Custom_Lumped_Library.doc

Creating Custom L umped-Component Library

In this tutorial, we will create a library of practicalriace-mounted device (SMD)
inductor for ADS2003C. Epcos AG manufactures the inductors. Epcos mane$ac
this high performance inductor under the brandname SIMID-0603. As & mapiies,
these SMD inductors are of package size 0603. A picture ohthetor is shown in
Figure 1.

Figure 1 — Epcos’s SIMID 0603 range SMD inductor.

1.0 SPICE Netlist for Inductor

Epcos (www.epcos.com) provides the PSPICE library of the inductathenfile
“SIMID_0603.lib". A portion of the file is shown Listing 1.0. The firstibcircuit
(.subckt), SIMID_0603 BASE1 declares the equivalent electrical circuit of the 0603
inductor. Note that the parameters of the R, L, C and K (couplingrfacf the
subcircuit are variables. Subsequent subcircuit declaration heelsase circuit and
creates an inductor model by assigning values to the variabigsire .0 shows the
schematic of SIMID_0603_BASE1.
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*
*

* Library SIMID_0603.lib
* Version 1.00 (Mittwoch, 2. Februar 2005, 09:23:3 4 Uhr MET)
*

Fokkkkkkkkkkkkkk

* SPICE-Simulationsdaten fur SIMID 0603
* SPICE simulation data for SIMID 0603
* SIMID_0603

*

*kkkkkkkkkkkkkk

Fokkkkkkkkkkkkkk

* Library fur PSPICE
*

* Libs fur weitere Spice-Versionen sind verfugbar ( HSPICE ..)

*

Fokkkkkkkkkkkkkk

*

.subckt SIMID_0603_BASE1 A1 A2 PARAMS:

+ Is11_a=10.9935n rs11_a=121m cpll_a=99.8945f rp1ll_ a=10.3032k
+ lwiral_a=300.6000p lwal_a=2.3056n rwal_a=410.8216 m lwb1l_a=5.4770n
+ rwbl_a=11.3773 kwlal_a=1.0000

Isi._ b A131 {Isl1_a}
rsl. b 31A2 {rsll_a}

cpl b Al1A2 {cpll_a} . , .

pl b ALA2 {rpll_a} The base .equ_|valent
Iwira_b900 0 {lwiral_a} |_| electrical circuit of an
'n","vz—tt’) g%(i %Ol{rwal 2 {wal_a} inductor, declared as a
Wb b 900902 {wbl_ a} subcircuit.

rwb b 9020 {rwbl_a}
kwla_b Isl_blwira_b {kwlal_a}

.ENDS

*

* B82496C3100J000 SIMID 0603-C standard type (10 nH +-5%)

*

.subckt B82496C3100J000 A1 A2 PARAMS:

+ 1s11=10.9935n rs11=121m cp11=99.8945f rp11=10.303 2k
+ Iwiral=300.6000p Iwal=2.3056n rwal=410.8216m lwb1l =5.4770n
+ rwb1=11.3773 kw1lal=1.0000

X1 Al A2 SIMID_0603_BASE1 PARAMS: Is11_a={ls11}

+ rs1l_a={rs11} cpll_a={cpl1} rpll_a={rpl1}

+ lwiral_a={lwiral} lwal_a={lwal} rwal_a={rwal}

+ lwb1_a={lwb1} rwb1l_a={rwb1} kwlal_ a={kwlal}

.ENDS

*

* B82496C3101J000 SIMID 0603-C standard type (100 n H +-5%)

*

.subckt B82496C3101J000 A1 A2 PARAMS:

+ [s11=112.2848n rs11=1.325 cp11=87.6588f rp11=30.8
+ Iwiral=300.6000p Iwal=4.2771n rwal=587.0064m lwb1l
+ rwb1=6.5984 kwlal=1.0000

X1 Al A2 SIMID_0603_BASE1 PARAMS: Is11_a={Is11}

+ rs1l_a={rs11} cpll_a={cpl1} rpll_a={rpl1}

+ lwiral_a={lwiral} lwal_a={lwal} rwal_a={rwal}

+ lwb1_a={lwb1} rwb1l_a={rwb1} kwlal_a={kwlal}

.ENDS

Listing 1.0 — Content of “SIMID_0603.lib” from Epcos AG.
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Figure 1.0 — Schematic of SIMID_0603_ BASEL.

2.0 Importing SPICE Netlist

First we import the PSPICE library netlist “SIMID_0603.lib” ilA®S using thd mport

command undeFile menu.

M Impori:1
File Type

Metlist File

Impaort File Mame [Source)
|S\Lumped_cnmpu:unents\E poos_prSIMID_DB03.IE

| []
|

3

kore O ptiuﬂ...

e

QK Cancel

Import SPICE Options: 1 @

Input Metligt Dialect
PSFICE

[ First line iz a comment
[ Suppress name mapping

Tranzlated Output Format

fe A0S Schematic (with named connections)
" ADS Metlist
- *
| _ Bowse. |
Element Replacement T able
Cancel Help

Help

Figure 2.0 — Importing the PSPICE file “SIMID_0603.lib".

The PSPICE netlist will be converted into ADS netlist forntaach subcircuit in the file
will be saved as an ADS netlist or network (*.dsn). Browsing taamwindow of ADS

should shows all the subcircuits imported.
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i Advanced Design System [Main)

File Miew Tools Window Designkit DesignGuide Help

D= 2% [CR BB -

File Browser

=2 nebwarks ~
t. .
[ bE2496:3100i000.dzn
A bE2496:3101i000.d3n
[ b32496:3109000.dzn
[ b32496:3120[000.dzn
B bE2496:3121i000.dsn
[ b32496:3129000.dzn
[ b32496:3150[000.dzn
[ bE2496c3151i000.dzn
[ b32496:3159000.dzn
[ b32496:3130[000.dzn
[E bE2496c3181j000.dzn v M

i\ FABIAMLADS LUMPED COMPOMENTS\Epcos_pri
Figure 2.1 - The network for all successfully imported subcircuits willsb®wnin the

Main Window. Each network corresponds to each .subckt declaration in HEFPS
netlist.

3.0 Modifying the Networks and Creating User Library

Open each network individually. Unddfile menu run theDesign Parameters
command. Set the parameter as shown in Figure 3.0. Hereige @assnductor symbol
SYM_L to this subcircuit instead of the default symbol of a square htx two
terminals. We can also change the description to something moll@ibiee like
“Epcos SIMID 0603 SMD inductors, 10nH5%” instead of the default
“b82496¢3100j000". Type the library names, for this example | used
“Fkung_subnetworks™. You can also assign an artwork (also known as footprint in
other literature) to this component, for used during layout. In this change the
artwork type fromSynchronized to Fixed, and select an appropraite file in tNeame
drop-down list. Refer to ADS online help for more information.

*For ADS2003C, the details for user created library is storedxinfite called Records
(*.rec). This is usually stored in the default “Temp” folder of the user.
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B Design Parameters: 2

£

Name: (1524963100000
General ] Parameters ] . .
User can edit th Use this symbol
Description
|b32496c3100j000
Companent Instance Name Simulation I Symbol Generator:5 @
Model
L Symbaol categpry
| SubiEtioi ﬂ |Lurnped-E0m ponents j
Symbol Mame
Syt L] j | J Lumped-Cpmponents l Lumnped-tait 4 | *
Mare Symboals... ! ' S e m =T
Library Mame r G M PRG  SHORT  TF
|FKung_subnetworks j T & Fob wedp 3%
o . Artwork SLG TF3
te: An " indicates current project.
_ Type T £ e 3E
[ Allow only one instance |Synchronized j C L PRLG  SRC  Hferp +
[~ Include in BOM < b4
[ Layout Dbject
_ _ E— Can changed t0 | 5, poiname:
[ Simulate from Layout [SimLap] leed type to |SYM_L BianEm..
User library include artwork
ok | Save AEL fie | Cancel | Help | Cancel

Figure 3.0 — Changing the network general parameters.

Next click on theParameters tab. For each parameter, you can deselecDigalay
parameter on schematic checkbox (the display attribute) and set Baeameter Type
as shown. For instance for Isl1l it is an inductance. If the checklnox deselected, all
parameters will be shown in the schematic window when you inssrictimnponent,
clogging up the display area. As can be seen this is a lobrsf WwVe also add a new

parameter called Part Num, and enabled its display attribute.s Witli provide
description of the subnetworks (Figure 3.2).

Set parameter type

Disable the display

attribute

Hl Design Parameters: 2 E\
Name:  [152496:3100/000
General FParameters I

Select Parameter Edit Parameter

Parameter Name

11 11

cpll lie

1l “alue Type

Iwiral Real =

Iwal | = J

mwal DefaultValue [e.g., 1.23e-12)

lvab? [1.09935e-008

bl

fwlal Optional

Part_Num Parameter Tppe =
|Inductance hd
Parameter Description
|
[ Display parameter o schematic <
[~ Optimizable

Add Cut

J J 4 [ Allow statistical distibution

Add Multiplicity Factar k] [ Mot edited

Copy Parameters From [ Mot netlisted

ok | Save AEL fie | Cancel | Hep |

Figure 3.1- Changing the network parameters.
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M Design Parameters: 29 @

Hame: |b82495031 il
General Parameters l

Select Parameter Edit Parameter

Parameter Name

[31_]11 [Part_Mumn

cp

Pl YWalue Tupe

:W"‘?-I | String ﬂ

ia

il Default Value

'W';11 [SIMID DBO0E-C (10 nH +5%)

i i . .

kw1 Optional < The attributes of this
Parameter Type component
|String ﬂ
Parameter D escription
| Enable display attribute
v Dizplay parameter on schematic |

-
Add | Cut | |
-
Add Multiplicity Factar [_M) | v Nat edited < Check this options
Copy Parameters From... | v Mot netlisted
ok | Save AEL file | Cancel | Help |

Figure 3.2 — Adding a new parametart_Num.

Take not in Figure 3.2 the Note edited and Not netlisted checkboxeschbgeselected.
The former selection will not allow the user to edit the stirdgen the component is
inserted into a schematic. The latter selection will not inchhie parameter into the
circuit (or netlist as it is known) during simulation. If left ecked the simulation
engine will report an unresolved parameter and simulation hvaill. Repeat these
procedures for all the subcircuit imported, as can be seersthift of work. The next

time ADS is run, the practical inductor models will appear inGoenponent Library
Browser.
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i Component Library/Schematic: 3

File Edit Wiew Options Tools Help
=g 5 @@ B@R gl =] =] 8] 9
Libraries Components
—|- Syztem Libram A Companent Dezcription

Mixers C:Mfabiant A0S umped_componentshEpoos_privnety b32496:3100j000 SIMID 0603-C (10 nH +£
Arnplifi
M7 Moors C:hfabian ADS Lumped_components\Epcos_pritnety b82496¢3101000
SMT Amplifiers C:*abianvADS\Lumped_components\Epoos_prisnety BB2496c31 05000
SMT Fiker C:vabiantaD 54 umped_componentshE peos_prisnety hB2496:31 20000
Filters . . .
Powwer Dividers C:*abianvADS\Lumped_components\Epcos_prisnety BB2496c31 21000
Switches C:MabiantADS4Lumped_corponentshE poos_prisnety. BB2436c31 25000
SMT Crystals C:fabiantADS \Lumped_componentshE peos_prisnety bE2496:31 50000

il AU e C:\abiankiD5\Lumped_components\E peos_prisnety. bB2436¢3151/000

IDF Compaonents

SMO_inductor_Epcos C:*abianvADS\Lumped_compaonents\Epoos_prisnety BB2496c31 80000

Metlists

FEung_subnetworks

W
< 3 | 4 o]
Default Mode:  Browse  A/RF  Library: Licensed, Frung_subnetworks

Figure 3.3 — Subcircuits added to Component Library Browser.

If the user library does not appears in the Component Library Browseican also
include the networks for the inductors by explicitly include ibitite Project Hierarchy.
An example is shown in Figure 3.4, where the profeetiback L NA includes the
project Epcos, which contain all the SIMID-0603 inductor networks. In the Main
Window, move the cursor to the project, right click on the mouse to peraplicit
include. Upon succesfully inserting the inductor, it will appear as shown in Hdure

i Advanced Design System (Main) E]@|g|
File Wiew Tools Window Designkit DesignGuide Help

2 =[O BIBIE] =

File Browser Project Hierarchy
= feedback_LMaA_prj = C:\fahian\aD S S oftware_Defined Radio_20054eedback_LMA_prj
t. . C:\fabianh4D 54\ Lumped_componentshE pcos_pri

w00 data
#-£3 mam_dsn
B0 networks
i
i

£3 synthesis
£ wverification

(Z:\fabian\AaDStSoftware_Defined_Radio_2005\feedback_LMA_pri

Figure 3.4 — Explicitly include the networks into another project.
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i Component Library/Schematic: 1

File Edit Wiew Options Tools Help

Description

S = — i F‘
= E] = Qs B[R R ==+ =] B O
Libraries Components
= all o |:|:|r|'||:||:|r'||3r'||_
= Sub-networks bE2495¢:3825{000 bi2496c3825000
Epcos_pij [4/RF) X 3
tomdack LNA, pr (A/FIF] b32435c3520i000 b82496c3520j000
Frequently Used Analog/RF Cc b32436c3550i000 b82496c3630j000
- Analog/RF b82496C3565{000 b8 2496C 25R000
Lumped-Compaonents ) )
Lumpad with Artwork b32496:3560{000 b82496c 3560000
Sources-Controlled b3249EC3475000 bB32496c347 5000
Saurces-Freq Domain b32496c3470000 324963470000
ST S bE2495c:3399000 B82496: 3395000
Sources-Moise
Sources-Time Domain 324963390000 b82496: 3390000
Simulation-DC b32496:3335000 b82496:3335000
SimulationAL bE2496:3320/000 bA24953330,000
Simulation-5_Param ) )
Simulatior-HE | b82436=3273000 b82496c 3275000
< = . . rEmm= > :w’hlﬁl".ﬂ"!'h'\:ﬁﬂﬁ [N laF L Ta ity by Hula el
Default Mode:  Browse  AfRF  Library: Licensed, Epcos_prj (AIRF)

Figure 3.5 — The inductor networks appear in tBab-networks of the Component
Library Browser window for explicit include.

PYRL/ 1 WS

p82496¢3100j000

L1

Part Num=SIMID 0603-C (10 nH +-5%)

Figure 3.6 — The new component inserted into ADS schematic window.
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