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1-1. Type of Models w ELECTRD-MECHANICS

We have 4 types of SPICE models for multi-layer ceramic capacitors.

1 file
download Interactive _Interactive
Precise Model Simple Model
2
o
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[T
=
Each Precise Model Simple Model
download
Slow Simulation Speed Fast
Accuracy Low

Elements / Description DC bias condition Temperature condition

*¥*40~60 elements :

Interactive Precise Model Insulation Resistor, Capacitance 1 file
Equivalent
series resistance, inductance
Precise Model + Piezo peak for each frequency Each download on Web Each download on Web

(Closer to the measurement data)

*4 elements (Average value) :

[ [ ; . . 1 fil
Interactive Simple Model Insulation Resistor, Avg Capacitance e
Equivalent series resistance, Avg
Simple Model Inductance for whole frequency Each download on Web Each download on Web



1-2. Simple Models vs Precise Model &I i vechanics

Example : CL21A475KBQNNN === Simple model / Simple interactive model

Precise model / Precise Interactive model

* Impedance graph comparison for frequency
Network Analyzer Measurement data

1) Temperature : 256°C, DC bias OV condition 2) Temperature : 55°C, DC bias 10V condition
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— Precise model almost same with the measurement data for each frequency.
Simple model has two reactance(XC, XL) as average value of measurement data and a constant resistance as impedance

value at the self resonant frequency.
- In case of simulation related loss analysis, Precise model might be proper than Simple model.

— Simple model can help obtain simulation result more quickly.



1-3. Precise Model reflected Piezo effect (1/2) &I o vecnancs

Example : CL21A475KBQNNN
* ESR graph comparison for frequency (Temperature : 25°C, DC bias 0~39V condition)

1) Measurement data 2) Precise model data (S2P/PSPICE Lib)

39Vdc 25C

. 34Vdc 25°C
29Vdc 25°C

20Vdc 25°C

" 10vde 25%
7Vdc 25°C

3Vdc 25C
OVdc 25°C

ESR (Q)

1E3 i | 1ES l | |
1= = 15 1E7 *F 1= = 156 s x
Frequency (Hz) Frequency (Hz)

— ESR data measured by Network Analyzer shows Piezo effect related to DC bias.
- Samsung Precise model has ESR data reflecting Piezo effect. It is similar to measurement data.

% The Piezoelectric Effect occurs in crystals that have no center
of symmetry. This lends itself to a net polarization of the crystal.
Barium titanate MLCCs exhibit a mechanical distortion with applied
electric field.
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1-3. Precise Model reflected Piezo effect (2/2) SIEIP (e ecuanics

Example : CL32B476KPJNNW
* ESR graph comparison for frequency (Temperature : 256°C, DC bias 10V condition)

1) ESR Measurement data 2) Loss Measurement data (AC 1A ripple current heating)

2E+2 =
T ESR

1E-1 -—

AT ()

2E+1 —

ESR (Q)

16-2 +
2E+0 -—— —
== ¥ *
L4 .Y
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P = b 4
1E-3
2E-1
1E+4 TE+5 1E+6 1E+4 1E+5 1E+6
Frequency (Hz) Frequency (Hz)

- ESR data of Precise Model shows ‘dielectric loss’ and ‘Piezo effect’ related to DC bias.
- Precise model is better than Simple Model in Loss Analysis.



1-4. Interactive model?

As below graph, MLCC of high dielectric constant has DC bias and Temperature dependent characteristics. Our web library is
providing each CKT file and S—parameters for specific condition (DC bias / temperature). Especially, Interactive model was included

DC bias and temperature dependent characteristics in only one file.

[ DC bias characteristics ]

[ Temperature characteristics]
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— Simple model, Precise model
: User should download each files for DC bias/Temperature condition.

All inner element was normal passive components.
- Interactive Simple model, Interactive Precise model

: One file was reflected DC bias/Temperature dependent characteristics.

Inner elements was included some nonlinear components.

SAMSUNG
ELECTRO-MECHANICS



1-5. Using Interactive model (Example) SIEII® i vechanics

Normal Model Interactive Model
Simulation at 25°C condition Simulation at 25°C condition
4 N\ /7 )
pc1ov L DC10V L.
4.7uF 10V 25°
T uF 10V 25°C T

DC 5V
PMIC PMIC

(Power Management 4.7uF 5V 25°C (Power Management
Integrated Circuit) Integrated Circuit)

4.7uF 1.2V 25C

\- A 4.7uF
Interactive
N\ - Model 1file

4.7uF 10V 55°C

(Power Management 4.7uF 5V 55°C (Power Management
Integrated Circuit) Integrated Circuit)

4.7uF 1.2V 55C

G J O\

- Interactive Simple model, Interactive Precise model
. One file was reflected DC bias/temperature dependent characteristics.
DC bias characteristics are calculated automatically as voltage condition in circuit.
Temperature characteristics are calculated automatically by setting simulation condition.



1-6. Interactive model characteristics (Freq domain). &I o vecnancs

Example : CL21A475KBQNNN
[ DC bias sweep (0~40V, 25C) ]

» Measurement data » Interactive Precise Model P Interactive Simple Model

12

1=

1Z], ESR(Q)
[Z], ESR(Q)

1.0MH=z

Frequency Frequency Frequency
39Vdc 25C - 34Vdc 25T - 29Vdc 25°C 20Vdc 25C
10Vdc 25°C 7Vdc 25°C 3Vdc 25°C 0Vdc 25°C

- One Interactive file was reflected DC bias dependent characteristics for each frequency.



1-6. Interactive model characteristics (Freq domain). &I o vecnancs

Example : CL21A475KBQNNN
[ Temperature bias sweep (-55°C~ +85°C, 10V DC-bias ]

» Measurement data » Interactive Precise Model P Interactive Simple Model

1Z], ESR(Q)
[Z], ESR(Q)

Frequency Frequency Frequency
10Vdc -55C - 10Vdc -35C - 10Vdc -15C 10Vdc 5°C
10Vdc 25C 10Vdc 55°C 10Vdc 85

- Also, One Interactive file was reflected Temperature dependent characteristics for each frequency.

10



2. How to use PSPICE netlist Library [1/4]

SAMSUNG
ELECTRO-MECHANICS

The PSPICE Interactive/static model can be downloaded from SAMSUNG Web site. (http://www.samsungsem.com)

1. Download netilist file. It is recommended to save as. [ *.lib ]

Precise model Interactive Interactive

Simple model

Example Example Simple model Example Precise model Example
+ Products : Multilayer Ceramic Capacitor + Products : Multilayer Ceramic Capacitor * Products = Multilayer Ceramic Capacitor + Products = Multilaver Ceramic Capacitor
" *
+ Characteristics : # Characteristics : + Characteristics : + Characteristics :
* * + +
* * Nominal Capacitance = 4.7uF N Nominal Capacitance = 4.7uF * Mominal Capacitance = 4.7uF
i i = * Capacitance Tolerance = + 10% H " * Capacitance Tolerance = * 10X
: E;g;g?{aﬁgga%tlgggﬁce g.'lu]FD% M Tor 2 ¥BR(-5E ~ +EE Eels_) * Capagntan?e Tolerance = 4_-)107: - TCC = XSR(-55 - +85 Cels.)
760 = HGR(-E5 ~ +@5 C Is.) * Rated Yoltage = 50Yd * TCC = XBR(-55 : +85 Cels. N Flatedi?oltas(ae S-D?dm 2012( it -am)
* els * Size = 0B05(unit: |nch) 2012¢unit zmm) + Rated Voltage E0vdc : Cize - O8E CILJIHIP—[IJNI: unitmm
¥ Rated Voltage = 50vd * Length = 2,00 +/- U I o * Size = 0805(unit: lnl:h) 2'012(unit:|m) N Bidih = 158 /o0 % nm
* Size = 0805(unit: lnch) 2012(unit:rm) * Pidth = 1.25 +/°0. * Length = 2.00 +/-0, : Thitrnass =1 55 220" 15 um
* Length = 2,00 +/-0,15 n * Thickness = 125 5/°0"15 o * Width = 1.25 +/-0. S + pplicable condition -
© Width = 1225 +/20.15 mn - : ”Eaﬁ;gmsg}u;%%gat"m G5cals. +  Thickness = 1,25 +/=0.15 um + " Ereauency : SOOHe - BGHe |
* Thickness = 1.25 +/-0.15 nn - + kpplicable condition : PO B Tl i 0 - Bstels.
* Measurenent Temperature : 25Cels. + External Node Assignments : * Frequency - 300Hz ~ BGHz . Swall Signal as Hetwork Analyzer
* C bias Yalue = * * Measurement Temperature @ -55 ~ BBCels.
+ 1 o—||-—0 2 * DC bias Yalue = OV ~ 40V + External Node Assignments :
+ External Node Assianments : * * Small Signal as Network Analyzer P o—ll—o 2
: 1 o—||-——a 2 C?UEU(TF@E]BE?EEBQNNN 'z + External Node Assignments : :
. ce 1.59844e-4 * **SENCFNPTED_LIB
C3 8.23247e-5 = 1 o—ll—o 2 ++SPARTIAL
* C4 2.40151e-4 * s%TARTJ'&%mNN_DCte-p Porti Port2
SUBCKT CLElM'?SKBJNNN 12 EE } 332‘5‘2923 * I7f82blfb3lﬁc256033eb85644ae983572m0%94b5=
Cl 4e-6 &5 4 3505705 ++$ENCRYPTED_LIB 14228121e01984cab]1 ee9568245776d8053024421 7a]
R 1 3] DDe g & ++$PART 1AL 1ad824|a'?4c9518|052Bc86b7425|12d'7cb5l55dba80:

A2 34 6.4le-3

o
-
m
i}
[}
n
[yl
o
|
£

. SUBCKT CL21AA7SKBONNNs imple_DCtemp Port! Por

233acbeeBb6732fB0737ba2be24ed803314e927de fdb

A1 1.00000e+8
LT 4 2 2.37e-10 A2 37518701 $CONENCSTART_ADV2 10Tcat enreneh7a1s] eB0babseOI3a 3111 S7a6dE
ENDS CL21A47SKBANNN R3 5.51509 1716201 fb318c25603aeb856442e38a5720603534b55d 25b1541e63e 1 adeba561 a82982b00532b 71 751 b5 657
Eg } -g%gg a 006667ae5346eaf eB005c 0402000 4cecOcaed2976dedd %g’mmag?t?% 1 fSalég:gg?é T77c
. e a59a: a 433ac 383¢
1325620 -4 s T B o Lo 191228565abcae 165bd 7756400506 b (dalcased a2
B e, 6197a60e02515b5¢ 448131 f a80be07248e | 756be 92670 a0t T 4 a1 fos BothMac RS0 R TcArn e

[w]

m
=OW-1OMNEHEW—=O0-0MMN&EQO—=D0-JMM&0—
=DM W= O0-dO U&= 00-10O U&=

A1 1 3'1.00000e+8 N A s moleLIC Sobedarociny o EDCRYPE | 23015222050
& + simple ten c a e

2% 2,2?1.—359 i B P P 853e30b5d077e94bcdb f ScataSdestcal 615406 c74b

B T B8167 483ac75348cab3e0dccbd f 56b4dd7449cb51 55dbaBc 7

B 4 95800e—1 65d40e3584bd0e62b01d 1 3a3cb46eedc3ad8e8e5a2522

BE 8 550470 0 Sc2bace2dd f 00c031 d8482ea8463c 253a81 93¢ 452642

s e 218671 11b61cded1 07538231 644bb6153f 52d50b f ac

o 00 teaagats 86664671a81bf f {9 eDadB7e Tod3e f 43803921 635be
= 32¢35b 501 4eBdB56dbbb f 527c0d38d 7683221 Odaab

RS 10 11 5.68272e-5 e2aBceal5860844d 250 35303860 2ae 372205 0d065bE

L10 11 12 1.23378e-10 718357aa23cec549b 791 b1 ee5f cd6d48cb51 55dbaBc

L1112 13 1.94373e-11 94362751 000b5b8cSbbcIa7e 3561 32d 1 2439785 35cbS

Li2 13 14 2.13857e-11 cff2'78d59‘748df156dd44ba3432ld30ddf19d3038202

L13 14 15 1.84101e-10 01e3786b871 ba3e 32633624  bbecd545d6 7021 ee 752

L14 15 16 4.08916e-11 4666226560732b80e553cad 1 c03724364bd 1 { 323ec 3t

L15 16 17 5.31596e-13 SCONENCF N1 SH_ADY2

L16 17 18 3.17535e-10 .ENDS CL21A475KBONNN_DCtemp

L17 18 19 3.60562e-10

L18 19 20 2.73866e-10

L19 20 21 8.61761e-12

"ENDS CL21A475KBONNN
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http://www.samsungsem.com/

2. How to use PSPICE netlist Library [2/4]

SAMSUNG
ELECTRO-MECHANICS

2. Execute ‘PSpice Model Editor’. HODE] Model Edit
: ace Iicar

4. File — Click ‘Browse’ button and select downloaded file(*.lib) then
press ‘Next’ button.

3. File — Model Import Wizard.

PSpice Model Editor

[ Edit View Model Plot Tools Window Help

Model Import Wizard : Specify Library s

L New Ctrl+N
- |
£ Qpen... Cls0 Model Import Wizard automatically associates symbols for all the PSpice models it recognizes,
N It facilitates the userto : . ‘ )
- associate symbols for the PSpice models that could not be recognized automatically,

- update existing symbaols for the PSpice models,

Enter Input Model Library :
D:pspiceCL21A475KBANNN_DCOV_25deq, lib

art to Canture Part | ibrary
l Model Irnport Wizard [Capture]..
B Encrypt Library
1 D:¥pspicewCLO3C120)A3GNN_DCOV
2 19A226MRTNW2B_4_TempDC active model_160913
3 2lorder_2_netlist1 509071155_lv_naming
4 D:Wpspicew2lorder_2_netlist
5 CL21A47SKBQNNN_Convenient model
6 GCM21BCT1A475KAT3 125

: ¢ 5I12(B) LE}%(N) 2 |

LBru WSE,,,
-_Bro wSe, .,

Enter Destination Symbol Library :
D:#pspicewCL21A475KBANNN_DCOY_25deg, olb

-
s

| [ === |

5. Configure proper Symbol of Library file and press ‘Finish’ Buotton. then check message box. *.OLB file is generated

Model Import Wizard : Associate/Replace Symbol Model Tmport Wizard : D:#pspicesCL21A475KEQNNN_DCOV_25deg symwiz log =
Destination Symbol Library D:#pspice®CL214475KBANNN_DCOV_25deg, olb (INFOORSCH-1132)% Log File || Errar File|
You can do either of the following -,
(1) associate symbol for models without symbal, or (2) replace existing symbaol for models, STATUS: PSpice Model Import Wizard for ‘Capture” (16.6,0,d007)
: : STATUS:
[¥]Models with symbal  [¥] Models without symbol Symbol CL21A475KBANNN INFO LIE: driven flow
Model Hame Symbol Hame - INFO: Input File: D:pspiceWCL21 A475KBANNN_DCOV_25deg, lib
L1 A4TSREGNNN SN T INFO: Qutput File: D:4pspiceCL21A475KBONNN_DCOY_25deg, olb
STATUS:
A pesees . STATUS: Identifying matching symbols automatically...started at Monday, October 17, 2016 19:1¢
3 : i STATUS:
Jl i_- INFO: Symbol "CL21A475KBANNN" already exists for model "CL21 A478KBANNN",
' . STATUS:
M . STATUS: Completed identifying matching symbols autornatically,.,at Monday, October 17, 2016
STATUS:
- STATUS: 0 Error messages, 0 Warning messages
[ Replace Symbol ] ay = =

[coiz@ _oa #e ) [ ==w C o 12




2. How to use PSPICE netlist Library [3/4] Ponsunc e

ELECTRO-MECHANICS

6. Execute OrCAD Capture program.

@ OrCAD Capture CIS

7. Place Part(Press “P” key) — ‘Add Library’ Select generated. *.OLB file

: Place Part L oTx : Place Part L v X
— Then double click the model name in Part Pat @ Q Par 2 Q
list box and drop—down Model on your | CL214475KBONNN_DCTEMP
schematic sheet. Part List Y Part List h'g
541121 a : ‘
54L122 -
4123
74121 =
74122
74123
74L5122
74L5123 =
Libraries:
& Libraries:
C 1 X
;ﬁﬂc CL21A4475KBONNNENCRYPT A
2450T CL214475KBONNNENCRYPT_SIMPLE E
2441 € CL31BZ22EKPHNNN_DCVOLTAGE_TEM
e m , N CL31B226KPHNNN_DC VOLTAGE_TEM _
N CRAFT
1 Danl mninn < | mn | »

13



2. How to use PSPICE netlist Library [4/4] SIEIP oo mechnics

8. Before simulation Run, OrCAD Capture menu [P Spice] — Edit Simulation Profile.

m Accessories  Options  Wind

| Mew Sirnulation Profile
Edit Simulation Profile

© Run F11
View Simulation Results F12

9. ‘Configuration Files’ Tab — Select ‘Library’ PP——

) Simulation Settings - bias @
- - c ’ General [ Analysis | Configuration Files | Options [ Data Collection | Probe Window| General | Analysis | Configuration Files | Options [ Data Collection | Probe Window
in Category — Click ‘Browse..." Button Coonmy: D28
ﬁ;k%h ([ browse.. Stimulus D:#pspiceWCLZ1 A4TSKBANNN_DCOV_25deq. b Browse...
—_ S d d d (* b) d [Meiuue ) Configured < Include Configured =
elect the downloaded file(*.lib) and Press Glscon wier | @i Bvies i [ @A
C ’ C H ’ Add to Design Qromdiv Add 1o Design
Add as Global’ or ‘Add to Design’ Button. Sl —_
- 1 ] Edit J Edit
then click "OK’ button. — o) o]
« i , ‘ i ,
Library Library
"C:wfCadenceWSPB_16,6woolsWPSpiceWLibrary ™ D: Browse... | “Ci#WCadenceWSPB._16.6WtoolsWPSpiceWLibrary™; D: Browse...
= ][ &2 | =mew [ =sz | L == [P #s® || =sw |

10.(Interactive model case) You can adjust simulation temperature value on ‘Options’ Tab.
* Default nominal temperature. T =

| General | Analysis | Configuration Files | Options | Data Callection | Probe Window|
Category: (OPTION)
Relative accuracy of V's and I's: 0.001 [RELTOL)
03:; afmz imulaton Best accuracy of voltages: 1.0u volts VNTOL)
Best accuracy of currents: 1.0p  amps [ABSTOL)
Best accuracy of charges: 0. 61} coulombs  (CHGTOL)
Minimum conductance for any branch:  1.0E-12 1/ohm (GMIN]
DC and bias "blind" iteration limit 150 (ITL1)
DC and bias "best guess" iteration limit: 20 (TL2)
Transient time point iteration limit: 10 (ITL4)
mﬂl temperature: 70 T (TNOM)
umber of eads (Maximum is 4] 0 [THREADS)
[7] Advanced Convergence (ADVCONY)

[7] Use preordering to reduce matris filkin. (PREORDER]
[819aranveine | [MASFET Nntinne | [duancad Antiane | [[Racst

ssw | [[E8m 14




ELECTRO-MECHANICS

3. How to use LTSPICE netlist Library [1/3] TP s

The LTSPICE Interactive/static model can be downloaded from SAMSUNG Web site. (http://www.samsungsem.com)

1. Download two files in LTSpice Library folder. ( Symbol File : .asy / Netlist File : .mod )

- Save symbol file at C:/Program Files/LTC/LTspicelVII/lib/sym

or C:\Users\Administrator\Documents\LTspiceXVII\lib\sym
- Save encrypted netlist file at C:/Program Files/LTC/LTspicelVIl/lib/sub

or C:\Users\Administrator\Documents\LTspiceXVII\lib\sub

X LTspice version : LTspiceXVII.

X Save both .asy and .mod files at the directory where intended simulation circuit is saved In this case, The model can be used
only in the simulation circuits saved at the same directory.

[C) » Program Files » LTC » LTspiceXVI » lib » sub
(C:) » Program Files » LTC » LTspiceXVI » lib » sym »
=5 Mg~ M EH

SR Y~ M = - 0

(101

»

"
u

ol

& CL32B476KPINNWENcrypt_Simple_LT.mod

T CL32B476KPINNWENCrypt_LT asy = CL32B476KPINNWEncrypt LT.mod
1> CL32B476KPINNWENCrypt_Simple_LT.asy * LTspice Encrypted File
*
* This encrypted file has been supplied by a 3rd
Unnn

* party vendor that does not wish to publicize

* the technology used to implement this library.
*

TK{NT =)
Pl =

= 15

* Permission is granted to use this file for

CL328476KPJN NW_DCtem p * simulations but not to reverse engineer its

* contents.
* Begin: ,,, Nl
10 47 ED 09 76 ESS EYCIY 192 80 D5 83 CD
65 7C 5B 6C 27 22 07 34 26 D3 82 95 2F B9 58 F9
BE E4 D3 24 2F 87 02 E9 78 F3 28 CO A3 DF 4B FF

15


http://www.samsungsem.com/

2. Execute LTSPICE program.

UTspice’

Ly

Edit — Component or F2.

3. How to use LTSPICE netlist Library [2/3]

3. Select component symbol at your schematic.

Aa Text
op SPICE Directive
SPICE Analysis
< Resistor
== Capacitor
3 Inductor
XZ Diode
i Dol Component

URIE

Shift+F9 e

ITI

S

Select the component file and click ‘OK’ button.
% Saved files in the directory as ‘1’ Step.

LT Select Compenent Symbol

.

Top Directory: | C:#Users% Administrator¥ Documents WL Tspice XVII b s, |

Open this macromodel’s test fodure

- Users' Administratortf Documents WL Tspice XVII4¥iibsym WALtoGenerate

L32B476KPJNNWEncrypt LT

~ 3284 76KPJNNWENC:

CL32B476KPJNNWENCn

L oK

SAMSUNG
ELECTRO-MECHANICS
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3. How to use LTSPICE netlist Library [3/3] P nsung s -

4. Run Simulation as your circuit condition.

EX) AT LTspice XVI - [Draftl.asc]
-l; File Edit Hierarchy View Simulate Tools Window Help

Be D40 Q0aREBCBRE &0EMM
¥ Draftl,asc| L Draftl.asc |

.ac dec 801 100 10G Interactive model

| 1
1T

Set Temperature CL32B476KPJNNW_DCtemp
(Interactive model case) V2

17



4. How to use HSPICE netlist lerary [1/2] w ELECTRO-MECHANICS

* The HSPICE Interactive model can be downloaded from SAMSUNG Web site. ( http://www.samsungsem.com )

1. Download ‘ *_H.lib ’ files in HSpice Library folder.
2. Open the file as text document, Check the file path and the variable decared as subcircuit.

* Interactive precise model Example
— file path name : /proj/hspice/CL32Y106KBJVPJ_Simple_Interactive_H.lib
— subcircuit variable : CL32B475KCVZNW_DCtemp

k CL32BATEKCYZNY Multilayver Ceramic Capacitor Interactive Precise Model for HSPICE

Mode!| Generated by Samsung Electro-Mechanics
Samsung Spice Model Yersion 4.0
Products : Multilayer Ceramic Capacitor{High Reliability)

Characteristics :

Nominal Capacitance = 4,7uF

Capacitance Tolerance = +/-10%

TCC = X7R(-55 ~ +125 Cels.)

Rated Yoltage = 100Vdc

Size = 1210(unit: |nch) 3225Cunit mm)

Length = 3.20 +/-0.30 nm

Width = 2.50 +/-0.30 nm

Thickness = 2.50 +/-0.30 nn
Applicable condition :

Freguency @ 300Hz ~ BGHz

Measurement Temperature : XTR(-55 ~ +125 Cels.)

OC bias Yalue = 0Y ~ 40V

omall Signal as Network Analvzer

External Mode Assignments :

I o—ll-—0 2 Subcircuit Variable

T R T T T

. SUBCKT CL323475KEVZNW DCtemp Portl Port2
.PROT [TRGWL T -9njuL-%Joe]jH=(% j prdepSy, C' /26B]+) - fJBHAYUC( 1y ) e-u>09% ) s K614 %
UPSVE45*M v%9<K:5F(Dz)b5+3:]1K-, ¥5L"'B JCF" 2d5 51-3)#-= 8%,a=/i9x316: Z8%%] 6@DQ
JHU/ (= h#pH//(-J#EeEuhTSSWSEIETSVW*[B ;0] 1 J-s<<B6)E@:25! ;, 9! J2=>+pw+#hP7. pHU
$93; XCEEETIHEMe /vt 30u - | ¥-0K<B3[x)z=U)+ [IE—I+PC*“HD|HES K Gal# >|FEsx# >|FE ht/FYal LEBT#v |v>H, 18


http://www.samsungsem.com/

4. How to use HSPICE netlist lerary [2/2] w ELECTRO-MECHANICS

3. Open or Create Simulation Setting file ( *.sp ) and set the variables as shown below.

.OPTION LIST NODE POST r— Downloaded file path
.inc|/proj/hspice/CL32Y106KBJVPJ_Simple_Interactive_H.lib

.ac dec 101 3e4 6e9
_Tem p 6.8 - Set Temperature (Interactive model case)

X1|n003 0/CL32Y106KBJVPJ_Dctemp

Set node Subcircuit Variable % DC Voltage value is automatically detected in circuit

4. Run Simulation.

19



5. How to import netlist file in ANSYS [1/4] I e cchanics

The netlist file can be downloaded from SAMSUNG Electro—-Mechanics Web site. (http://www.samsungsem.com)

1. Download CKT file. It is recommended to save as [ *.lib ] or [ *.cir .
% Ansys Designer support format: [ * .cir], [*spc], [* .sp], [*.lib], [ * .scs ]

2. Execute ‘Ansys Electronics Desktop’.

Ansys Electronics Desktop.exe
Electronics Desktop 2017.0
SAS TP, Inc.

3. After creating a new project, click Insert Circuit Design on the Project menu to execute the circuit.

[Project| Tools Window Help N e e oA B G S0 =
ﬁ Insert HESS Design gwn _: x:ﬁ::ﬂ:wwn T IR0 R IRACEaNRSG FRIC AT RN e s i @eBlodIreieoLSid20N00A
@ Insert HFSS 3D Layout Design %;""'?. et ,
@Y Insert HFSS-IE Design I e —
% Insert Q3D Bxtractor Design E e . ﬁmﬁ : mf:mf:Q
Insert 2D Extractor Desian v Ei’::;’: a -
|*-|: Insert Circuit Design (\ \ Ml m, ».:m m,m
=h Insert Circuit Netlist % priiol N
68 Insert Maxwell 3D Design T :?‘.,. 1 .
Bl Insert Maxwell 2D Design B =l - :
£ Insert RMxprt Design e am e
li'a Insert Maxwell Circuit Design = o - oy
i, Insert Simplorer Design il
%4 Insert Filter Design ... - 1 i) : . M[I;
Insert Docurnentation File...
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5. How to im port netlist file in ANSYS [2/4] w ELECTRO-MECHANICS

4. In the Component Libraries window, click the Import Model button on the Symbol tab.
Move the scroll bar to select 'Spice'.

Filter Filter
[ ~]| [syslib/Nexxim Circuit Elements/Models |
gnpmn Models Favarites Iml Show All | Favorites |

I—Sear:h name and ipti ~Search component name and descripﬁnn*‘

"
AB [k
AR
k| e8] [Ty
Shyave 555 SSS_Multi
=h = = | =
&
AVGPP AWGN AWGNIP il . Spice W-ELT XParam |y
Symbols [Components | Symbots [Components |

5. When the Import Components window appears, select

- . . 1 1
the relevant netlist file and click on the Open’ button. y ey re— —
FHE AR I ., Designer_Import_CKT j - ¥ B~
1 o . =TT R e
*I ;‘?Iil .. Designer_Irnport_CKT_Ex.aedb 2017-04-06 273 10.. oY =4
s | Designer_Import_CKT_Ex aedtresults 2017-04-06 @7 10.. O EG
|| CLO2A103KP2NNN_DCOV_25deg_new.cir 2017-04-03 @% 2. CRIY
HHEr &t
W=yl
cHilEeigl
LY
ZAFE
= 9
1 9
HEH3 i ,
I 0/E(N): [CLo24103KP2NNN_DCOV_25deg _new,cir ~| k =7/(0)
M AT [Spice file (.cir= spcir.spix.libix scs) | 3| &
Use path SysLib
Personalib | usertib | [Project Folder | Spice file (~.ciri= spei=spi=libix scs) | o1




5. How to import netlist file in ANSYS [3/4] Ponsunc e

ELECTRO-MECHANICS

6. When Component Import window appears, Check Create Component and click 'OK'.
The corresponding symbol appears at the end of the mouse. Press ESC to release the layout.

-

Component Import .
~Symbol and Footprint filter
¢~ Match pin names f+ Match number of pins ‘
—Create Components:
[_ aroup similar c orponents
[¥ Require consistent parameter values

Select All | Deselect &ll | InvenSeIected|

MName | Create Component Symbaol | Footprint | # Pins

CLO2A103KP2ZNMN v | |2

[~ Use PSPICE
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5. How to import netlist file in ANSYS [4/4] I e cchanics

7. In the Components and Symbols folders, Make sure that the parts are as shown.
Drag components created from the Components Tree and click to place components.

=[] Designer_Import_CKT_Guide*
= Circuit1
Data
@ Excitations

E Parts

"l bw ot Pew Proect Drew Gchemstc Oeoat Jooh fandow  Eep

DFE| R @ e e cEARIBIR AT D RREE SRS
- HEE IR T

b RS B NG e

B RN EEEF B NIr9 TS0 0N00AN

. B Dol Fittar

38k Analysis %:::m A ———
g . I o T [ R |
!-ll Design Yerification -y o e T T

el D et [

"8 S0D Config Pl

{5 optimetrics “oE . . -

o Tempicn ST LT

[ results S

-1 Components e [ Port1 1 . 2 W ::, o
5 st = o ey
1 L) CLOZA103KP2ZNMM ?"‘E?‘; —— _0 e i s
i Symbols Foa— T -
[ circuit1 N —
] cLoza1n3kp2nnn

[:| Footprints
i Padstacks
L] Models
(1] Packages
(2] Materials
(] Scripts

w8 incal porsmier nropire. Te chongs s spion, planes oo 1 ook Dptons s Reoim Ciacgt Ogans, (110358 28 4

ecironical deskiop Profecs D enig e mport Cx T Oenigree g e, CK T, Gl de, secrresubi, Circut| Asmg DL S12. VIS o

01T 0WMEY, build lima: D 53016, (E004T CIIIH0ER LB NIT

11~ esistance wie lees han RESHRL reesting wive in la-06 (111146 53 L0 AT
14 - Rusistance sahss bss han FESHRL msohing salu ba 1o-006 (111346 55 406 21T
17 = Raskitance wilm bois has FESHIN, maeiing wilus b la-008 {11 1346 27 406 MIT)
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6. How to Import netlist file in ADS [1/3] w ELECTRO-MECHANICS

The netlist file can be downloaded from SAMSUNG Electro—Mechanics Web site. ( http://www.samsungsem.com )

1. Download CKT file.

2. Execute ‘Advanced Design System’.

3. Open your own Schematic sheet, Then File ) Import.

:;.[; cell_1 [test13_lib:cell_l:schematic] (Schematic):1

Eile | Edit Select View [nsert Options Tools Layout

O New. Ctrl+N lg 9

5 Open.. Ctrl+0

Revert to Saved...

H save Ctl+S | © - & - |
Bl saveas.. L
Bl SaeaCopyAs. o F -
gf Save Design As emplate.. |
i SaveAl b

Q Erint... Ctrl«P ¢t - - - -
i Print Area...

j“ _mr‘t"' .....

Reports » P

Design Parameters.. |

X Exit Advanced Design System.. | 24
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6. How to import netilist file in ADS [2/3] T

ELECTRO-MECHANICS

4. Click ‘Browse’ button and select downloaded file [ *.ckt ] then press ‘OK’ button.

88 import =
[impon | Connectiviy |
File tpe Select “Netlist File”
INetIileile - Praviaw‘,,i
Irmport file name (source)
|_B"‘""s""' [T EX] | 7] CLO3A473KP3NNN_DCOV_25deg.ckt
Destination Select Destination
Library name IMyLibraryZ.lib -] I information Message L= ]
Cell narne
View name - (0\’ PSPICE schematic import complete
o *

5. ‘Main library View’ shows the imported file in destination library.

W Advanced Design System 2014.01 (Main)

Eile View Options Jools Window DesignKits
- ,..‘(?‘ - /'l - [smm n B )
wiw Bk, B DT

| File View | Folder View | Library View |

4 (W CwUserswAdministratorstest13_wrk

a i test13_lib
> [€] cell 1
4 [€] cl10b103kc85pn
A schematic
{> symbol

b Read-Only Libraries
b ADS Libraries
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6. How to import netlist file in ADS [3/3]

6. Drag & drop the imported library to your schematic sheet.

I8 Advanced Design System 2014.01 (Main)

SAMSUNG
ELECTRO-MECHANICS

S

Eile View Optlons Jools Window DesignKits

W W F R, G B D o v —
[ File View | Falder View | Library View 9 Q‘ 9 "ﬁ" ()] (9 @ e@ "¢' é

4 [W| C:wUserstAdministratorstest13_wrk . O" m -’E \
— VAR NAME #

o i test13_lib
el cell_1

4 [€] 103kc850n
symbol

b Read-Only Libraries

Simulate Window DynamicLink DesignGuide

a8
En:

Help

“u%ﬂﬂ
& ) R

b ADS Libraries r' R
— ' ! — .If'
[ C_Model : - d . .
= || E clD3a473kp3nnn- - -
DGFeed || DCBlok e X1 - - o AL Tem
‘ M=1 . ‘ Tem12

= || e Term - Num=2
SHORT || MUTIND ‘ ;l_lg";;r‘]m ‘ Z=50 Ohm
PLG PRC o e S
o || B . =
PRL || PRLC
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7. How to import netlist file in SIMetrix/SIMPLIS [1/6]

S

The SIMetrix/SIMPLS Interactive/static model can be downloaded from SAMSUNG Web site. (http://www.samsungsem.com)

*Interactive models can only be used with SIMetrix.

1. Download ‘_SIM.lib’ files in SIMetrix/SIMPLS Library folder.

2. Save the library file at the directory where intended simulation circuit is saved in this case

or folder of yours.

Static model

* External Node Assignments
*

1 gmerf|mn0 2
*

*

SUBCKT CL31Y106KLKVPN_Precise_DCOV_25deqC 1 2

*#ASSOC symbol=cap_simple_subckt category=Samsung_MLCC_Autometive simulator=simetrix|simplis
€113 9.39680E-6
(2 3 4 2.53666E-4
(3 454.72977E-4
(456 4.95428E-4
(567 4.74108E-4

Interactive model

|SIMULATOR SIMPLIS

* source 210RDER_2

SUBCKT CL3TYTO06KLKVPN_Precise_Interactive Port1 Port?

*#ASSOC symbol=cap_simple_subckt category=Samsung MLCC simulator=simetrix|simplis
*

7@@--START ENCRYPTION: "SMX_AES "
@@Ad+8C/uueujyLgolRgYWHXPatU1YWpZsr1i836x9BsRX7TUmCraSHd/3IZPTMK+s?4##
@@jmN/PLT5mc4TMsPNHBOabehdAXnpS2zCrohzS1504R7qVIr3a3pUPF7pd4Z6lulb 74
@@kTICAs1YjeinttjZPEsoTLO2f8bZ4tAkaFTCnFRAIDNZWXWAUp 11k5Yj1+f0RxF 74
@@8phK6QAKlyZVT ol /y2K7ASVEHVI Encrypt |AANKCIzRmEvydTYidLOwEqpL7##
7@@TL960vRG2ESAALUyraCzU4KZSBY. ..o o o-<.. ..~ /6bvBbDjxMZ 1RD6GIwe0ehOB 4
@@cDoPMtD5sm5W/6mdTQKhbtxZ9aafmu5evQa/PithciTm39gDATUkyWWGgd Q7 TNWr7##
@@05650fh5xv0U63HiJsKDb +qjNFWI+gDLLYN TWIPwFHSg SEqlrvkQZez/Ojzt YOLE?##
@@Viyew?2j+5+ezDRIALIHI+vdaydOuPs +B3s+wpn8SqgiobgYohjvnDtgGEArZ 11V7##

SAMSUNG
ELECTRO-MECHANICS
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7. How to import netlist file in SIMetrix/SIMPLIS [2/6] &I o vecnancs

3. Execute SIMetrix—SIMPLIS program.

4. After creating a new SIMetrix Schematic.

4 SIMetri/SIMPLIS Main Window
File  View Help

Mew y SIMPLIS Schematic
Open... Ctrl+0 SIMetrix Schematic [
Open Last Schematic Script
Reopen 4 Metlist/Model
Save Session i
Restore Session sl Fio
Logic Definition
i 3
Model Library Text file

Svmbol Manaaer... r T



7. How to import netlist file in SIMetrix/SIMPLIS [3/6]

5. Drag and drop the downloaded library files or folder into the command shell of SIMetrix

£ SIMPLIS_Precise_Intr_Library.zip 0=

“ MLCC
Automotive Automotive
General
General

E CL31Y108KLKVPM_Precise DCOV_23degC_SIM.Iib

J  SIMetrix/SIMPLIS Main Window

File Edit View Simulator Place Probe Probe AC/Moise  Hierarchy Monte Carle Tools  Help

S

m|

*

Weh View |« | Schematic Editor |+

File View

Add Directary

/x|

Sync to Active

> SIMetrix

Cormrmand Shell

/x|

“| [ ok

welcome to SIMetrix/SIMPLIS
version 5.20m (x&4)

C:¥WUsersWAdministratorWDocumentsWSIMetrixWtest, sxsch+ [w] X
- "~
e
+ AC1
5 .
L v .
oW
< >
Select %125 Modified SIMPLIS

Welcome  testswschs

SAMSUNG
ELECTRO-MECHANICS



7. How to import netlist file in SIMetrix/SIMPLIS [4/6] &I i vechanics

6. When the install or Edit window pop up, Click ‘Ok’ button.
- files

4 Install or Edit >

Command Shell v/ X|

Install or edit model file |

CLIIY106KLEYPN _Precise_DCOY_25degC_SIM.lib? :

welcome to SIMetrix/SIMPLIS

® Install I Ok I Model Tibrary changed. Rebuilding
catalogs, please wait...

(O Edit | Cancel | completed

When the Select Libraries window pop up, Click the icon. ;
The selected folder move to “Currently Selected Libraries” window.
—folder

S Select Libraries > J Select Libraries bt

Currently Selected Libraries Currently Selected Libraries

C:#Program FileswSIMetrixB20%WsupportiModelsw* b + C:#Program Filesws IMetrix820#suppert#hodelsw+ b §

C:#Program FileswSIMetrix820%supportModelswdigitalw b C#Program FilestSIMetrixB20%supporti#hiodelsitdigitali+ Ib
¥ CwUsersadministratorwDesktopWMLCCHAutometivew+ lib I ¥

I — vt
Available Libraries Awailable Libraries

' 4
C:wlsersiAdministratorwDesktopwh LCCWAutomotivew* lib

Cancel Ok \SCance\



7. How to import netlist file in SIMetrix/SIMPLIS [5/6] PRnmsun i

7. Select [Place] ) [From Model Library---] or Ctrl + G

J  SIMetri/SIMPLIS Main Window
File Edit “iew Simulator | Place Probe Probe AC/MNoise  Hierar

]~ X = Repeat Last Place... Alt+R

File View From Model Library..  Cirl=G
Add Directary From Symbol Library...

8. When the select Device window pop up, Click uploaded file.

J  Select Device

* Recently Added Models * (CL31Y106KLKVPN_Precise DCOV_25degC
* All User Models *
* All Models * MSCSICIBS1700VE
Dinde MSCSICIBS700VE
Discrete Time Filters

Gates

IGETs

LED Drivers

MOSFETs (Discrete)

N-channel JFET

NMOS

NPN

P-channel JFET

FMOS

=

PSU Controllers

PSU Drivers
Fomeuna MICe Kromote |
schottky Diodes

Switching Regulators

Transim Load

Transim Source

Voltage References

Voltage Regulators

Zener Diodes

##+ Jnknown #*




7. How to import netlist file in SIMetrix/SIMPLIS [6/6] &I i vechanics

9. Test circuit.

4 SIMetrix/SIMPLIS Main Window

— O X
File Edit View Simulator Place Probe Probe AC/Noise Hierarchy Moente Carle  Tools  Help Web Yiew |w|| Schematic Editor [« Wavetorm Viewer |+
- BXdd@% 9C¢ 0 BACHEQGQAQAAQ Z Pl A | s ~+O08 XX KKIEELTHRAK Z#F VW
File Wigw E]@ C:WUsersWAdministratorWDocumentsWSIMetrixWtest, sxsch= E]@ acl (T serstWadministratordtDocurmentsWSIMetrixHest, sxsch) E]@
&dd Directory Sync to Active Y
: e L

100
NN

- .. NonlLinear GRJ155R60J106ME11- =
IPROBE1 i1 o £
N i1 G
+ AC1 c2 1
Cornmand S S P L R P smal -\ \
welcome to SIMetrix/SIMPLIS 100m /
Verﬂs-iun 8.20m [J‘;Eq) . . . . . . . . . . . . . . . . . . . . . . . . . .
Device NonLinear_GRJ155RE0J10EMELL 3 50
found in C:\WUsershAdministratorDesktop e ¥ A D /
htestymurata-lib-simetrix- s S P
d-2z10h\Capacitors\GeneralyGrl I
%GRI1ESRE0ILOEMELL_SM. encr o L S \
100 5001k Bk 10k 100k T IIEIM 100k 1G BG
Frequency/Hertz 1GHertz/div
— e Label Legend A || Curve label Mame Value
< > [] RE(V2_P/IPROBE12p)
"1 W? B/PRORFI#n — v
Select % 1,25 Madified Slivetris < > 1< >
Welcome | test.sxsche #=d,12554Meg ¥=10,6287m  RE(VZ_P/IPROBET#p) Group=ac!




7. Caution w ELECTRO-MECHANICS

1. Applicable condition

Pspice Library files and S—-parameter files in Web site are obtain by Network Analyzer using small signal.
Proper result might not be obtained if your condition is different from the above one.

2. Terms and conditions regarding SPICE simulation Models and S—parameter files.

(1) This Simulation Model is provided solely for reference purposes. For the characteristics of products, You have to refer
to the Specifications.

(2) In no event shall SAMSUNG Electro—Mechanics be liable for any loss or damage arising, Directly or indirectly, from, in
connection with your reliance on any information contained in the Simulation Model, including, But not limited to any
loss or damages arising from any inaccuracies, omissions or errors in connection with such information.

(3) SAMSUNG Electro-Mechanics does not 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
Model. Any information contained in the Simulation Model is subject to modifications or changes by SAMSUNG

Electro—-Mechanics without any prior notice.
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