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1. Introduction

The purpose of this instruction manual is to guide the customer through to
process of installing and use of the NXP RF Small Signal design kit for the
Ansoft simulator Ansoft Designer.

1.1 Content of the Design Kit

The NXP RF small signal design kit version 1.0 currently consists of the
following devices:

¢ RF Wideband devices
e RF Diodes

e RF Junction Fet’s

e RF dual-gate MOSFet's
¢ RF MMIC's

1.2 Models and data

The following models and/or data is available in the design kit, for simulating the
TF circuits:

SPICE parameters

S-parameters

Noise parameters
Data sheets

It should be noted, that not all above-mentioned data is available for all devices.
The availability per device can be recognized in the associated icon by color.
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2. Installing Instructions

2.1 Run the self-extraction file.

1. Once you have downloaded the file
ADV5_NXP_RF_Small_Signal_library_V1.0.zip, extract the file into a
temporary directory. You will get two files:

¢ NXP_RF_Small_Signal_library_ADV5_versionl1.0.exe

e NXP_RF_Small_Signal_Library Example_v1.0.zip

2. Double click on NXP_RF_Small_Signal_library ADV5_versionl.0.exe

WinZip Self-Extractor - NXP_RF_Small_Signal_Li... [X]

To unzip all fles in this self-extracto e to the -

zpecified folder press the Unzip button.
|

IInzip to folder:

| RN | | Bowse.. | | Close |

Owenarnte fles without prompting

Fig 1. Self-extractor menu
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3. Select the Ansoft product installation directory as folder to unzip the files
(Ansoft product installation directory is the directory specified during Ansoft
Designer installation):

Rechercher un dossier

IUnzip to Folder:

(=) Program Files (x86) A

Fig 2. Folder selection for default Ansoft designer installation directory

WinZip Self-Extractor |E|

1295 filefs) unzipped successfully

Fig 3. Self-extractor results, 1295 files should have been extracted

<DOC ID> © NXP B.V. 2009. All rights reserved.

Installation Manual Rev. 1.0 — 22 December 2009 5of 17



NXP Semiconductors Installation Manual

Installation Guide RF Small Signal design kit

3. Unzip example file

Unzip the example file in the folder of your choice. The folder should contain 3
Ansoft Designer project files:

A Name Size | Type Diake Modified
@ N¥P_Template, adsn ISKB Ansoft Designer File 17/11/2009 23:16
&MxP_S_PnRAMETERS.adsn 321 KB Ansoft Designer File 17/11/2009 23:13

3 @pr Non-Linear Elements.adsn 658 KB Ansoft Designer File 17/11/2009 21:53

NXP_Template.adsn is a project template you can use to start a new design.
NXP_S_PARAMETERS.adsn shows design examples using S parameter libraries.

NXP Non-Linear Elements.adsn shows design examples using non linear model libraries.

Fig 4. Project files

4. Starting a project

Open NXP_Template.adsn and “Save As” the project with the desired name (If
you don’t want to start with the template, see chapter 5).

Double click on Template_Design design to make schematic window active and
click on the “Components” tab of the project window. Expand the “User
Libraries/Vendor Elements/NXP” folder as shown below to expand the
component libraries.
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I MEF BIT 5 Paiameleis M MAP 5 Faameters BT Model HFN

NP BIT 5 Paramaters P: M<P 5 Parameters BIT Modal FHP
MEF DG MOSFET 5 Parsmeters NXF S Patameters JFET Madel
NHXP JFET 5 Parametess: NP 5 Paramatars JFET Model
R P MMIC: H<P MMIC § Parameters

= & Froject Components

P Tes BT 3
<l | >

Praject  Components | Search |

Fig 5. Component libraries

Place a component NXP BJT Non-Linear N on the schematic:
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B B e Bl [han Siwwol] Heods Sl ek Wi Hels
D@ sen | xacEvo lslptescnaRscs §loadzsun|-xems |eea~as |r9+ 1
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Fig 6. Schematic
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And edit the properties

D1 5:HxP BT Hon-Linear H Properties; MXP_Template - Mexximi

Pateitrtes ¥ahes | Ganersl | Symbal| Progerty Disalays |

* value T Stastics
[ Hame [ Value [ Urit | Evahisted Vahae Descripln [ Caloack | Overide | |
OpertelgFie r
I N - e o [
]

m

[ Sk Heddan

[or ] coea |

Fig 7. Property editing

The Series parameter allows selection of the desired series, and the Model
parameter allows selection of the model within the series:

D15:NxP BJT Non-Linear N Properties: NXP_Template - Nexxim1

Parameter Values ]GEI’]EI&” Symbull Property D\sula}ls}

* Yalue " Statistics
‘ Mame | Walue ‘ Urit |EVa|ualEdVa\uE‘ Diescription ‘ Callback | QOwernide |
I~ OpenHelpFile [
Model il . r

Status BFG10
BFGLOMY 3

. r

BFG135
BFG1958

I Show Hidden

Cancel

Fig 8. Series- and model parameter selection

All components, either non-linear model or S parameter, use this type of
selection methodology.
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If there is aneed to insert a new circuit, select “Insert Nexxim Circuit Design”

from project.

Fig 9. Insertion of a new circuit

Project Manager “x
S
= h News
[ Rename Fz
(€] E 3¢ pelete Delets
% £| Insert B Insart Blanar EM Design. ..
!'I [ Close 3 Insert System Design...
B ([ save cirles R Insert Nexdm Circuit Design
@ r Save fs... Th Insert Mescdm Circuit Metlist
F - % Insert Ejlter Design ...
=[] Defir Szt Insert Documentation File ...
- =N Project Wariables ... 5 -|—
@ Project Diatasets... =
Remaove Unused Defindions ...
Pronerting ax|

Choose Layout Technology

MNP BE Srall
PCB - DoubleSided
PCE - SingleSided

Open I Browse. .

M5 - Alumina [Er=3.8] 0.025 inch. gold A
MS - FR4 [Er=4.4) 0.030 inch, 0.5 oz copper -
MS - FR4 ([Er=4.4] 0.060 inch, 0.5 oz copper

MS - RT_duroid 5880 [Er=2.20] 0.010 inch, 0.5 oz copper

MS - RT_durcid 5880 [Er=2 20) 0.020 inch, 0.5 oz copper

MS - RT_duroid 6010 [Er=10.2] 0.010 inch, 0.5 oz copper

MS - RT duroid 6010 (Er=10.2) 0.025 inch, 0.5 0z co
Sianal Librany

SL - Alumina [Er=9.8] 0.010 inch, gald

SL - Alumina [Er=3.8] 0.025 inch, gold

SL-FR4 [Er=4.4) 0030 inch, 0.5 oz copper

SL-FR4 [Er=4 4) 006D inch, 0.5 oz copper -
5L - AT_duroid 5880 (Er=220) 0010 inch, 0.5 oz copper
SL-RT_dwoid 5880 [Er=220) 0.020 inch, 0.5 oz copper
SL-RT_duroid BOT0(Er=10.2) 0010 inch. 0.5 0z copper

pos

Mone LCancel

Fig 10. Loading the NXP Small Signal RF library
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5. Not starting from the template project

Load Ansoft Designer, click on Project menu and select Event Callbacks

S Ansoft Desisme

O = = T Thsert Planar E6 Design. .. . == =
fe Inssrr Swstem Desion...
TE Imsert fesocm Clrout Desian
L e el | T Imssrs Resecim Circui Rastst
Project Manager | = Insert Eilter Design

- ==
— Insert Documenktation File ...
= 55 Proiect
Project varisbles. ..
Derassts. ..
[ Event calbecis o |
Ao Modet -
—
Propereies ==
Flee I ales [ Ui [ Evabisredwata=] |
ariables
= =1 “Global - Messages e
- Left-ak « shift is curenth used by the system to toagls -
- R I D i T 1e e s AIeal I S ot BOREonS OF this
S fpiieator. wieh oy Gos The IBUL e g e fo
DD L s ot e,
: =

Fig 11. Starting a new project

In the row labeled " After placing component”, click on “Set script”

Event Callbacks

Destription Callback |
Before simulzting Set script... |
During simulstion Set seript, . |
after simulating | Set soript, . |
After placing component | Set script,.. |

- Defaul Callbacks

save Load | I~ Hew profects use defaits Cancel

Fig 12. Event Callbacks menu

In the “Choose Scripts” window, click on “Add Scripts”
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Fig 13. Choose Scripts menu

Select “[user] Vendor Elements \Vendor Elements Scripts V5 Only” and “APC
Vendor Initialize” as shown below and click OK

Select Definition

Scaipts ]

Seach Parameters - - -
MName Liraties | Show Project definitions [ Show 2l liwarias

dod E e [e
- . [uzes] ums\BESHBES_sciipt 3
et I A S Y YTy T T SRR I T S

A Marme ] Locatian | # | |'Thes serpt will iz meant az an event sciipt to 1un on the place
|APC Degignes Verzion U zerLibrasy “Wendor Elemen .E:&m&;g&-mﬁhopew andunthe call
APC Funchons U seilibrasy “endar Elemen
(APC Infineon A outines L zeribrasy Wendor Elemen S peciaProperty = "Vendor_nfisize"

APC Yendor Component Routines Useilibraey Wendar Elemen
Set prophost = Complnst GatPrapHaost

AP\ faridar Inifialzs Usertibrasy [Wendor Elemer SNBSS ket !

APC Wendor Libeany Model Function | UserLibrary Wendar Elemen ﬁﬁgﬁgi{; L R R =2 AT
ATE Cap Serpt UserLibrary ‘endor Elemen prophost ExscutePropCallback swherialuesChary
A Cap Scrt UserLibrasy Wendor Elemen :'ah.e = prophast GetTed(SpeciaFropeiy)

— walue = "tug” then
Inhrieon 1P Diode Select U zerLibrasy ‘Wendor Elemen valus = "fase"
| ; T else
|| Infinean NMES Useilibray Wendar Elemen valle = "hue"
Inbreon MMOS U zerlLibrasy Wendor Elemen end it
|| Infinean FNF Useilibram Wendon Elemen pronhost SetT ext SpecialProperiy, vaiue
2 s ‘peophost Sedtest "e"."123.4pf"
Add Scipt Clone Seviptfs] | Bemove Scipifs] | ExpottoLibeary. |

IDKl[}a‘-ﬁalIHde

Fig 14. Select Definition menu
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Choose Scripts Eviinl Callbacks
[ Sitripks | P - St scri . ]
|+ [P vendor Initiakze Add Seripts .., Puring sirudaticn Sef sorgh.. |
fter smlating Sk serind, . |
afies piscng cenpirent —— ACvedor FeeEE 1
lea {
Cancel Diefauk Calbacks
e Lo ™ v probocts use delwaks C o ] Carenl
Fig 15. Fig 16.
Click OK in the Choose Scripts window
Click OK in the Event Callbacks window
Insert a new circuit by selecting “Insert Nexxim Circuit Design” from project
&N Ansoft Designer - NXP_Template - Nexxim1 - SchematicEditor - [MXP_Template
:| File Edit “ew Project Draw Schemakic Mexxim Circut Tools  Window  Help
IDE M e (&> [=] | leinmeg
i® froNooAm™ bo 2 s | = J@
Project Han.ager -
-l "~
=4, New] =
[ Rename F2
E3< Delete Delete
B3 x .
= ;l Insert & Insert Planar EM Design...
E‘ r Close [ ;_9 Inserk System Design. ..
By S Save ctries [ Insert Nescim Circuit Design |
i Save B, L Insert Mescdm Circuit MNetlist
F e Al t\,t,ﬁ Insert Eiber Design ...
=1 3 Defir e Insert Documentation File ...
v . ) L
< =% 1 Ercnfect Variables ... > I
_&@ Project Datasets. ..
Remove Unused Definitions ...
Promerties - x
Fig 17. Inserting a new circuit design
Select “Layout Technology File” NXP_RF_Small_Signal_Library, this will load
the NXP Small Signal RF library.
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Choose Layout Technology

N

5L
SL
5L
5L
5L
sL
SL

"~

MS - Alumina [Er=3.8) 0.025 inch, gold

M5 - FR4 [Er=4.4) 0030 inch, 05 oz copper

MS - FR4 [Er=4.4) 0060 inch, 05 oz copper

MS - AT_duwoid 5880 [Er=2.20) 0.010inch, 0.5 oz copper
MS - RT_duroid 5880 [Er=2.20) 0.020 inch, 0.5 oz copper
MS - RT_duroid 5010 (Er=102] 0.010 inch, 05 oz copper
MS - AT_duroid 6010 (Er=102] 0.025 inch, 0.5 oz copper

F RAF Small Signal Libramn:

PCE - DoubleSided
PCH - SingleSided

- Alumin (Er=9.8) 0.010 inch, gold

+ Alumira [Er=9.8) 0025 inch, gold

-FR4 [Er=4.4) 0,030 inch, 05 oz copper

-FR4 [Er=4.4) 0.060 inch, 0.5 oz copper

-RT_duoid 5880 [Er=2.20] 0.010 inch, 0.5 oz copper
-RT_dwoid 5880 [Er=2.20) 0.020 inch, 0.5 oz copper
~RT_duroid 6010 [Er=10.2] 0.0710 inch, 0.5 0z copper
Mone Carcel

Open Browse...

b

Fig 18. Choose Layout technology menu

Click Components tab from “Project Manager” window, expand the “User

Libraries/Vendor Elements/NXP” folder as shown below and start to create the

schematic.

i@ 3 o N o

Project Manager

@ Ansoft Designer - Project - Nesodm 1
"] Eile Edit Mew Project Draw
iD= &

B | A | < <

O AR D e

Schematic Editor - [Project1 - Nexxdm 1

Schematic Mewxxim Circuit  Tools  Window Help

= |[=] B i S o 3 oS

T I= i .

Schematic]

A% i @ i

Frobes

&-1-d

Resistors
P Switches
3 system

User Libraries
23 Vendor Elements
=1 S Nxp

\@\\7*

Fectangular \Waveguide

&P Transmission Lines

= P NXP Small Signal AIF Library Mon linear Model

~

MNP BJT Mon-Linear M: NP Mon-Linear BJT Model NP
NP BJT Mon-Linear P: NP Non-Linear BJT Model PNP
BN NuP DG NonLinear MOSFET: NXP Nor-Linear Dual Gate MOSFET Model
[§ NP MonLinear JFET: M<P Non-Linear JFET Model

Dl NP Varicap Diode: NXP Waricap Diode Non-Linear Model
= G NXP Small Signal AF Library $ parameters Model

NP B 4P BJT Madel MPM
NP BUT S Parameters P: NXF S Parameters BJT Model PNP
NP DG MOSFET S Parameters: NXP S Parameters JFE T Model
BN NP JFET S Parameters: NP S Parameters JFET Model
DB NXP_MMIC: NP MMIC S Parameters
&2 Project Components
P Mewdml

<

v

toject _Components [Search |

[New Page |

Froperties - x

1
=

€

‘I =1 @Y “Global - Messages = = |
- | ot al o <hift e ~wrmnth Leed b the cactem bn beaole Hae ined @ banc oace 1 e alen - !

®: -1498mil, ¥: -2724mil

L

Fig 19. Project manager menu
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6. Example projects

To become more familiar with library usage, open the project examples and look
at the designs. Two projects are provided:

¢ NXP_S PARAMETERS.adsn
¢ NXP Non-Linear Elements.adsn

6.1 Project NXP_S PARAMETERS.adsn

@ Ansoft Designer - NXP_S_PARAMETERS - Wideband_NPN - SchematicEditor

File Edit Yiew Project Draw  Schematic  Nexxm Circuit  Tools  Window Help

iDEd| 2R (g X820 | RiRbEcBaBd®Ed giASS|un
iRi>oNvoAB [Ble i MEEm

NXF_S_PARAMETERS®
+ JFET_Bench
(B8] Data
Excitations
Ports
=8 Analysis
LinearFrequency
¥ Design Verification
B SoD Config
@ Optimetncs
B E Resuits
=8 XY Plot 1
# mag(S[Port2 Port
£ ang_deglS(Port2
4+ MMIC
@ Data
Excitations
Forts
= {@ Analysis
LinearF requency
Al Design Verification
% SoD Config
Optimetrics

BFSH
BFS1_IOV_mihis 1§V

1 New Page | 3
= 18 | 3 .

j; [status]: Newsim versior: 5.0.0 WINE4, build time: Oct 23 2008, 031453 [1:26:27 PM Dec
¥ 16, 2009) =

'J'& models:s_elementjwaming) 29 - Passivity violation: worst value 1.32229 at frequency
4e+007 [1:26:23 PM Dec 16, 2003)

X: 797mil, ¥: B62mil [55] £

Fig 20. NXP S_parameters project
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4 designs: JFET_Bench, MMIC, Wideband_NPN and Wideband_PNP shows
simple example of S parameters library usage with frequency sweep setup as
well as different kind of results plots.

6.2 Project NXP Non-Linear Elements.adsn

@ Ansoft Designer - Nxp Non-Linear Elements - Diode_DC_Bench - SchematicEditor |;H§||z
Fie Edit View Project Draw Schematic Mewdm Crout  Tools Window Help
iDed| 28 8/xoc (8 vp i iRSecBRREE AT (0N

2150\ 00AB [Blledtin o ltizkm
Project Manager “x

| Nxp Nor-Lireat Elements”
£ BIT_NL_Bench
@ Data
Excitations
e Ports
w4 Analysis
l‘ Design Verification
B SoD Canfig
Dptimetrics
® E Results
4 Diodz_NL_Bench®
4 Dual_Gate_NL_Bench
4 JFET_NL_Bench
@ Data
(8] Excitations
# B Ports
= 8 Analsis
DCAnalsis
H81Tane
LinearFrequency
l‘ Design Verfication
%y 5aD Config
(@ Optimetrics
= [ Results
=B oov
B 521_d8
B PoutvsPin
- B3 Pout_Spectum @ (
(1 Defintions

< |

poect [Corgwre S5 | | [ow Page]

< |

|x _}S parser{warning]. .ends arguments ignored. BFBEZ2 [1:50.34 PM Dec 16, 2009)
o d) license checkout took 0,06 seconds [1:50:34 PM Dec 16, 2003)
g dy analysis hb_sweep(status) step 1 of 31 [1:50:34 PM Dec 16, 2009) =

%1 591mil, ¥ -1 24mil

Fig 21. NXP Non-linear project

4 designs: BJT_NL_Bench, Diode_NL_Bench, Dual_Gate_NL_Bench and
JFET_NL_Bench shows simple examples of Non Linear Model library usage with
different kind of analysis setup for DC, Frequency sweep and Harmonic Balance
as well as different kinds of results plots.
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7.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

7.2 Disclaimers

General — Information in this document is believed to be accurate and
reliable. However, NXP Semiconductors does not give any representations
or warranties, expressed or implied, as to the accuracy or completeness of
such information and shall have no liability for the consequences of use of
such information.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or
malfunction of a NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental

<DOC ID>

damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is for the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.

7.3 Patents

Notice is herewith given that the subject device uses one or more of the
following patents and that each of these patents may have corresponding
patents in other jurisdictions.

7.4 Trademarks

Ansoft Designer —is trademark of Ansoft
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This page is intentionally left blank

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in the section ‘Legal information’.

© NXP B.V. 2009. All rights reserved.
founded by

For more information, please visit: http://www.nxp.com.
For sales office addresses, email to: salesaddresses@nxp.com.
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