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Industry Trends, Challenges, & Solutions

(RF/MW new applications ) (RF/MW Module Design )
_ > Integration of multiple technologies:
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« Laminate/Package
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PA modules to
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Multi Chip RF Modules

From Chipworks:
http://www.chipworks.com/

A recognized leader in reverse
engineering and patent
infringement analysis of
semiconductors and electronic
systems

B e

TriQuint GSM PA Module X-Ray

S-'Sld'er bumps
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chipworks

TriQuint GEM PA Modude Side X-Ray
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Multi Chip RF Modules

PA / SWITCH MODULE
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Switch Multi-Chip Module
« PA/ Switch IC’s
 Bond wires
 Laminate board

« Solder bumps

 PCB test board
 Connectors

Laminate Board with PA
/ Switch IC’s




5G is A Game Changer For Packages

HIGH FREQUENCIES AND HIGH BANDWIDTH

64-71GHz

71-76GHz

0.6 GHz 3.3-42GHz § 44-5GHz 24 GHz

Frequency Range 1: 400 MHz to 6 GHz Frequency Range 2: 24.25 to 52.6 GHz

...

Adds 1.5 GHz of new spectrum in
frequency bands

Adds B.25 GHz of new spectrum in

frequency hands Frequencies up to 90 GHz

are currently being
investigated

n257: 26.5-29.5 GHz for future relesrzes.

n258: 24.25-27.5 GHz
n260: 37-40 GHz

n77: 3.3-4.2 GHz
n78: 3.3-3.8 GHz
n79: 4.4-5 GHz

mmWave spectrum will be needed to meet 5G peak data rate goals
of 20 Gbps in downlink (DL) and 10 Gbps in uplink (UL).

Source : Keysight (Top considerations for 5GNR device designers)

QPSK 17.5 %
160AM 125 %
G40AM 8 %
2560AM 35 %

Figure 5: 3GPP TS 38.101-1 EVM requirements for different 5G modulation schemes

« Maintaining these high bandwidths at high frequencies have a direct impact on the design on every

Interconnection and then packages
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https://literature.cdn.keysight.com/litweb/pdf/5992-3173EN.pdf?id=2995191

One Slide Overview Of Phased Array
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-

\%mwgy/ :

P i

« Just basic physics of wave
propagation

« Adjusting the time delay or
phase difference between
adjacent antennas results
In maximum radiation in a
specific direction

WLAN 802.11ad transceiver
(courtesy of Sivers IMA)

EIRP Over Azimuth Angle at 60.48 GHz
o

607

Source : Wikipedia
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https://commons.wikimedia.org/w/index.php?curid=54005685

Phased Array And Packaging

« As this is phase-driven, the group delay or amplitude loss in the
package interconnection could be a bottleneck

Not co-designing can lead
to several dBs of error in
Side Lobes Level and then
- deteriorate the original

No error Phase error Amplitude error antenna performances
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Higher Integration Needs Efficient Co-Design

wPOBOE

Filter

Si Transceiver
Chip
Redist (Fan in)m.
Fanout
Package Goal:

- Assemble all the technologies keeping traceability
- Co-design the interconnections at EM level
- Incorporate the results into circuit simulation

. .
~ =
-
= =
- =
. -
. .
R

KEYSIGHT

TECHNOLOGIES



Using PathWave ADS As An Assembly Platform

« Goals:
 Build a multi-technology assembly and simulation flow which scales with the complexity of the products.

 Build a user friendly capability to EM simulate pieces of this complex multi-technology design without cutting or

modifying the original layout

PathWave ADS
— Layout

(SmartMount)

Interoperable, OA
based Layouts

Native IC designs

EM Sim
= (RFPro)

Imported Layouts

(ODB++,SiP, BRD) Module-

Level DRC
and LVS
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Smart Mount Enables Complex Technology Assembly

* A new, unigue, innovative way to assemble Multi-technology designs.
« Simple: does not need layer mapping, does not require substrate modification
« Powerful: user can write macros to do all sorts of custom mount configurations

» Versatile: Supports read only and interoperable libraries, and scaled technologies (nm Si)
» Scalable: works well for large scale assemblies and stacked technology

-
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Package
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RFPro Vision: EM For Every RF Circuit Designer

« Main customer requests for the EM flow

* Integration
‘/ 3D view

‘/Solution for RF PCB, RFIC, MMIC
and RF Modules

‘/ Same user interface for ADS and
Cadence Virtuoso

o/ Same environment for FEM and
Momentum

* Solver

o/ No expert setup

‘/ Be confident in the setup of the
simulation and accuracy of the

results

/ Better automated defeaturing (via
merging/dummy removal/hatched

planes...)

* Layout

‘/ No Cookie cutting
No exporting

‘/ No removing active devices and
placing pins & ports
No reconnecting schematics to
s-parameter files

RF Module
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X-Band Filter IC in QFN Package
Using Smart Mount (ADS 2019U1)

[RF] Module_lib:Assembly:rfpro - RFPro Setup 2019 Update 1.0 (onix) - 351.000 (64-bit)

- o X
Fle Gt View Took Hip O G =1
Project &% ©
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& e
& Components

il
demo_bondpad

B8
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(@ eiectic el
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0 Curert Density
9 ks

32 Generate Test Be._

3 Generate Sub Cir
o

Transiucent View:
Hghight nets: | | | | & &
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Steps using Smart Mount

« Smart Mount Setup
* Building the Module Assembly

* Placing and Configuring the Bond Wires
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Smart Mount Technology Setup

Mested Technology x

View Technology for this Library: | Module_lib bl Show Other Technology Tabs

Layer Display Properties Layers Purposes Display Order MNested Technology

Layer Mapping

In Smart Mount we did

] wested Technology Sca Factor: ! not map the Layers of the
IC to be in the Module
Layers list

Default Smart Mount

Smart Mount Subtype: Bottom Mount -

|:| Automatically use smart mount proxy pcell for all designs in library

AEL Function Name (optional): |

Function Parameters (optional): | Add open Rename Remove

o] o [ [
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Smart Mount Technology Setup - Setup IC Pcell attribution

X-bandFilter [X-Band_Filter_lib:X-bandFilter:layout] [Pushed In] (Layout):81

File Edit Select View Insert Options Tools Schematic EM Window DesignGuide Non-LinearDK Help
) New il D@ @ [ HIRES TG TS +HEY
Open... Ctrl+O  }
T9P>=0A
: HE @2
I save Ctrl+S bEE BE s

B, save As..

Bl Save a Copy As..
o Save All

= Print.. Ctrl+P

&= Print Area..

& Import..
A Export.
Generate Artwork...

Reports v

Design Parameters..
EM/Circuit Partitioning...
Customize Peell...

X Exit Advanced Design System...

1. Module_lib:Assembly:layout

2 Module2_lib:Assembly2:layout

3. Module_lib:Assembly2:layout

4. X-Band_Filter2_lib2X-bandFilter2:layout
bound
silk_screen
AirBridge
silk_screen2
heat_mesa
heat_nicr
ads_drc_error
ads_yB

KEYSIGHT
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B | Customize Pcell >

Library: X-Band_Filter_lib Cell: X-bandFilter View: layout

These options control the appearance of instances of this design when this design is placed in
another layout.

Artwork
Type: Srnart Mount Peell -
Smart Mount subtype: Bottom Mount T

Function namme:

Specify Peell Parameters... | Specify AEL Macro Parameters...

Macro call:

Design namae:

[+*] support non-90 degree rotation

Smart Mount Pcell: Supports Smart Mount mounting, rotation, unit scaling, and/or design reference.
The layout can be used in a different technology




Check Layers

m Mested Technology

Layer Display Properties  Layers

View Technology for this Library: | Module_lib

Purposes Display Order HNested Technology

pod

Show Other Technology Tabs

Layer Name

ads_text
ads_device
ads_border
ads_snap
ads_align
ads_prBoundary
ads_instance
ads_annotate
ads_marker
ads_select
ads_substrate
ads_grid
ads_axis
ads_hilite
ads_background
ads_drc_error

Mumbe Library

230
231
232
233
234
235
236
237
238
239
240
251
252
253
254
255

ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...
ads_schematic_...

Process Role Binding

Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Mot defined
Not defined
DRC

Derived Layer Operation Manufacturing Grid w

default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default “

KEYSIGHT
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Layer numbers between 200 and 255 are reserved for use with
schematics and symbaols. Avoid defining layers with these numbers.

Add Layer Add Derived Layer ... Remove Layers Update Layer Binding...

I
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Building the Module Assembly

Drag and drop the package and the IC into the module layout page. The designs will be easily read along with their
correspondent technologies (Layers and units)

Insert QFN_Pkg_and_Laminate layout, followed by the X-bandFilter layout

Assembly?2 [ModuleZ_lib:Assembly2:layout] * (Layout):8

File Edit Select View |Insert QOptions Tools Schematic EM  Window DesignGuide Add-Ons No
<] =" - B e 0 g - - = _ _ — .

Wi B GRDW=% NEHa b X902 ¢ GPOP MRS T
File View  Folder View  Library View m A W V ,,5, Q—- J:— \ v,s Chip_lower_pads:dra ~ Jr §> /l> — O A E& i (A

v [w| C\E_Users\ADS\A2020_default\Module\N e — 0. =
v Ui Nosed Tectmioy N @ 96 %% AD % F B RF ORI BT BT BT ORE [ ?
v A-Package Layers 8 x
v €| QFN_Pkg_and_Laminate2 8O & @ A @
[en] emSetup _ :
layout Library: Module2_lib
> symbol |T-_.-|se layer name to filter CSE :-;5(1_3.« -
v [ | B-Filter : X-bandFiter2 —\
€| Filter_TopLewvel2 : !.ayer ) X1 NeXt’ drag
v [&] X-bandFilter2 ot R : and align the
1] emSetup / momentum_err : QFN_Pkg_and_Laminate2 MMIC onto
layout momentum_box
fid schematic momentum_ref_of... the paCkage
i Eb?rﬂ?ﬁ‘:eﬂ dds FEM.CUTTER
o ' QFN_diel
hd C-Module
©| Assembly? QFN_lower_pads
€| Assembly2_Top_Level QFN_upper_pads
W Assembly2_Top_Level.dds Chip_diel
D-Substrates Chip_lower_pads
E= tech.subst (QFN_Pkg_lib) Chip_upper_pads
Chip_vias
Bond_bumps
QFN_Mold_upper
Solder_paste
KEYSIGHT  C\E Users\ADS\A2020_default\Module\NestedTe{ Board lay1
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Placing and Configuring the Bond Wires

Place bondwire starting on the MMIC pad and ending at the QFN upper pad.
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”M'L Assembly [Module_lib:Assembly:schematic] (Schematic):17

File

F oo

nnnnn

Edit Select View Insert Options Tools

NEH& X9 ¢

LOGELEX AP MEDE B v

& x

nnnnn

SR

A1z By
=3tE gLl

nnnnn

- EBOND_Shape

Shape1
Rw=12.5 um
Material=
Cond=4.1e+07

"Er=1.0
5 Subst:llll.

- Height1=200 um

:NL:meer_:Of_Sides%(J: - D
Metal_Model_Type=Use modeling default

KEYSIGHT

TECHNOLOGIES

- Height2=100 um

Length=500 um

Ground_Height=0 um

lew=1op (arc

- Layer2="QFN_upper_pads:drawing"
. Draw. Layer="bond:drawing".

 rT[4]=End
- tT[1]=Angle
- tT[2]=Proportional
. tT[3]=Proportional

- VT[1]=60

g VT[2]=0.125

| vT[3]=0.5

J vT[4]=20 um

- rZ[1]=Previous

Layout Simulate Window Dynamiclink DesignGuide EM Help

+609 oL WUNER LLEE @V R

rT[1]=Previous

- rT[2]=Previous

rT[3]=End

tT[4]=Length

rZ[2]=Previous
1Z[3]=End

1Z[4]=End

~ tZ[1]=Proportional

tZ[2)=Proportional

~ tZ[3]=Angle
- tZ[4]=Length -

VZ[1]=0.3
VZ[2]=0.0

~ VZ[3]=15
vZ[4]=20 um

In Smart Mount we did not map the Layers of

Configuring Bond Wires parameter and layers in Schemati'c

the IC to be in the Module Layers list

We must manually type it in:
“X3:M2:drawings”

"m'; Edit Instance Parameters: 17

ads_bondwires:EBOND_Shape Instance Name

Shapel
Setup  Display

Radius 12.5 um | Substrate v] A
Conductivity (Siemens/m) 4.1e+07 | material v|
Er 1.0 |use c Model [0 |
Height1 200 um |Layerl "¥3:M2:drawing” ~
"Board_Via:drawing"

Height2 100 Li 2

&g - am | Byer "Board_sub:drawing”
Ground Height 0 um |Glound Layer |"default:drawing”

[ "cond:drawing"
Length |500 um |Drn‘w Layer *cond2:drawing”
Annotate Text Height 0.01 |Annc|tnle Layer "resi:drawing”
§ r - "diel:drawing”

Layout View | top view (dre) v| diel2:drawing”
HNumber Of Sides 0 |Mesh Interior | “hole:drawing” .

Profila bond:drawing

+x - -

Horizontal Hor. Type Hor. Ref Vertical Ver. Type Ver. Ref Lo
60 Angle Previous 03 Proportional Previous
W
L NAE Lo Dl ii s nm Falal Dl o sl | Dl sioma na i
oK Apply Cancel Help




Start RFPro for RF Module Simulation

Launch RFPro from Layout window Tools -> RFPro -> New...

New RFPro Setup

Cellview: Module_lib: Assembly2: |err0|

Layout: Module_lib:Assembly2:layout

Substrate:  — Module_lib:Assembly

KEYSIGHT
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RFPro setup

Change Component’s Role

E‘ h B View = vew
= 1D Design = R Design [
EI Module_lib:Assembly2:layout B"" ModuIe_Iib:l{fkssemnyE:layout
\ e dF Nets T

P Nets
E\‘ €] Components Y
: demo_bendpad

& [€] Compenents T
demo_bondpad
demo_border

| demo_bvia

<& Set Visible
@ Set Invisible

E demo_cap |

<& Set Visible

demo_ind ] C2 e
demo_teeP B Create PDrtS fDr AnaIYSIS'“ [EI dEmD_tEEP @ S-E't InViSibIE
. ) - [ demo_tlineP
demo_tiineP  |F 4 Create Component Models for Analysis.. G____ semo via M= Create Ports for Analysis..
demo_via_M0I - -
dermo_via_M1 To Circuit - i demo_via_ M B Create Component Models for Analysis...
| nXm_QFN i Select Connected Nets (€] T i g N T
| To SubDesign - HH
via_Board_pcvia £ via_Board_p To Circuit

- [€] QFN_Pkg_an

€| QFN_Pkg_and_L Custom Properties...
| XbandFiter |2 Tree A [€] X-bandFilter

B Select Connected Nets (€| To SubDesign

Custom Properties... m

€| X-bandFilter = Tree b

KEYSIGHT
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RFPro Ports Setup

Project Erj\

M
- [ Design
= Module2_lib:Assembly2:layout
I Mets T
[€! Components T
£ Substrate
Pins T
O P12 P
O P2 P4
R P3:P3
Ch P4 P3
{On Virtual Pins
=1 ) Definitions
_E'ZI Materials
_ﬂ Bondwire Definitions

View

0B -

Setup
- [Z Analyses
[ [em| Full EM Analysis
= :I:I Ports
- 1:P1

4 Component Maodels

"lp Options...
&% Run

= Results

KEYSIGHT
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RFPro Simulation Setup

Double click Options , and select Simulator, change to FEM simulator:

Setup

= [F Analyses

£ [eM] Full EM Analysis
B *
_[j Ports
_i':l Component Models

=7 Results
------ ~ S-Parameters

..... = TDR/TDT

------ (@ Eiectric Field

----- ﬂ Magnetic Field

------ @ Current Density

----- (W FerField

------ ;,'{II- Generate Test Bench...
----- ;,'{II- Generate 5ub Circuit...
EJ----@ User Defined EM Analysis

(]

...... ':';- SCI'ip‘IS
..... E‘j Graphs
<]
Visibility

Conductor: | Solid | Wireframe Hide

RFPro Setup - Setup Full EM Extraction

& Full EM Analysis

L Ambient Conditions - (Temperature=25 °C)

ﬁ Frequency Plans

Frequencies Fields Storage |

‘ Type Start

Stop

Points

x Adaptive 0 Hz

10 GHz

300 (max)

‘\-\ Simulator

E Resources

/ Notes

Done

(Y]

Cancel

RFPro Setup - Setup Full EM Extraction

& Full EM Analysis

L. Ambient Conditions - (Temperature=25 °C)

/7 Frequency Plans

"\. Simulator

Preset: FEM

Momentum RF
Momentum Microwave

Simulator:

Mesh density: | Zocpwr

()

E Resources

/ MNotes

Cancel

KEYSIGHT

TECHNOLOGIES



RFPro Simulation Results

Check result

mag(5-parameters) v. Frequency

| il =

Generate Test bench and simulate in ADS

_,-'"r T
.d'--"--
- -~
10 ~
-~
fl__f

= -20 " -y
i Iy @@ 5i1.2) | = | S(PL, P2} |
7 Vd
8 30—
e /
E f
g
T 40 I.{
]
i I
“gn |
£ 50|

-60

-70

0 1 2 4 5 & 7 10
Frequency [GHz)
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Setup
-2 Analyses
- [m] Full EM Analysis
:Ej Ports
_E':I Compeonent Models
“’\‘ Options...
&% Run
- T Results
~ 5-Parameters
~ TDR/TOT
[ Electric Field
[ Magnetic Field
@ Current Density

[ FarField

i wl Generate Test Bench...
:\':} Generate Sub Circuit..,
E‘ User Defined EM Analysis
"‘ Scripts
z_, Graphs

Farts g X
@ iy

Search all li... T

DemokKit_Mon_Linear ~

r F oEmo
i 8
CAaF
Foemo Foemo
[ A
IND RES
FoeEmo Foemo
- -
FET 1 FET 2
FoEMD F DEMO
L
FAD EVIA

Assembly2_FULL EM EXTRACTION_Full_EM_Anal... — O *
File Edit Select View Insert Options Tools Layout Simulate »

NEEHE b X9 g 0 &
@ LBLN AT NEO B % v

DisplayRmoBie | py [ e [F——

aEplempl  .1—TE
"PA_S|_§_Pan £
N =1
zZ=010

SPARAMETERS

5 Pa@m P2

2l + T Tem
Stan-1 k2 P2
Slop=10.0 GHz Num=2

Cec=50 Z=5010

= v

metlistinziud
CutpuiPEN 1 s

]
Full EM Analysis
Fle="Assembly2 [Full EM Analysis 5"




Smart Mount in ADS 2019 U1

Compare results with X_bandFilter

Al 0 _ Al 0 -
-7 2
-4 4
= 65— 65—
ol Bl _
= - 5
) i i
= 10— == -0+
Q= — -— T —
Eﬂ 12— N 12
E% 14 0w 14
E-U 16— TT -6
| N N
x 87 18
m 20— 20—
o - .
22— 22—
24— 24—

-26 IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII 26 IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
freq, GHz freq, GHz
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E PA in QFN Package / Laminate

sing Smart Mount Technology

- Assemblyforo] (RFPro [A)

[R5 Module_Assembly [LTE PA in QFN Prg.JS ibMor
e b e st | D G O
EE
——
Y

e
B e

e L N e

p— *@Of]
e rton) @ \g. 5

= P

KEYSIGHT
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Smart Mount Technology Setup - Setup IC Pcell attribution

MMIC_PA_RFPro [RFPro_LTE_MMIC_PA_JS lib:MMIC_PA_RFPro:layout] (Layout):5

Eile Edit Select View Insert Options Tools Schematic

NEHE kX9
Thalte -1 © ML
0 xGALEH

9 & GPORH MHIREMD
;\1,7: ?ﬁ;\ﬁ i \ ‘;\‘/ O J:‘ \ v,§ M1:drawing

HHEHHHHEHA M ?

BEMENOA DL

Layers & X

4 8 2 A4 4
Library: |RFPro_LTE_MMIC_PA_JS_lib

‘T-;pe layer name to filter ‘9

Layer Fill Sel
Border
heat_M2
heat_M1
heat_MQO
default
mesa
nicr
Via_Nit1
MO
Via0_1
M1
Via1_2
M2
Via_Pass
BVia
bound
demo_dummy
silk_screen
AirBridge
silk_screen2
heat_mesa
heat_nicr
ads_drc_error
ads_y8

v

===
[—]
(-
(—
[—]
|
|z
[—]
[—]
(=]
[—]
(=]
[—]
[—]
(-
[ —]
—

I 0 O O O B e e M M M S e M N M S M e
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EM Window DesignGuide Add-Ons Non-LinearDK Help

T92PE0A %

TR )L —

B | Customize Pcell

Library: RFPro_LTE_MMIC_PA_JS_lib

These options control the appearance of instances
another layout.

X

Cell: MMIC_PA RFPro View: layout

of this design when this design is placed in

Artwork
Type: Smart Mount Pcell -
Smart Mount subtype: |Bottom Mount =
Function name: | b
Specify Pcell Parameters...|  Specify AEL Macro Parameters...
Macro call:
s

Design name:

Support non-90 degree rotation

Smart Mount Pcell: Supports Smart Mount mountin
The layout can be used in a different technology.

g, rotation, unit scaling, and/or design reference.

Cancel Help




Building the Module Assembly

Module_Assembly [LTE PA in QFN Pkg_JS_lib:Module_Assembly:layout] (Layout):4
File Edit Select View Insert Options Tools Schematic EM Window DesignGuide Add-Ons Non-LinearDK Hg

NERH& R XTIV 4 aGPRPRp MR EH

S & O L \\|vschiplower pads:dra ~| [T 4> D> ()
@ X6 B B FIEN R BIE B b ?

emsetup HREME=02TOE @S

Layers
O 3 2 A4 0
Library: LTE PA in QFN Pkg_JS_lib -

AO0_MMIC_PA_1
MMIC_PA_RFPro

Layer Fill Sel ™ Y "
LTE_PA_RFPro_LTE ... ] ]
LTE_PA_RFPro_LTE_.
Board_Via
Board_sub
default
cond
cond?2

|T-_.-pe layer name to filter |D

resi

diel

diel2

hole

bond
symbol

text

leads
packages
ports
bound
silk_screen
silk_screen2
case_dimensions
pcl

pcl

nrd

—————

QFN_Pkg_and_Laminate
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Module RFPro Simulation Setup

Module_Assembly [LTE PA in QFN Pkg_JS_lib:Module_Assembly:rfpro] (RFPro [A])
File Edit View Tools Help :) c =——x1

Project
(I
G'El- demo_fet2
demo_ind
-- demao_ind_dc

demo_res

demo_source_via
demo_stepP
- demao_teeP
demo_tlineP
demo_via_MOM1
demo_via_MIM2
- B demo_via_M1M2
—[€] nXm_QFN
via_Board_pcvial
-~ [€] QFN_Pkg_and_La...
- €] MMIC_PA_FT1
- [€] MMIC_PA_FT2
€ MMIC_PA_IMN
-] MMIC_PA_InthMM
- el MMIC_PA_OMN L
- [€] MMIC_PA_RFPro
€| EBOND
B ._ Substrate
204 Pins T
O P1u Pl

s P2apP2 @

(= 1 K1)
Senp

- [Z iAnalyses -]

- [em] Full EM Analysis

5] .[:l Ports

0ot

oz

MY E]

i 4P

=R Component Models

= demo_fet2 (Dem...

=

-

3

-

% Options...
&5 Run @
1 | (1+]
Vst
Conductors Solid Wirsframe Hide
Dielactrics Solid Wireframe Hide

Translucent View: O=

Highlight Nets: E] £ O

RFPro Setup - Setup Full EM Extraction

& Full EM Analysis

U Ambient Conditions - {Temperature=25 °C)

% Frequency Plans

“, simulator

Preset: FEM

RFPro Setup - Advanced Simulator Setup X
‘ Global Overrides ‘
Bk Solver
Matrix solver Automatic
Discretization Order 2nd Order
ial Mesh
Target Mesh Size Automatic
Conductor Edge M... Off
- Adaptive Refinement
- Delta Error 0.05
- Consecutive Passe... 1
Minimum Number.., 1
- Maximum Mumber... 15

- Refinement Frequ...
1=+ Preprocessor
- Healing snap dista...
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Module RFPro Simulation Setup
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Full EM Analysis Simulation Summary

I Module_Assembly [LTE PA in QFN Pkg_JS_lib:Module_Assembly:rfpro] (RFPro [Al)
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Summary Log

FEM Mesher: 2.0.1

Butomatic inisial targes mesh size: 2.38e+01 mm

INITIAL MESH

nbPoints : 78257
nbTecranedra : 354237

REFINING

| MESHING | SCLVING

level frequency | nbTetr Elapsed time CPU time | nbUnknowns mem(GE) Elapsed time CET time Delta(3)

=olver

nbIter normBes

X Avto-scroll Updste

R <.

De=ign : C:\U=ers\j=ifri\AD52018_U1\RFPro\Mcdule\LTE PA in QFN Pkg_J3_wrkl=imulation\ITE PA in QFW Pkg_J3 lik\&Module BA=semblyhrfprol000001\emds d=n\de=ign

1 3.000 GHz | 354257 00:07:50.7 00:07:24.0 | 2357184 12.1%% 00:07: oo:
Z 3.000 GHz | 436644 $52.3 00:00:51.4 | 2623938 13.703 ] oo:
2 3.000 GH=z | 488440 :51.7 00:00:50.9% | 28949222 15.565 8: 0o:
4 2.000 GHz | 540465 :57.0 00:00:56.1 | 227S2EE 17.T4€ $28.2 00
5 3.000 GHsz | €001€0 :0€6.9 00:01:0€.0 | 36434€E 20.002 oo:
€ 3.000 GHz | EE0346 :07.% 00:01:06.% | 4030236 22.702 oo:

COMEUTING SOLUTICN

43:432.0
45:39.5

Im€4

f
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10 1.875 GH=z | 3649468 20.393 00:10:16.€ 00:35:02.% ImE4 40 7.260e-06

11 750.001 MH= | 3643468 20.333 00:09:06.4 00:31:12.3 ImE4 35 7.850e-06
12 125.001 MH= | 3€494€8 20.393 00:08:01.7 00:27:27.4 ImE4 30 2.240e-0€
13 €2.501 MHz | 3649468 20.393 00:06:58_1 00:23:50 B Im€4 25 1 _350e-0€
14 B75.001 MHz | 3649468 20.393 00:09:34.2 00:31:47.9 ImE4 35 3.150e-0€
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(r|r -
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Simulation Results
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Application To a mmWave Example
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Application To a mmWave Example

Mag. [dEi]

Gain : 9.7 dBI
Directivity : 12.4 dBi
Radiation Efficiency : 54%
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Summary

« PathWave ADS allows to read databases coming from different tools

* The focus is made to swiftly assemble all the pieces

* The EM tools have been simplified to enable circuit, antenna and
package designers to perform simulations seamlessly

PATH

Advanced
Design System

Premier High-Frequency and
High Speed Design Platform (2020)
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