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INTRODUCTION

This current release of the LDMOS Discrete Parts Library for ADS v2002 has significant changes
from previous releases. These changes are as follows:

e Thelibrary is now implemented as an Agilentl] EEsof(]1 EDA Advanced Design System (ADS)
Design Kit and should be installed according to Agilent's instructions on installing Design Kits.

* Thereis now only one Zip file for al of the major platforms that Motorola supports (Microsoft
Windows 98, 2000, NT 4.0, Solaris 2.7 and HPUX 10.2). Thisis because ADS v2002 now allows
the use of dynamically linked or shared-object libraries for distribution of user-compiled models.
We are no longer required to provide a new simulator executable for each computing platform.

 The Design Kit was implemented per Agilent's instructions contained in the Design Kit
Development Manual (dated February 2002). Therefore, the structure of our library has been
modified per Agilent's requirements so that Agilent can help support installation and simulation
issues in the future. Because of this modification, we must now use a new element called
Techinclude (see “Release Notes, Techinclude Element” in this document). The Techinclude
element is now required on all top-level schematics for ssmulation purposes.

* The Library has gone through several content changes:

— Some parts have changed names.

— Some parts have been cancelled and can only be simulated using a new "Cancelled" version of
the element.

— Some part names have been added, but these parts have the same models as those aready
existing in the previous release of the Library.

The Motorola RF LDMOS Modeling Team highly recommends that you read through this document
thoroughly to enable a smooth installation and transition to the new release.
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Il. RELEASE NOTES

A. Part Name Changes
For this current release (v0502), severa parts have changed names. They are as follows:

From To

MRFO045M MRFO045MR1
MRF281S MRF281SR1
MRF281Z MRF281ZR1
MRF282S MRF282SR1
MRF282Z MRF282ZR1
MRF284R1 MRF284

If you have existing designs with the old part numbers referenced in them, you must modify the part
name reference before performing a simulation. For example, an existing design must be changed
before it simulates correctly, as demonstrated in the following illustration:

Before After
i Vgs=4.5 L Vds=28.0
;‘ Vgs=4.5
G DC_Feed D
DC_Feed2 G‘ ; DC_Feed
DC_Feed N ‘ —® DC_Feed?2
§ DC_Feedl DC_Feed .
o + DC_Feedl -
V DC MRF_MET_MODEL - MRF_MET_MODEL
SRC1 MRF1 ] | MRF1 +
E Vdc=Vgs V MODEL=MRF9045M V_DC MODEL=MRF9045MR1 =
i TSNK=25 | SRC1 TSNK=25 _
RTH=-1 E — Vdc=Vgs V RTH=-1
CTH=-1 CTH=-1 .

B. Techinclude Element

Because of the change from a totally customized library to an ADS Design Kit, a Techinclude
element is now required. For this and future releases, you must insert the MOT_TECH_INCLUDE
element at the top-level of all designs where simulation is performed. ADS only alows you to place
one Techinclude element on any one design. If you do not place the Techinclude element at the top-
level or if you place it within a subcircuit, asimulation error will occur. For example:

Error detected by HPEESOFSI M during netlist parsing
"MRF1® is an instance of an undefined el enent

2 Release Notes and Installation Instructions for ADS LDMOS Design Kit
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The MOT_TECH_INCLUDE element is now the fifth element in the Motorola LDMOS Model
Library palette and looks like the following when placed in a schematic:

!-‘||E MOT_LDMOS INCLUDE

MOT_TECH_INCLUDE
MTI

For more examples of using the Techinclude element, download the Customer Example Project from
the website (PLEASE INSERT URL HERE) and review the Customer Project Read-Me section.

C. Cancelled Parts
For thisrelease, the following list of parts have been labelled as cancelled:

MET Models Root Models
MRF181SR1 MRF181SR1
MRF181ZR1 MRF181ZR1
MRF9060SR1 MRF9060SR1

MRF6525-5R1
MRF6525-10R1

If any of the preceding part names are referenced in existing designs and still need to be used, you
will need to replace MRF_MET_MODEL/MRF_ROOT_MODEL e ements with
MRF_MET_CANCELLED MODEL/MRF_ROOT_CANCELLED_MODEL elements.

The Cancelled version of these parts can only be found in the Component Library Browser under the
Library heading, Motorola LDMOS Model Library.

i Dot | i i g il & -
Fie Bl Voo Opisi Tooh Help
2 | P ! — L
o =T ) R S L e B B A
it Comparmein
T omy s L] O Cocowe | e |
T abia [Ha L d MFF_MET L [ HAF_HEF_MOGEL lolrats LOMOS Hodsl Lbwy  BEILSSTI
- — MIT_MLT_PY_MODIL Rk MIT_MET_PTMOCEL Ploasds LOMDS Mock Lbrwy  MOLAYT
-'\.“."' MAF_ROOT_uOCEL [ HRAF_ROOT_HCOEL kinls LOBOE sl Lbawy Rl LTI
T Moy NEF_ROOT_FP_HNIDE [ 08 ] HRF_ROOT_PF O kicanly LTSS Mo Lbawy BRI LAGTIL
ST Amplln [T TECH UL CE WA [ERTCTIN | (17 Jy = PO ST SR TR T Elobmaly LOIMCES Moo Lhasy RIS
._':‘_:."'" MFF_MET_CAMCELLED MODDEL R WAF_WET MODELCAMCELLED'FART  khawela LOIMIES Modd Lksary  PADLSSTIU
Poven Devicrs MAF_ROOT_[EHCELLED WODEL M WAF_ROOT_HODEL CARCELLED PART  Molwala LOMIOS Modsl Lisary  POLSSTIU
ML
ATy e
Vctosata LI [ M ooted Lbaame
Do T mad P
IF e =
4l | [
Dl e Woeda: Deses AT Compasant Lic Heleicla LOMOS Hadel Likiap B MNP _HET_CAHITLUID HODEL

D. New Part Names

Some “S’ versions of parts existing in the previous release of the library have been added to the
Library. These parts are the MRF9180S, MRF21010S, MRF21060S and MRF21125S. These parts
have been added to the MET and ROOT models lists and simulate the same as their non-“S’
counterparts.
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A
II. DESIGN KIT INSTALLATION
A.Download Design Kit
This section outlines the procedures necessary to instal the new LDMOS Discrete Parts Design Kit
v2002p0502 into ADS v2002. Prior releases of the Motorola RF LDMOS Custom Library used a
Javainstaller for each specific platform. Thisis no longer required for ADS v2002.
Before you can install the Design Kit, you must first go to the Motorola RF LDMOS website
(http://motorola.com/rf/models) Click Agilent's ADS v2002 Library and Instaler Download
Instructions, and download the ADS MOT_LIBRARY _v2002p0502.zip file by right-clicking on the
filelink and performing a Save Link/Target Asto save the file to your desktop.
Next, follow the steps below to install the Library and verify your successful installation. If you are
having problems with the installation, you can view the Design Kit Installation and Setup Manual
(dated February 2002) for ADS 2002 in the ADS 2002 documentation (specifically, page 2-5). If you
are till unable to install the Library successfully, go to the “Support” section of this document for
information on how to get support from the Motorola RF LDMOS Modeling Team or from Agilent.
The following steps assume you currently have ADS v2002 correctly installed and that you have
root or administrative access to your ADS installation.
B. Install Design Kit
1. Choose DesignKit > Install Design Kit from the ADS Main Window.
The following dialog box will appear:
| - bnatal ADS Deign Kt =i
1. Uinaip Deasign il
This shep s be skippesd il e Deasige £ iy skewdy unoipped.
Unap Design Kl Now_ |

2 Difire Diesign i

Enter bl Pt b thes divesclony of e dessied) [ ssgn Kt

T arealabie i idrvarang nld vl bi sdonale sk ledn

Fath

| R

B

|

Boat File fagtiorl]

I [Bhwiind

W

I

3 st Dmsigr Kl

5 et I raballation Leved ||_;_:__::||FI_'_:_ _..J

D, | Cancal | Hilp |
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2. Unzip the Downloaded ADS Design Kit Zip File.
Click the Unzip Design Kit Now button. The following dialog box will appear:

: Unzip ADS Deszign Kit x|

Unzip File: CAAD5 MOT LIBRARY »2002p0602 zip Browse...

To Direstory: [, 4D 52002\ custom? Browse...

k. Canicel l Help I

Enter the path to the Zip file. Enter the path for the To Directory field where you want the
Design Kit to be located. Use the Browse buttons to help you locate the Zip file and To
Directory locations. In the preceding example, the default ADS Custom directory was sel ected
for a Site-Wide installation. (This path is highly suggested, but optional.)

Click OK. A new directory called ADS MOT_LIBRARY will appear within the directory
path that you specified in the To Directory field. Within this new directory, you should see
the following subdirectories:

e circuit
 de

e design_kit
e doc

e examples
e bin
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3. Definethe Design Kit.

When the Unzip procedure is complete, the following Install ADS Design Kit dialog box will
reappear with default values specified for Path, Name, Boot File and Version:

! Install ADS Design Kit i x|

1. Unzip Desiagn Kit
Thiz step may be skipped if the Design Kit iz already unzipped.

Unzip Design Eit Maw... |

|~ 2. Define Design Kit-

Enter full Path ta the directary of the deszired Dezsign Kit.
If available, the remaining info will be automatically filled in.

Fath
|$HPEESOF_DIR fcustam A0 S_MOT_LIERARY? The
HE

[ADS_MOT_LIBRARY

B oot File [optional]

|de/ael/boct Browse...

Yerzion
lvEDDEpDEDE

| = 3. Install Design Kit—
Select Inztallation Level : |SITE LEVEL ;J

Ok Cancel Help

It is not necessary for you to manipulate any of the default values unless you want to perform
some extra customization.

Note: Extra customization is not recommended.

4. Install the Design Kit.

You will need to make a choice within the Select Installation Level field. In the example
above, the Site Level or Site-Wide installation was selected because the Design Kit was
Unzipped and installed in the ADS Custom directory. You can select “SITE LEVEL,” “USER
LEVEL,” “STARTUP LEVEL” or “PROJECT LEVEL.” Review the Design Kit Installation
and Setup Manual (page 2-14) and decide how the Design Kit will be used. We suggest that it
be placed asa SITE LEVEL installation. After you make your selection, click OK.
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If the installation was successful, the following dialog box will appear:

x —
¢ Information Mezzage x|

@ The Dezign Kit "ADS_MOT_LIBRARY" iz succeszfully enabled at the SITE level.

O,

C. Verify Your Design Kit Installation

To verify your Design Kit Installation, choose DesignKit > Setup Design Kits from the main
window. The following dialog box will appear:

Cetup ADS Design Eilx _El

Wiz B odify he defaukt loading stahu of Levels and Diesign Kite.
FRLEASE MOTE: Some charges vl b sllsctm ooy alei ADS i ie-sliied

Owvarvias e Hodihy Piopertess
[[= = siTELEVEL | Leseed Infumration
[ ]
& LFEEER LEVEL
# STAATURLEVEL Lasal
® PROJECT LEVEL FTE
"k b Fils =
[FFPEEEDE DI custonsdesgn, Fliads b

Inf “ack i oaded ot A0 shadhap
— Deesign Kt Iedomastion
Lipstaln Diirtgn K pacpaibe: it nasded

Palh
[SHFEER0T_[VR foustomBLrG_MOT_LIBFAF 17 Bowse._ |

JaDs_MOT_LIBRARY
Biont File [opbonal]

[oermsitna Bowen._|
iz

Dissb Design k2 | Ot Copy| Foo | [ PSR

s Iefic: Dewign Kit cradbbon] - Lirwrll onclend

| DADIS g wobded i B -t o sieings b bk et

Updsie Fioperies 42 Dl it b Leved |

Click on ADS MOT_LIBRARY Design Kit (it will be a subentry of the level where it was
installed) to verify the installation paths, names, version, etc.
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WARNING: Typicaly, the SITE LEVEL is disabled (yellow button beside SITE LEVEL). If you
installed the Design Kit at the SITE LEVEL, you must enable the SITE LEVEL by clicking SITE
LEVEL and choosing Enable Level. Click OK to enable Design Kits within thislevel.

D. List Design Kits in Use and Enabled at Each Level

Choose DesignKit > List Design Kits ... to view these Design Kits. The following dialog box
appears:

=]

Cinerily Falald Do pape. Kitw

Fr e deimh

Huwe ‘et k1 Fah Hoad Pl Ll Lisensl Le=d Fie
ADG BMOT_LFRATY S FIESp L sruahlas] JHPERSOF DTS TOWARE HOT_LIBRSTT o sl b EITT JHPEESOF N andaredeagn_ b sds B
1 I |
| Swniafim | Pt |
_o | sl | _taw |
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V. CUSTOMER PROJECT READ-ME

The Read-Me First document outlines how to install the latest Customer Example Motorola LDMOS
project directory for ADS v2002 and how to use the examples provided successfully.

A. ADS v2002 Users: Installing the customer_ads_v2002p0502_prj directory

Before you can install the Customer Example project directory, you must first go to the Motorola RF
LDMOS website (http://motorola.com/rf/models). Go to Agilent EESOF s ADS. Right-click on the
Agilent ADS v2002 Example Project hyperlink to download the customer_ads v2002p0502_prj.zip
file. Select Save Link/Target Asto save the file to your desktop.

1. ADSVv2002 Unix Users

a) Download the customer_ads v2002p0502_prj.zip file.

b) Unzip the downloaded file by using ADS s Unzip utility found in the bin directory
of the ADS installation directory. For example, from a Unix csh shell command
prompt:

setenv HPEESOF_DI R /rf/apps/ads/ 2002
$HPEESOF DI R/ bi n/ unzi p
cust oner _ads_v2002p0502_prj.zip
Archive: custoner_ads_v2002p0502_prj.zip
i nflating: custoner_ads v2002p0502 prj.zap

This creates afileisan ADS zap archivefile called:
customer_ads v2002p0502_prj.zap

c) Open ADS. From the File menu, select Unarchive Project... to unzap the
directory.

— Unarchive Project

Unarchive File: |custnmer_ads pri.zad Emwse...| Working Directury| Startup Directury|

To Directory: | /home/hpngr /develof  Browse...| Working Directory| Startup Directory |

Ok Cancel Help

Release Notes and Installation Instructions for ADS LDMOS Design Kit 9
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d The new project directory is caled customer _ads v2002p0502 prj.

The directory is just like any other ADS project directory and is ready to use.
Choose Open Project from the File directory to open this project.

2. ADSv2002 PC Users

a) Download the customer_ads v2002p0502_prj.zip file.

b) Unzip the downloaded file by using ADS s Unzip utility found in the bin directory
of the ADS installation directory. For example, from a DOS prompt:

set HPEESOF_DI R=C: \ ads2002
%HPEESOF_DI R% bi n\ unzi p
cust oner _ads_v2002p0502_prj.zip
Archive: custoner_ads_v2002p0502 prj.z7ip
inflating: custoner_ads v2002p0502 prj.zap

Theresult isan ADS zap archive file called customer_ads v2002p0502_prj.zap.

c) Open ADS v2002. From the File menu, select Unar chive Project... to unzap the

directory.
i Unarchive Project E2
Unarchive File: |- —"rge Browze. . I Wirking Direchorny | Startup Directary I
Ta Directory: | C:\hpeesal Browize. . | "whorking Directary | Startup Direchory I
Cancel | Help |

d The new project directory is caled customer _ads v2002p0502 prj.

The directory is just like any other ADS project Directory and is ready to use.
Choose Open Project from the File directory to open this project.

B. Using the customer_ads_v2002p0502_prj Project Directory

The following instructions assume that you are using ADS v2002 for Unix or PC and currently have
the customer_ads v2002p0502_prj project already open. A schematic file called Base Model.dsn is
used as device under test (DUT), within al of the example test schematics (at the lowest subcircuit
level, see Figure 1) except for the Main_Transient, Main_1HB_Loadpull and Main_2HB_L oadpulll
designs. Therefore, it is easy to replace the current product model by editing the FET element and
selecting a new model from the list. You can aso replace the MET LDMOS model with a Root
LDMOS model from the Motorola LDMOS Models palette and select the appropriate model from the
list given.
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B | cutomei HET_adi_gij | Base_Model [5olemata] |
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'I.lnlmullll:lhll'ﬁ dadel Library Jl J Gl%lglmlil - |H‘~\._|J":.I El !'.1 |E|E| lel -
5 |
ol |
EE::L-U-‘F 185
Lo
i <o
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TP 3 3 i I::....i tt'-'- =
et ___. :::.5[5 W
= i
: 4 o
Select. End e ihafg poet Cemn e CIEEE R TI T v AFF Eafches

Figure 1. Schematic of Base Model.dsn

Notice that Base Model has asits parameters TSNK, RTH, CTH, VDS and VGS. Therefore, any test
circuit that uses Base Model as its DUT is able to pass therma parameters to the MET LDMOS
model aswell as bias information.

Note: Keep these parameters in mind when replacing the given MET LDMOS model with another
MET or Root LDMOS model. Setting TSNK, RTH and CTH to a vaue of —1 tells the ssmulator to
use the default value of the model.

1. SelectingaNew MET LDMOS Product Moddl.

A Library and Palette Group— the Motorola LDMOS Model Library—has been created with
al of the current product models. Select a model type by clicking the Component Library
icon and then clicking MotorolaLDMOS Model Library.
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There are four model types:

« MRF_MET_MODEL—MET LDMOS Model

« MRF_MET_PP_MODEL—MET LDMOS Push-Pull Model
« MRF_ROOT_MODEL—Root LDMOS Model

« MRF_ROOT_PP_MODEL—Root LDMOS Push-Pull Model

Figure 2 illustrates how to edit the current MRF_MET_MODEL and select a new product model
to ssimulate inside the Base_Model design.

B | ool coman_ R | _aads_pey | 0 aos_ el [Schemsie| 1
Fin Ed Seecd Y= e [omponend (psors Jook Leest Splss Ssrdsa Mol

m_amqm E['ﬁlalﬂl ol olCIAl

MWEF_MET _MODEL L
- . e e 2 5 1S N S B
[ CLEEE:E T il
MEF1ETA
Suinct Pmarsia TR i
iale
1P el HL
Rl HeRiTH M1
[THeLTH WEF | ERM
MEF | EARAE
b
Al
L ab ]
LAt Il
CL=MRF1E3
E=TSHE
F Dnpiay passsreies an moharsabc FRTH
=CTH
| | | Carspcrant Qpicrs. | I Q
Fm-u*u.— E L e e e O el P S ..t-.. Lo
3
0 | ook |  Comel|  Rem | Heb | B iy
= I B DE_Faed
ol R=E0 MIhm S
i P 3 Nis WS i
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I-. A=W ¥ | —
: | _'lll
Ed P Enter cxrgrareml i aban BEF_MET_MODEL M ven R F R 955155 mm AAE Saachen

Figure 2. SelectingaNew MET LDM OS Product Model

2. Selecting a Root Product Model.

The preceding procedure can also be used to select a Root LDMOS model from the palette or
library group and replace the present MRF_MET_MODEL element. Because the Root model
has no temperature component, the Fourth Node of Base Model remains unconnected.
However, this is not a problem when simulating. The parameters of Base Model, TSNK,
RTH and CTH do not affect the circuit when the Root LDMOS model is used.
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Figure 3 shows how to replace the MRF_MET_MODEL with a new MRF_ROOT_MODE
and how to edit and select a new product model from the list given.

oy | vmantmimen WET ada_juj | Bime Wodel (5 obemata] 1
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o 4 o
Fragry Erder oempsorees b gl MEF_ROOT_BODEL | s LT ] BB 519G e AR Bawichen ;

Figure 3. Selecting and Editing Choice of the MRF_ROOT_MODEL

3. Simulating Product Models Correctly.

As stated previously, the Base_Model.dsn schematic is the DUT for all of the example test
schematic designs except for the Main Transent, Main 1HB Loadpull and
Main_2HB_L oadpull designs. By following the preceding procedure for selecting the desired
product model, each example test circuit is ready to simulate. Before performing a simulation,
however, be sure to adjust the frequency, bias and power stimulus controls for your desired
test setup. The VAR block in each test bench may also contain some variables that affect the
test setup and may also need to be modified.

Note: The new MOT_TECH_INCLUDE element has been placed at al top-level smulation
schematics, which is now arequirement of the new Design Kit structure.

Release Notes and Installation Instructions for ADS LDMOS Design Kit 13
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TROUBLESHOOTING ADS INSTALLATION PROBLEMS

Please verify that the LDMOS Model Design Kit Library was installed correctly by going through
the installation procedures outlined in this document before trying to troubleshoot problems.
Following is table of common problems and solutions to help you complete your installation if you

are having problems.

Problem

Possible Solution

Under Unix, when starting ADS following the

installation, the messages

Loading Mdtorola's ADSv2002p0502
Library ...

Mot orol a' s ADSv2002p0502 LDMOS Model Library Load
Conpl et e!

do not appear upon startup.

LDMOS Model

Under PC or Unix, after ADS is open, the Motorola
LDMOS Model Library does not appear in the
schematic palette or within the Component Library
Browser window.

Under PC or Unix, the Motorola LDMOS Model
Library palette exists within the schematic window.
However, when picking and placing an element, | get
several message windows saying that the component
symbol is not found.

1.

WN

Check that the ADS MOT _LIBRARY
directory and all of its subdirectories are
present in the ADS Custom directory.

Verify that you are running ADS v2002.

Verify that the design_kit directory exists
within the Custom directory and that the
ads.lib file exists and is similar to the file
shown in the footnote below.

Under PC or Unix, the Motorola LDMOS Model
Library palette exists within the schematic window,
and | can pick and place model parts to the schematic.
However, when | try to simulate, | get the following
simulation error messages within the simulator

window:

Warning detected by HPEESOFSIM during netlist
par si ng.

Error detected by HPEESCFSIM during netlist
par si ng

“MRF1'" is an instance of an undefined nodel ..

Under PC or Unix, the Motorola LDMOS Model
Library palette exists within the schematic window,
and | can pick and place model parts to the schematic.
However, when | try to simulate, a window pops up
indicating OPEN_SIMULATOR ERROR.

Verify tha the MOT_TECH_INCLUDE
element exists in your top-level circuit that you
are trying to simulate.

Check that the ADS MOT_LIBRARY
directory and all of its subdirectories are
present in the ADS Custom directory.

Verify that you are running ADS v2002.

Verify that the design kit directory exists
within the Custom directory and that the
ads.lib file exists and is similar to the file
shown in the footnote below.

If ADS 2002 was installed after the Motorola
LDMOS Mode Library was instaled, the
Motorola LDMOS Model Library must be re-
installed.

Under PC or Unix, | have done everything above, and
nothing seems to have an effect. The Motorola Library
does not load at all or partially loads with errors.

Verify that al references to the
ADS MOT_LIBRARY environmental variable
have been removed from your ADS startup
wrapper script.

If al else fails, see the “Support” section in
this document about starting a Customer
Service Request or contacting Agilent.

* Example ads.lib file contained within the ADS v2002 custom/design_kit directory:
ADS MOT_LIBRARY | $HPEESOF_DIR/custonVADS MOT_LIBRARY | de/ael/boot.atf | v2002p0502
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VI. KNOWN PROBLEMS

The following are known problems associated with the MET LDMOS model. This section will be
updated regularly, as new problems are discovered and resolved. If you find a problem with the MET
LDMOS, do not hesitate to let the Motorola RF Modeling Team know. We will do our best to solve
all problems or supply workarounds in atimely manner.

ADSv2002

1. The model may experience some convergence problems under two-tone conditions for some
specific values of IF (f2-f1) impedance terminations. Problems have been experienced when the
IF termination is close to an open (high impedance) condition.

2. Even though all of the different simulation types have been coded in the senior modules (linear,
nonlinear, AC, noise and transient), the noise section of the code has not been tested.

3. Simulator convergence issues have been noticed by some customers using Harmonic Balance
simulations (LSSP, HB1Tone, HB2Tone, etc.) with ideal 50 ohm terminations on the input and
output. Because of the low input and output impedances of some devices, it is suggested that
lower input and output impedance terminations, around 5 ohms, be used to eliminate convergence
problems.
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VII.
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SUPPORT

If you have difficulties installing or using the LDMOS Discrete Parts Design Kit, please fedl free to
contact the Motorola RF Modeling Team by selecting LDMOS Model Help from our main Motorola
RF LDMOS Model web page (http://motorola.com/rf/models). Follow the procedure for submitting a
Customer Service Request. We will be glad to contact you and help you with your problems.

If you feel the problem is with your ADS v2002 installation, please contact Agilent EESof directly at
1-800-hpeesof (1-800-473-3763).
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