright (C) Murata Manufacturing Co., Ltd.

Frequency Fanze : 500.0kHz - 30.0MH=z
Yoltage Condition : DOC-DC Converter, Input VYoltaze = 3.6Y, Output Voltaze = 1.8V

0.9mm /L = TuH & Imax = 1.84 / Rdc = 0.048chm

057, measured 2014/04/07

OB M M M M M M M M MR

csubckt [LOMA2PNIROMGN loart 1 part?]
"PROT ddl]

yixiBsP=. 14%w(B
ShSHT; SN 26M° 2c3Y-01RIw

Em— |_\|/o node

A9 (3SHUCIYIE-U9%) 555 18" 2580~ (2/E5bWC’ F:0hTUc: Xi5EJh> (45)7-Ub/AJS:b-T: " SEPSY, ¢ /25b7

J(==:0 .
9-%28MD) 1 =X=5=#Y0ral RGEULWTR 7. #[B: 45 9b+" 98b-. X5 % encrypted netlist

o Usage Example

| HSPICE_main_L.cir - AT

Z74I{E) W|EE) ZH(0)

RN AILT(H)

.opt ion post=2

Added mod file to be used

Cinc .HdataVLGMEMPNRZdMGH_H.5;3221/4//(/’

.ac dec 41 bl0e3 30eh
erint ac vri¥1) wilV1)
.param [hias=1.8

The DC superposition current value is
automatically detected.

.end

(11 NOOT O DC=Ibias AC=1,0

¥i Added LOM2MPNR24MGH between node"N001" and 0
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