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Caution

e Applicable condition
The parameters in this library are obtained under the condition of 25°C, no DC bias (excepting the DC bias model
and the DC superimposition model), and small signal operation. Proper result might not be obtained if your condition
is different from the above one.

e Terms and conditions regarding TDK simulation models

(1)
(2)
(3)
(4)
(5)

(6)

This simulation model is being provided solely for informational purposes. Please refer to the specifications of the
products in terms of detailed characteristics of such products.

In no event shall TDK Corporation of any of its subsidiaries be liable for any loss or damage arising, directly or
indirectly, from any information contained in this simulation model, including, but not limited to loss or damages
arising from any inaccuracies, omissions or errors in connection with such information.

Any and all copyrights on this simulation model are owned by TDK Corporation. Duplication or redistribution of
this simulation model without prior written permission from TDK Corporation is prohibited.

This simulation model is subject to any modification or change without any prior notice.

Neither TDK Corporation nor any of its subsidiaries shall make any warranty, express or implied, including but not
limited to the correctness, implied warranties of merchantability and fitness for a particular purpose with respect to
this simulation models.

The use of this simulation model shall be deemed to have consented to the terms and conditions hereof.
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About this library

e Feature of this library

o The actual property of components can be taken into your circuit simulation because equivalent circuit model that
considers inner structure of a part and material property is used.

o Artwork data (recommended pcb pattern) of parts are included

o Easy operation like standard ADS components.

o Both palette list and component library are used to put components.

o Discrete optimize can be used.

o Regarding capacitor and inductor for RF circuit, the models considering tolerance of the part are included

o The DC superimposition characteristics of power-use inductors and the DC bias characteristics of high dielectric
constant type ceramic chip capacitors can be simulated.

e Supported ADS versions
This library can be used with ADS2004A or latter versions. However, this library might not be used depending on a
simulation environment. Please acknowledge it beforehand.

e Contents in this document
This document is described assuming the following environment.
o OS: Windows 10
o ADS: ADS2020
On different OS or ADS versions, screen display and/or operation procedure may not correspond to the contents of
this document. Please acknowledge it beforehand.

TDK Component Library for Keysight PathWave ADS CEEEE EK?EYE&?%Q/Z?.%
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About the model included in the library

e Abstract of the model, and model for each product
5 types of model are included in this library. The followings describes the abstract of each model type, and the

model used in each product.

DC superimposition .
model type frequency model tolerance model pmode‘; DC bias model voltage—current model
*frequency characteristics | *frequency characteristics | *frequency characteristics | *frequency characteristics
modeled property -frequency characteristics | *min. and max. values for *DC current dependence *DC voltage dependence of | =voltage—current property
inductance/capacitance of inductance capacitance of impedance
TOE TOE TOE [ TOE [£ TOE M
- R S T — = —t—
example of icons MLF MHG: MLF CGAd B RM
1005 OE03F 1603 #7R 0E03
product/type model type
multilayer ceramic | temperature compensation type tolerance model
chip capacitor high dielectric type DC bias model
for high frequency circuit tolerance model
. for standard circuit DC superimposition model
inductors . ..
for decoupling circuit /frequency model(*)
for power circuit DC superimposition model *Model type depends on
chip beads the product. _Please reft_er
the product list for detailed
3—-terminal filters frequency model information.
common mode filters
varistors
) voltage—current model
chip protectors
pulse transformers frequency model
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How to setup

e Preparation of the library file

Attracting Tomorrow @TDI(

Unzip the library data file (e.g. tdk_library for_ads v202207.zip) and save it at any directory.

e Adding the library to an existing workspace

1) Open a workspace and select Manage Favorite Design Kits... from DesignKits menu.
2) Click the Add Design Kit from Favorite button.

3) Put a check mark at the library to be used. If the library is not listed, click the Add User Favorite Library/PDKs
and select the lib.defs file that is in the unzipped folder.

W Advanced Design System 2020 (Main)

File View Options Tools

W Manage Libraries

Window | DesignKits = DesignGuide Help
wiw B B D

File View Folder Wiew

Unzip Design Kit...

Manage Favorite Design Kits...

Library Wi
e e Manage Libraries...

ji\f, C¥MyWorkspace wrk

1) Select Manage Libraries...

Librariez and library definition files uzed by thiz workspace.

MName Path

v W lib.defs C¥MyWorkspace_wrk¥lib.defs
analog_rf.defs $HPEESOF_DIR¥oalibs¥analog_rf.defs

Meode

W Add Library To Workspace

fdd ADS, Site, or User Favarite PDKs, libraries, & library definition filez into the warkspace.

v ADS Libraries

Analog/RF $HPEESOF_DIR¥oalibs¥analog_rfdefs
dsp.defs $HPELSOF_DiR¥oalibs¥dsp.defs DSP $HPEESOF_DIR¥oalibs¥dsp.defs
T . SISy . G - w Site | ibraries
~ il wytiban 12Y'Click"Add Design Kitfrom Favorites. . Ot _ e e Ki¥DemoKit No
3)'Check'the libraryto'be used:-2 No...
W |Js¢ te ries Ks
) TDE_C t_Lib CH¥TDK_Lib for_ADS_v2019.10¥lib.def:
|P-dd Library Definition File..." Add Design Kit from Favorites..J “Add-titrary . CoRTiEure Liorary... Femaove [ d Use_r F:\.:F:E:T_Tb_ralpfr;gK ] _Library_for ADS v, i 3
Cloze Help

If the library not listed, click Add User Favorite
— Library/PDK... and select lib.defs file. B
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How to use the library (1)

e Putting a component from Palette List

Attracting Tomorrow @TDI(

1) Palette group of TDK components is added in component palette list after installation.
2) Click a palette of component to be used and put a symbol on the schematic.

3) Double-click the symbol of the component and open the component setting window. Select a part on the

dropdown list of the setting window.

4) An Netlist Include Component is necessary to use TDK components. Click the palette of the Component and put

it on the schematic.

et cell_1 [MyLibrary_lib:cell_1:schematic] * (Schematic):2

File Edit Select View Insert Options Tools Layout Simulate Window Dynamiclink DesignGuide
NEH& R XY $€PP
O T Ua N 2@ R vl o G,

Parts g X

Significant
Digits

1) Palette group of TDK components

O
Help

o b e gl & 2 B K

X

?«7 Edit Instance Parameters

Library name: TDK_Gomponent_Library »2019.10

Gell name: TDE_MMZ0402
“iew name: symbol

Select Parameter

Swap Component...

érameter Entry Mode

PartNo=MMZ04025100CT000

|MMZD#D28|DDOTDUD [£=10chm at 100MHz -

not selected
E ol (14025 110G

2) Cllck a palette and put as —
;é:_l-.lt-.l.-_[]mz Netl\;ttljrt(c\udel

PartNo=MMZ0402S100CT000

MHZ MHZ
1008-E 005V \ o | &

Select: Click and é“39"“--[-"-|-f-ﬂ3'|5\

ads_devicgpfdrawing 4.000, -0.625 0.750, 2.625

'TZ);(_Netli's:_'lnc.ludé .
TDK_Netlistinclude =~ =~

—/
4) Put an Netlist Include Component.

3) Select a part.

MMZD#D28?DDOTDUD
MMZ04025121CTO00, [Z)=
MMZQ4025151CTO00, [Z]=
MMZ04025241CT000, 7]

2

MMZ04020220CT000,

Add Gt
PartMo:TDK PN

(o] %

Faste

Apply

Display parameter on

Component Option:

Cancel

1]
s

MMZQ02YTEOCTONN, [£]=

Dizcrete Optimize Settings..

Tlohm at 100MHz
120ohm at 100MHz
160ohm at 100MHz
=240ohm at 100MHz
Thohm at 100MHz
=220hm at 100MHz

schematic

.. Reset

Help
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How to use the library (2)

e Putting a component from Component Library
1) Click the icon of Display Component Library List and open the Component Library window.
2) Click a component to be used and put a symbol on the schematic.

3) An Netlist Include Component is necessary to use TDK components. Click the component and put it on the
schematic.

[l cell_1 [MyLibrary_lib:cell_t:schematic] * (Schematic):2 - [m] X [ component Library - m} x
File Edit Select View Options  Tools  Layout Simulate  Window  Dynamiclink  DesignGuide  Help
= v All Libraries Cozrch Cozrch
—] T A -t Search Search
D |‘-_‘ H é D o U'uu ?: ("_; qik & = % @ Workspace Libraries ~ " -
i N - ) ADS Analog/RF Libraries Companent Description
S IOV Chip Beads FAATIE08 1A

O L BN & b La§glect InSErt > CenPoifefit'™> Component Library... ADS DSP Libraries T M0 R DK Chip Beads :
Parts gx . . S s o a8 o o o =

¥ Read-Only Librries monvae ) 2) Clickoai¢omiponent and put a symbol.

Ned Connection Label... ~ TDK_Component_Library_v2018.10 TOF K p 5
- . . BB ol
@ iy - D o = 3-Term!nal Ffeed Through Mult] erami... | | ToK_MMZ0s03_E TDK, Chip Beads MMZ0s03_E
F— =lerinal bile TDK_MMZ0603_H TDK Chip Beads MMZ0603_H
| — 3 [component L. , Chip Beads TOK_MMZ0s03 Y TOK Chip Beads MMZ0603_V

O Pin Common Mcode Filters TDK_MMZ1005 TDK Chip Beads MMZ 1005
TDK Chip Beads « d G e U o Inductors TOK_MMZ1005_E TOK Chip Beads MMZ1005_E
. o~ |2 Gl 8- Cot Comp £ Orientation DOWI S Multilayer Ceramic Chip Capacitors TDK_MMZ1005 H TDK Chip Beads MMZ1005 H
WETLST | e B yan fir SetComponent Orientation DOWN Multilaver Chin Protect TDK_MMZ1005_V TDK Chip Beads MMZ1005_V
INCLUDE | 3t . s L GO s | uitayertp rotestors TDK_MMZ 1608 TDK Chip Beads MMZ 1606
o | o o N o Noise Suppression Filters TOK_MMZ2012 TOK Chip Beads MMZ2012
e W | ape -#=  Set Component Orientation RIGHT i Pulse Transforme TDK_MPZo603 TDK Chip Beads MPZ0603
(605 || 060uH A Text Cirl+T ) TOK Netlist Include TOK_MPZ0603_ H TOK Chip Beads MPZ0603_H
e g r=s Tty 5 Edit Component Menu... Vanstors TDK_MPZ1005 TDK Chip Beads MPZ 1005
ol | | . TDK_Component_Library_v2018.10_tech TDK_MPZ1005_E TOK Chip Beads MPZ1005_E
= = i Arrow... S S - TDK_MPZ1005 H TOK Chip Beads MPZ1005 H
(| . N TDK Chip Beads MPZ1005_VN
e | | ;@ Change Entry Layer To Cirl+5Shift+C o D ] 3) P ut an N etl |St I nCI u de Corﬁaﬁﬁ%ﬁ TDK Chip Beads MPZ 1608
T (- o o . TDK_MPZ2012 TDK. Chip Beads MPZ2012
i Coordinate Entry... v
v« Measure... Cirl+M ’ P < >
Select: Click and drag to O itemy sos-mevesrawing 2,625, -0.375 -2.000, 2.750 in Download Libraries.. 21 items found
. . © TDK Corporation * 2022
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How to use the library (3)

e Discrete optimize
1) Select Discrete Optimize setting listed in the last of the dropdown list in the component setting window.
2) Set Minimum, Nominal, and Maximum and start simulation.
3) A result of optimization is shown with a format of "<instance name>.Name = <index value>" in a status window.
4) Instance name corresponds to the one that is shown in a schematic window. Index value of components are

shown in left side of the dropdown list in the component setting window. Get TDK part number that corresponds
to the index value from the list.

D K_CGA"] CoG - * 55 Edit Instance Parameters .

[ Edit Instance Parameters X =] hpeesofsim 15:0

File Simulation Text Window
Library name:  TOK_Gomponent_Library +2019.10

C1 Library name:  TOK Gamponent Library v2019.10

Simulation Messages . 2 i . . . .

Cellname:  TOK.CGAICOG - Cellrame:  TDK.CGAICIG

iew name: sy mbal | - Wiew name: ks

b neme 1) Discrete Optimize setting T [ E—

Select Parameter Parameter Entry Mode I nStance name // Select Parameter Parameter Entry Mode

PartNo=CGA1A2C0G1H 150J030BA, CGA1A2C0GTH( Discrete Optimize Settings. - ] PartNo=CGA1A2C0G 1H150)030BA, CGA1A2C0GTH( Dizcrete Optimize Settings -
ToleranceData=Disable

ToleranceData=Disable
Status / Summary

PartMNo

- - - PartMo
hpeesofsim (%) 510.shp Jul 22 2018, MINT version 5 ~
MNominal Value

(64-bit windows built: Mon Jul 22, 2018 22:53:55 +0000) Mominal alue
DOGA 1A THITOG0A0RA, O= 1pF, Tolsrance=+/~0250F = ] -
TR OPTIM Cptiml[l] <MyLibrary lib:cell l:schematic> optIter=(0->N) MIHDEA R A
0.0GATAZGIGTHINDGNE0EA, G= 1pF, Tolerance=+/~0 25pF '] SP Cptiml[1].SP1[0] <MylLibzary lib:cell l:schematic» optItez—0 freq—(100 kHz-> IndeX Value — i gg}gggﬁgié%%ﬂ%gﬂgﬁj 8:125? %:z;:me
Maximum Value . =
. L1 io 324564 TAGNG [ 50I030BA_G= 1GpF_Tak 7
AN AENTETEEE CER T i '] ity GHEGA AZGIGIH ID0UANEA o= 1thr TDDF;:E:_ 5%
ntEF: ! e i o
R g o R
" ] - A
< > Display parameter on schematic . < > ﬁﬁmehal\c e
Add Cut Paste Companent Options.. Feset < > Add Cut Faste Companent Options. Feset
ParthoTDK P/N . Optim 1[0] npm)fn SP1[1/261] freq=100 kHz ParthaTDK P/N
2) Set Nom., Min., and Max. AY
ak Bipply Gl Help ak Bpply sl Help
3) Result of optimization 4) Get TDK P/N
(ex; index value=32) ) .
(Read TDK P/N that corresponds to index=32)
. . © TDK Corporation « 2022
©
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DC superimposition model / DC bias model

e Abstract of the DC superimposition model and the DC bias model
Power-use inductors have a property called “DC superimposition property” which means the change of the
inductance by the DC current applied to the inductors. Ceramic capacitors have a property called “DC bias property”
which means the change of capacitance by the DC voltage applied to the capacitors. Those properties can be
considered in the simulation from the library version 2015.05. The components in which those models are used
have “D” mark on their icon.

frequency model DC superimposition model DC bias model
TDE TOK [1 TOKE [1]

MLF MLF 1005
1005 1605 #aF

© TDK Corporation « 2022
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DC superimposition model

e Comparison between DC superimposition model and measured data

Part No.: VLS3010ET-100M

inductance vs.

DC superimposition current

@100kHz
measured

?DC super:
2 Fimposition-model

0 05 1 15
DC bias current /A

L /uH

25

20 |

15 |

10

Attracting Tomorrow @TDI(

frequency dependence of inductance
for various values of DC superimposition current

measured
5 _
YA e | PR | btk bbbl "
1k 10k 100k ™M 10M
Frequency /Hz

100M

. | Idc=0.0A
DC superimposition 1
L model ' '
1k 10k 100k 1M 10M  100M
Frequency /Hz

O The change of inductance by DC superimposition current is modeled in the DC

imposition model.

O In the DC superimposition model, the frequency dependence of impedance is

also modeled.

TDK Component Library for Keysight PathWave ADS
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DC bias model

e Comparison between DC bias model and measured data

Part No.: C1005X5R0J105K050BB

capacitance vs. frequency dependence of capacitance
DC bias voltage for various values of DC bias voltage
1.2 2 p 2
@1kHz 18 fmeasured | | 18 [ DC bias model
1 meastured i _ 16 E _ |
0.8 14
L L w 12 F Vdc=0V
< 06 / = < 2 9 1\
@ o o 08 fF——3v=2V
04 |-DC bias model 06
02 » 04 F 6V
02 EF
(I —————— 0 e EEEEE—— 0 e e bl S el
0 2 4 6 8 1k 10k 100k ™ 10M 100M 1k 10k 100k ™ 10M 100M
DC bias voltage /V Frequency /Hz Frequency /Hz

O The change of capacitance by DC bias voltage can be simulated in the DC bias
model.

O In the DC bias model, the frequency dependence of impedance is also modeled.

_ _ ® N
TDK Component Library for Keysight PathWave ADS ECCEEKpiocrEg?tg;?zzzpﬁ



Voltage-current model

e Chip varistor

AVR-M1005C120MTAAB

-varistor voltage V1mA=12V
capacitance C=130pF

voltage-current property

1E+0

1E-1 —
1E-2

1E-3 . 1y . S N R

1E-4 4

Current /A

1E-7 measured j model

1E-5 ' / L
1E-6

1E-8
1E-9

1E-10
01 1 10

Voltage /V

100

Attracting Tomorrow &TDI(

frequency property

Impedance fohm

1E+5

™

10M 100M
Frequency /Hz

Both the voltage-current property and the frequency property are modeled.

TDK Component Library for Keysight PathWave ADS
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simulation circuit for ESD absorption

ESD generation device ESD protection device

load resistance

' !
: charge resistance discharge resistance |
1
1 AN -~ -~ AMA— e
I R "oy - I ooy - R I
| Re . Rd
I R=10 MOhm charge capacitor R=330 : e 1
| _ Switchv SwitchW B |
I v_DC SWITCHW c SWITCHWZ 11 DK_AVRMOE03 1 R
*]_=Rei Model= Cs Model= 11 cvi I R1
I == Vdc=8k Ri1=1.0 mOhm . C=150 pF R1=100 G0Ohm 1 1 ZPartNU=A\.FRr.1DSD3C6RBNT1D1N R=50 Ohm
| - Vi=1 W WVi=1 W 11 oo
| R2=100 GOhm L R2=1.0 mOhm |
I input voltage v2=1v V2=t v : : I
| L —
1
: — * ! — — * ! — | — =
1 - WViStep - - ViStep - | - -
I SRCZ SRC3 1
WViow=-1 Wiow=-1V |
| Vhigh=1V Whigh=1V I
1 Delay=50 nzec Delay=50 nzec
] Rize=1 nsec Rize=1.5 nsec i
___________________________________________ |

...................................................................................................................................................................................

the setup for measurement
ESD gun

‘ ATT
o
ESD protection

device

chip varistor

voltage-current model
included in the component library for ADS

Oscilloscope

© TDK Corporation ¢ 2022
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simulated results for ESD absorption

measurement

voltage /V

without protection device

-200

1600
1400
1200
1000
800
600
400
200
0
-200

simulation

voltage VvV

ESD absorption property can be simulated using the voltage-current model.

-50 0 50 100 150 200 250 300 350

time /nSec

L I I I O
0 50 100 150 200 250 300 350 400

time /nSec

voltage /V

voltage /V

50 T TTTT

40 |

-50 0 50
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with chip varistor

AVRMO603C6R8NT101N

100 150 200 250 300 350

time /nSec
50
40 7 AVRMO603C6R8NT101N
30—
20—
10— \
0
'10 ||||||||||||||||||l||||||||||||||||||||
0 50 100 150 200 250 300 350 400

time /nSec

TDK Component Library for Keysight PathWave ADS
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About the property tolerance model

e Abstract of the property tolerance model

The property tolerance model is a new type of simulation model that includes electrical tolerance data of products.
The property of actual electric parts have unevenness within tolerance of the product due to unevenness of
manufacturing. Simulated result of this model varies at random within the tolerance of the product. Hence, the
model can be used in worst case analysis of your circuits.

unevenness of property for an inductor simulated results of
the property tolerance model
measured inductance for 10 samples simulated result of monte—calro analysis
(MLG1005S10NJT000) (iteration=10) (MLG1005S10NJT000)
15
I
< 10 _—
|
TSpec
L=10nH@100MHz, tolerance=+/-5% unevenness can be simulated!
5 ‘ : ‘ ' 5 ‘ ‘ ‘
1 10 100 1000 1 10 100 1000
Frequency /MHz Frequency /MHz

property unevenness of electronic parts can be taken into account in the circuit simulation

TDK Component Library for Keysight PathWave ADS S;EBKPEE"EEr?té%Z.ZZPiE
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How to use the property tolerance model (1)

e Putting and setting the component
The property tolerance model is provided for temperature compensation type multilayer ceramic capacitors and
inductors for RF circuits. (The component that has “T” mark in the icon is the property tolerance model.) Click the
component icon of the property tolerance model, and put a symbol on the schematic window. Double-click the
symbol, then TDK part No. and use/no-use of tolerance data can be selected in the setting window. If
ToleranceData=Disable, the model works just same as the conventional model that shows typical property of

product.
conventional model property tolerance model selecting TDK part number *
o Library name:  TDE_Component_Library_w2019.10
Cell name:  TOK_MHQOB03P
T El H T EI H::_! Wiew name: symbol
.|_|-|_|-|_|. .l—'-l_l-H Ihstance name:
H L F ‘ H H @ ‘ Select Parameter Parameter Entry Mode
1':":'5 I:IE:I:ISF. ﬂ PartNo=MHCQ0603PONGBT000 I MHGOE03FOMEBTOO00, L=06nH at 500MHz, Taolerance=+/~0.1nH =
. - ToleranceData=Enable |* "'*"' T T

MHQDEUSPDNBOTDDU L= DBnH at 5DDMH2 Tolerance -
MHGOGOSPOMTETO00, L=0.7nH at 500MHz, Tolerance=+/-
MHGOE0ZPONTCTO0N, L=0.7nH at 500MHz, Tolerance=+/~
MHGOE0SPOMBETO00, L=0.8nH at 800MHz, Talerance=+/~
MHGQOG03PONEGTO00, L=0.8nH at 500MHz, Tolerance=+/~

symbol for tolerance model
- selecting enable/disable tolerance data

F—2V : Library name:  TDK_Gomponent_Library_v2019.10
TOK_MHQU603P e
L1 instance name:
'PartNo=MHQ0603PON6BT000! Seest Prometr paraneter Eny it
et i s e

TDK Component Library for Keysight PathWave ADS S;EBKPEE"EEr?té%Z.ZZPiS
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How to use the property tolerance model (2)

e Setup of Monte Carlo analysis

In order to simulate property unevenness, the Monte Carlo analysis function is used. The following is an example of
circuit to simulate unevenness of impedance property.

) ' TDK - |
|g%| S-PARAMETERS. I Neflist'lnc]udél' | |ﬁ%| .MONTE.CARLO.I.

S_Param TDK_Netlist_Include MonteCarlo
st TDK_ Netlistinclude = MonteCaro1 |

Start=1 MHz =~ : 7 SiminstanceName[1]="SP1"
Stop=10.0GHz - TEE - - - - - - - - -« - NumMters=20- - - - -
Dec=20 . . . zn. & - - . . . . . . Seed=.

SaveSolns=yes
SaveSpecs=yes
SaveRandVars=yes
UpdateDataset=no -
SaveAlllterations=yes -

Zin-
Zint . e
Zin1=zin(511,PortZ1)

=3V .. UseAllSpecs=vyes
N TDK_MHQO603P . . . . .. StatusLevel=2
++  Term L1
| § Tem1 " " partNo=MHQO603P10NHT000
' -yum =1 foleranceData=Enable
.Z=50 Ohm S
TDK Component Library for Keysight PathWave ADS © TDK Corporation » 2022
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