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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you
or third parties arising from the use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of Renesas Electronics products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas
Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation
of microcomputer software alone is very difficult, please evaluate the safety of the final products or systems manufactured by
you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility
of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws
and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose
manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You should not use
Renesas Electronics products or technology described in this document for any purpose relating to military applications or use
by the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas
Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document
or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




How to Use This Manual

« »

To gain a general understanding of functions, read this manual in the order of the CONTENTS. The mark “<R>
shows major revised points. The revised points can be easily searched by copying an “<R>" in the PDF file and
specifying it in the “Find what:” field.

Windows is either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other
countries.
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1. INTRODUCTION

<R> This manual describes how to use the design kit (kit that provides the device model parameters and layout
information for Renesas Electronics High Frequency Devices 2SC/NE series or NP series for use in Microwave Office,
hereafter referred to as “design kit”) from installation to performing simulation on the Designer schematic screen.
Although the required operations can basically be performed by operating the design kit in accordance with the
figures in this manual, some operations may differ partially depending on the environment used.
This manual is described based on the following environment. See the manuals for the PC, etc. used in the actual
environment.

<Environment used in this manual>

Platform :PC
oS : Windows ™ XP Professional
<R> Microwave Office : Version 9.04
<R> Microwave Office installation directory : C:¥Program Files¥AWR¥AWR2010

Caution If you are using Microwave Office in an environment that is always connected to the Internet, then you do
not need to install this design kit. Device parameters and layout information that is identical to that provided
by this design kit can be used by selecting Circuit Elements — Libraries — *AWR web site in the Microwave
Office element browser. (However, it may not be possible to use the XML Library depending on the network
environment.)

2. DESIGN KIT DOWNLOAD AND UNZIPPING FILE

Download the design kit and unzip it using the compression/extraction application included with the kit.
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3. DESIGN KIT INSTALLATION

<R> (1) Move the unzipped design kit (all files in ¥RENESAS_DEVICES) to C:¥Program
Files¥tAWR¥AWR2010¥Library.

<R>
= 1) AR
+ () AWR2007
+ ) AWRZ008 = |y REMESAS_DEVICES
= I AWRZ010 = ) Data
+ ) Analog =l ) Discrete
() cells [ 1 _DualGate_MES_MOSFET Obzaolete
# ) Data I 2_LowMaize_Bip_Tr
() EM_Models ) B.5iGeHBT
|=) Examples =) 4 _Twin_Tr
= ) Library ) 5 _LowMoize GafsFET HET_HJ_FET
+ [ G_Power Tr FET
+ |y REMESAS_DEVICES =N
1 ¥eS (5 1 Wide_Band_Amp
) measurements I 2_5witch
£ ) models ) 3_LMA
+ () optimizers = |2 Monlinear
I) =cripts =l 5 Discrete
[ =ignals =) 2_LowMoize_Bip_Tr
=) simulators =) B.5iGeHBT
=) symbals ) 5_LowMoize GadzFET HET_HJ_FET
) textures |1 6_Power Tr_FET
(=) Wizards
The directory in the figure above is included in
¥RENESAS_DEVICES.
Caution If the RENESAS_DEVICES folder already exists in this Library folder,
delete the RENESAS_DEVICES folder before moving the decompressed design Kkit.
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<R> (2) Open lib.xml in C:¥Program Files¥AWR¥AWR2010¥Library using a text editor such as
MemoPad and add the line shown in the figure below. Save this file and close the text editor.

Caution If the design kit has been installed before and this added line already exists, do not change lib.xml.

<R>

<?xml version="1.0"%>
CHML_COMPONENT_DATA xmlms="urn:awr-1ib-data™

CCOPYRIGHT > AWR</COPYRIGHT >
<SUMM&RY>Entry point HML flle for circuit |ibraries</SUMMARY>

AL s} | 1

L. e L4l [ N
UL S0 L I L 2 P T R L_,mec:ullu DV L . L. 7.0 S 1 | ]

== | <FILE Name RENES!\S DEVICES” Icon="FOLDER™>RENESAS_DEVICESYRENESAS_DEVICES. xm|</FILE> |

<A COMPORERT DA TS
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4. DESIGN KIT APPLICATION

(1) Start up Microwave Office (or restart it if it is already running) and open a circuit diagram
screen (Schematic).

T Untitled Project — Microwave Office

5!35._._ Schematic 1 X

Schematic 1

=1l Project
- Design Notes

-[%=1] Gilobal Definitions

&[5 Data Files

=1 Gircuit Schematics
gNESG2031 MOS 16
gNESG210TMOG 212
gqMNESGI0ZTMOE 112

@ Output Equatlons
[HH Graphs
Ciptimizer Goals
& Yield Goals
~= Output Files
-5 Wizards

IE=3 User Folders

.}.:‘?o]éci ' Elements | Lavout

SUBCKTSI “gNESGI031 MOB 112"

/2] Project Options ~
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(2) Open the element browser and sel

ect [Libraries] - [RENESAS_DEVICES].

The device model categories included in this design kit are displayed in the upper panel.
When a category is selected, a list
in the lower panel.

& Untitled Project — Microwave Office

Eile  Edit

il 2o 0 @ [ b al Aol gssgssal:

of the device models included in that category is displayed

ls Scripts Wikdow  Help

w2l =T

i [=]Elements e

2 chematic 1 X bt

=] Substrates
#--= Transmigsion Lines

-] 1_DualGate MES_MOSFETObsalete)
&[] 2_LowMoise_Bip_Tr

#- [ 38iGeHET

[ 4 Twin_Tr

&[] 5 LowNoise_GafsFET HET HJ_FET
&[] &_Power Tr FET

P Wiavesuide
A Subeireuits
= X _Libraries
WX * AWR web site \
=1 RENESAS DEVIGES
= 1F Data
E| EI Digcrete

- Schematic 1

Models

4 MESG210T19 10mA  Mabile Gomm, YCO, SiGeHET

4 MESGR10T1915mA  Mabile Gomm, YCO, SiGeHET

-4 NESG210833 UHF-Band LMA, Low Distortion Amp., SiGe HET

-4 NESG220033 UHF-Band LMA, Low Distortion Amp., SiGe HET

-4 NESG220034 UHF-Band LMA, Low Distortion #Amp. SiGe HET

-4 NESGZ40033 UHF-Band LMA, Low Distortion Amp.. SiGe HET

-4 NESGZ40034 UHF-Band LMA, Low Distortion Amp.. SiGe HET

+ NESG3031 M5 24GHz Wireless LAN, 5GHz Wireless LAN, LMNA. SiGeH
-4 NESG3031M14 24GHz Wireless LAN, BGHz Wireless LAN, LNA, SidGeH
4 NESGA032M14 L-Band LNA, GPS, SiGeHET

1

- a
SAESGRA01MIE - 24 ;
A4 NESGZIOTIS BmA  Mabile Gamm, VOO, SiGeHET

| o2

siect Elements [ Layout |

SUBGKTS1 "qNESG3031 MO5_v112"
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(3) Drag the device model and place it on the schematic.
Select the device to be simulated from the lower frame of the element browser and drag it to
the schematic. The device can be placed as shown below by clicking it.

T2 Untitled Project — Microwaye Office

'&3\‘ “\ﬂcw Qﬁw Schematic  Fraject

<R>
‘§r}nu]a§e'

Elemcnts
[ =J Substrates A
[# -= Tranzmizzion Lines |
P Waveguids
A Subcircuits
= X Libraries
- A * AWR web site
=-1F REMESAS_DEVICES
=-1F Data
i E| [] Discrete
= 71 1_DualGate_MES_MOSFETObsalste)
IB 1 2 LowMoize Bip_Tr
(] 3.5iGeHBT
[:I 4 Twin_Tr
[:I & _LowNoize GafsFET_HBT HJ_FET
[:I 6_Power_Tr_FET

- 2_LowNoize_Bip_Tr
¥ 3 SiGeHET
—cq 3 SiGeHBT
3_5iGeHET Obsalete!
B - 5 LowNoize GafsFET_HBT HJ_FET
[ 9 6_Pawer_Tr FET

I3 ||l

Models Dezcription

+{ NESGZ10TMI6 W-GDMA, 24GHz Wireless LAN, SideHBT
4 MESGZ107T19 SmA  Mabile Gomm, VGO, SiGeHET

4 MESGZ10T19 10mA  Mabile Gomm, VGO, SiGeHET

4 MESGZ10T19 16mA  Mabile Comm, VGO, SiGeHET

- MESG210233 UHF-Band LMA, Low Digtortion Amp, SiGe HBT

- MESG220033 UHF-Band LMA, Low Digtortion Amp, 5iGe HBT

- MESGZ20034 UHF-Band LMA, Low Digtortion Amp, SiGe HBT

- MESGZ40033 UHF-Band LMNA, Low Distortion Amp, SiGe HBT

- NESGZ40024 UHF-Band LMA, Low Distortion Amp, SiGe HBT
ﬂm{
- MESGI0I M14 24GHz Wireless LAN, BGHz Wireless LAN, LNA, SiGet

- MESGI032M14 L-Band LMA, GPS, 5iGeHET =
& | 3

[ Layaut |

SUBGKTS1 “qMESG30E1 MOB 112"
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(4) When the layout display command is selected, the corresponding package is displayed.

T2 Untitled Pro]ect — Microwave Office

Sc%Mtlc

F’x‘mecf Simulate

Options  Tools  Seripts Window  Help

*z| Elements 1

NS E LB EX o o @ Q) nEs £ a2

X

=1 Substrates
- ~= Transmiszion Lines
P Waveeuide
- Subcircuits
= X Libraries

o X % AR web site

=1 REMESAS DEVICES

21 Data
B [:I Digcrete

B 1 1_DualGate_MES_MOSFET{Obzolete)
@[] 2_LowMoize_Bip_Tr
5 [ 3.SiGeHBT
5[] 4 Twin_Tr
+ [ ] 5_LowNoise_GafisFET_HET_HJ_FET
- (]
1

6_Power_Tr_FET

Dmaaa

= —¢< Nonlinear
- Discrete

- 2_LowNaise Bip_Tr

B2~ 3.5iGeHBT

-~ 3.SiGeHBT

i 3_SiGeHBT_{Obsalete)

- 9- §_LowNoise_GafsFET_HET HJ_FET
@< fi_Power_Tr_FET

ai

Al

Models Description
- MESGZ101M16 W-CDMA, 24GHz Wireless LAN, SiGeHET
- MESG210719 Smé Mobile Comm., WCO, 5iGeHBT

4 NESG210719 10mA
4 NESG210719 16mA
4| NESG210833

- NESG220033

| NESG220034

4| NESG240033

4| NESG240034

- NESG3031 M5

< NESG3031 w4

4 NESGI032M4

Mobile Comm, VGO, 5iGeHBT

Mobile Gomm., VGO, 5iGeHBT

UHF-Band LM&, Low Distartion Amp, SiGe HET
UHF-Band LM#, Low Distartion Amp, SiGe HET
UHF-Band LM#&, Low Distartion Amp, SiGe HET
UHF-Band LMA, Low Distartion Amp, SiGe HET
UHF-Band LM#, Low Distortion Amp, SiGe HET
24GHz Wireless LAM, 5GHz Wireless LAN, LMNA, SiGek
24GHz Wireless LAN, 5GHz Wireless LAN, LNA, SiGek
L-Band LMA, GPS, SiGeHET

4+ TR | ]

&=l

|

Project ] Elements ‘ Lawout |

18 BEEEES0i%
Schematic 1 X X

SUBGKTS1 “gNESG3031 MOB_v112"
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Design Kit (for AWR Microwave Office)

<R> Caution When the RENESAS_DEVICES library is called on the circuit diagram, the following warning message may
be displayed. This warning message is displayed as a result of a mismatch between the size of the layout
database currently in use and the database size of the RENESAS_DEVICES library. The database size of
the RENESAS_DEVICES library is 0.0005 mm.

Warning: Different Database LUnit
! E Some pointzg in thig library will be truncated
- to the current databaze unit when performing
drawing or saving to a file.
Off erid pointz found in cell named 18 tvped
Off erid pointz found in cell named MO4
Off erid pointz found in cell named TD tvpel
Off erid pointz found in cell named TD tvpeZ nolUSE
Off erid pointz found in cell named 794
Off erid pointz found in cell named 96
Off erid pointz found in cell named 3
Off erid pointz found in cell named 77

2ff grid points found in cell named 99

2ff grid points found in cell named 95

Ok I

Otherwise, the basic part usage is the same as for the standard component of Microwave Office.

RO9UZ0O001EJO500 Rev.5.00 RENESANAS 12
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5. SIMULATION EXAMPLE

SPICEmodelemp - Microwave Of
NS E S BRERX 0 -Ba

- Project  Si

te  Options Tools Scripts  Window
et RN

Help

g E Project ax
Project
Decign MNotes
Project Options
| Global Definitions
[i=3 Data Files
[ Gircuit Schematics
: [=1 Output Equations
El@ Graphs
- =2 dB521 and dBST
[ RF TEST:DEASE1]
[ RF TEST:DBYSO.01)
- T2 DG current

[ RF TEST[lcompiS1¥GEJT.On

[ RF TEST|lcomp{S1¥5BJTCn
B Dol
g [ DG TESTIVCurve D
=] [ Graph 1
- [ DG TESTIWGurvel
= €8 reflection

[ RF TEST:S(.1)
[ RF TEST:3022)

[€3] Optimizer Goals

: "B Wizards
2 User Folders

& I !

.@ Praject [Ele;'nents] Layout |

|

RF TEST X

E DG current

[ reflection

7] o TEST [ B dBS21 and dBST1

P et

[ carma= vaat Gomona L ma)

| emarpa 2 Comenigimn 2,5 rh)

el

s IS
D

4B and EELL

I

BRRLERY

%
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REVISION HISTORY

Design Kit (for AWR Microwave Office) User’'s Manual

Rev. Date Description
Page Summary
1.00 Oct 06, 2003 — First Edition issued
4.00 Dec 21, 2006 | p.5 1. INTRODUCTION
Change the name of our corporation to NEC Electronics Corporation
Compound Semiconductor Devices Division.
Modification of Microwave Office Version
Modification of Microwave Office installation directory C:¥Program
Files¥AWR¥AWR?2006¥
Change the name of directory “XML Library” to “Libraries”
pp.6,7 3. DESIGN KIT INSTALLATION
Modification of Microwave Office installation directory C:¥Program
Files¥AWR¥AWR2006¥
Addition of directory .¥Library¥NEC_DEVICES¥IC¥3LNA
pp.9to 11 4. DESIGN KIT APPLICATION
Change the name of directory “XML Libraries” to “Libraries”
Addition of directory .¥Library¥NEC_DEVICES¥IC¥3LNA
5.00 Jul 20, 2012 | Throughout | The company name is changed to Renesas Electronics Corporation.
the manual
p.5 The name of company who offers this design kit is changed to Renesas
Electronics
The version of Microwave Office is updated to 9.04.
The installation directory of Microwave Office is changed to C:¥Program
Files¥tAWR¥AWR2010.
pp.6,7 The name of folder that saves the design kit is changed to
“RENESAS_DEVICE.”
The installation directory of Microwave Office is changed to C:¥Program
Files¥AWR¥AWR?2010.
p.8 The schematics image is revised.
p.9 The name of folder that saves the design kit is changed to
“RENESAS_DEVICE.” The figure where the design kit is shown is also revised
because the corresponding folder is shown in it.
pp.10,11 The figure where the design kit is shown is revised because the changed folder
is shown in it.
p.12 The name of folder that saves the design kit is changed to
“RENESAS_DEVICE.”
p.13 The figure related to simulation function is changed.
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