MWI-2018 Software Instruction Manual

connect

ROGERS

CORPORATION

Advanced Connectivity Solutions

Helping power, protect, connect our world



MWI-2018 Software Instruction Manual

* |Installing software
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Installing:

e After downloading the mwi2018.exe file, save it on the hard drive of the computer
that will be using the software

— Do not install on a network system

— If not able to download the *.exe file, there is an option to download the same file that
is in a zip format

e Double click on the "mwi2018.exe"

e The computer that runs the software must have an operating system with the dot-
net framework, from 2004 or more recent
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Software Operations, material list

Dielectric Constant

Thermal Coefficient of Dk

"Design Dk" Dissipation Factor
\
= Rogers Corporation, MWI-2018 / EJ"_‘:’“E T h erm al
— .o
Program  Design Type Information con d u Cthlty
All material names are regstefed s Of th e
WHI Material Name TC Dk Them Con * CORPORATION
'e iRT/duroid 5870 233 0.0012 -115 0.22 = su bStrate
RT/duroid 5880 22 0.0009 -125 0.2
LA RT/duroid 588012 19 00019 2 02 D
RT/duroid 6002 294 0.0012 12 06 @ English ©) Metric
) ) RT/duroid 6010LM 10.7 00023 425 0.78 Circuit Parameters
Microstrip RT/duroid 6035HTC 36 0.0013 66 1 44
RT/duroid 6202 204 non1s 12
T™MM2 RT/duroid 6035HTC is PTFE material with ceramic and has high thermal conductivity
L . . Moisture absorption = 0.06 %
Transmission Line Information TMM4 Coefficient of Themal Expansion = 39 ppm/C in Z-axiz \ h ﬂ
| TMME UL Flame rating = 94V-0 Length W en Oatln
TMM10 98 0.0022 -38 0.76 ol ) . § g
T ec nnan ) ne the mouse over
Matatal Piopais Conductor Parameters the material
Thickness (T)
Material Thickness () e =0 _hame,
RO43508 0020 v in . Z T |
2ED additiona
Dk Df Themal Cond. Conductivity H H H
366 00037 062 wW/Km 5813 X10°7S/m information will
@ use z-axis Buk Dk values Bt be ShOWﬂ
() Dk values for a specffic frequency Roughness (RMS) 0.28 Actual measurement
() Dk values for characteristic Impedance 28 microns
= Generate Tables and Files
@ Analytical
- hpedmoe Frequency None v
ot ==
= : 1 GHz Freq.
[¥] Display resutts of only one calculation Synthesis Space Range |1 o (30 | gHe
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Software Operations, material thickness Only standard thicknesses of the

selected material are shown. This
/ can be overridden.

« Rogers Corporation, MWI-2018 / E=HEE
Program  Design Type  Information
Al matedal names are bcensed, registered trademarks of Comocation ROG E R
- w E| S e Dt Tc% ""'"’0""‘|3 CORPORATION
RT/urod 5670 —2m o215 02 o
RT/dureed 5880 22 02 |
T H RT/duroid 5880L2 196 02 WHN 19Q€65COID COM
. RT/duroid 6002 254 06 @ Englsh ) Metrc
RT/duroid 6010LM 10.7 078 Crout P .
Microstrip RT/duroid 6035HTC 36 1.44
RT/duroid 6202 254 068 Conductor Wicth (W)
TMM3 345 07 00 L
Transmission Line Information TMM4 47 07 e
TMM10 58 0.7¢ 0008 |, 1
AL TTVRTS e av% T n. n.
< | ny/ ] »
Matesial P / Conductor Parameters
Matenal Thickness (H) ness (1)
00006 <~ ;
RO43508 0020 v i, s PR Roughness loss moddl
; Area Index Hathuay v
Dk of Themmal Cond. Conductivly 38
©) use zwds Buk Dk values Suface Sae fmcrons) @ Optimum for accuracy
() Dk values for a speciic frequency Roughness (RMS) 028 ) Actual measurement
) Dk values for characteristic impadance 28 microns
@ Generate Tables and Fles
None -
" omemwn Eu () =
Display resuls of i ace . S g
only one calculation Synthesis Spacs Range || |2 | GH:

)
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Software Operations, copper definition

« Rogers Corporation, MWI-2018

e et

When copper is selected
only standard
thicknesses and copper

Program  Design Type Information

v

——H—

Microstrip

Tran »n Line Informat

Display results of only one calculation

Al mateal names are bcensed, registered trademarks of Rogers Comporation

Matesial Name Buk Dk Df TCDk  ThemCon “ |
{RT/dured 5870 233 00012 -115 02
RT/duroid 5880 22 00009 -125 02 |
RT/dureid 5880LZ 19%6 00019 22 02
RT/dureid 6002 2% 00012 12 06
RT/duroid 6010LM 107 00023 425 078
RT/durcid 6035HTC 36 00013 6 144
RT/duroid 6202 2% 00015 13 068
TMM3 345 0002 37 07
TMMS 47 0002 -153 07
~ | TMMS 63 0003 -1 072
TMM10 98 0002 38 076
R4 TLTATS co nnv 42 n7e
4| L] |
Material P Ound;aor?n?‘
Matedal Thickness (H) o ()
RO43508 020 v g 22‘:650 B sigea Roughness loss model
Area Index HalHumay v
Dk f Thenmal Cond. Conductivy 38
366 00037 062 wicm S813 XWTSM L nod Copper roughness values
@ use zdis Buk Dk volues Suface Sae fmicrons) ) Optimum for accuracy
) Dk vahues for a spectic frequency Roughness (RMS) ~\_0.28 bt o
) Dk values for characteristic impedance 28 microns
@ G;:lefd:lumdﬁu
om e
50 | Ohms 1 GHz Freq.
M‘ to |20 GHz

types of the selected
material are shown.
This can be overridden.

— Conductor conductivity
can be entered; however
it will affect all conductor

layers of the circuit
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Software Operations, copper definition

« Rogers Corporation, MWI-2018 e
Program  Design Type  Information
Al matedial names are b gistered trad of Rogers Compocation ROG E R
|(_w_>1 Matesal Name Buk Dk Df  TCDk  Them Con “ | CORIORATION
RT/aurod 5670 —2m ooz 502 |
N RT/duroid 5380 22 00009 125 02
RN RT/dusroid 5880LZ 19% 00019 2 02 e L
< RT/duroid 6002 234 0.0012 12 06 © Engish ©) Metrc
RT/duroid 6010LM 107 00023 425 078 Ol Pl
Microstrip RT/durcsd S03SHTC 36 0.0013 €5 144
RT/duroid 6202 254 0.0015 13 068 Conductor Wicth (W)
TMM3 345 0.002 37 07 0.043
Transmission Line Information TMM4 47 0002 -153 07 e
— | TMMs 63 00023 -1 072 Space (5) Length
TMM10 98 0.0022 38 076 0.003 1
T co nnm 4 az T LL n.
< | m ] »
Material P Conductor Parameters
Thich m
Matedsl Thickness (H)
00006 <~ in.
RO41508 0,020 - pren n Surface Roughness loss model
e Area Index HalHumy v
Dk of Themnal Cond. Conductiviy 38
366 0.0037 062 W/Km 5813 X10°7S/m Fovg Nodk Copper roughness values
©) use zds Buk Dk volues T © Optimum for accuracy
() Dk values for a speciic fraquency Roughness (RMS) 028 B Actas nemnument
() Dk values for characteristic impedance 28 microns
Generate T: Fles
o == e Tables and

Display results of only one calcutation

Range ! 10 %0 | Gy

Copper roughness information

There are two copper
roughness models
available, which will
supplement the insertion
loss calculations with
increased conductor
loss due to copper
surface roughness.

The Morgan rule is most
accurate when used
below about 12 GHz

The Hall-Huray model is
most accurate at higher
frequencies

The surface roughness
(RMS) is used for
Morgan rule only
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Software Operations, changing materials

= Rogers Corporation, MWI-2018 E=L R
Progam DesignType _Information When changing from one
A | names are b d. reg H
e o o material to another, the
| RT/durod 5670 T nearest standard
RY/durced 5880 22 . .
N - RT/dsoid 568012 1% thickness of new material
- RT/durcsd 6002 254 .
RT/duroid 6010LM 107 selected will be chosen.
Microstrip RT/durcid 6035HTC 36
RT/durosd 6202 254 .
™M 145 _—~The optimum copper type
Transmission Line Information TMM4 47 . .
| e 63 will be automatically
TMM10 98
T es___nm selected, for the newly
T, o CondctorPaameten selected material.
Maters Thickness (H)
RO43508 000 vn  imeen Both of these can be
Dk OF  ThemalCond. Conductiviy overridden.
366 00037 062  wW/Km S813 X107S/m Lo nodde  Coppermughness vakues
@ use zds Bulk Dk vakues Suface Size {microns) © Optimum for aceuracy
) Dk vahues for a speciic fraquency Roughness (RMS) 028 O Acie mosnrement
() D values for characteristic Impedance 28 fmicrons
@ Generate Tables and Fles
= [} 22 : imped Frequency None v
) Synthess With -m
Display resuls of only one calaulation D) otme L E'R:gc T Jw(® | GH
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Software Operations, Design Dk values

& Rogers Corporation, MWI-2018

l=lomes Design Dk is built into

Program  Design Type  Information

Al matedial names are b d. registered trademark

F_wﬁ Matesial Name Buk Dk of  TCODk MCon‘Ja CORPORATION
RidrodSe0 233 o002 115 02 |
RT/durend 5880 22 00003 -125 02 |
www. rogerscorp.com
T H RT/duroid 5880LZ 196 0.0019 2 02
3 RT/duroid 6002 254 0.0012 12 o €
RT/durosd 6010LM 107 00023 425
Microstrip RT/durcid 6035HTC 36 00013 65
RT/duroid 6202 234 0.0015 13
TMM3 345 0.002 37
Transmission Line Information TMM4 47 0002 -153
L | TMMe 63 0.0023 -1
TMM10 98 0.0022 38
RLTIRT co nom 4
4| "
Material P Conductor Parameters
Thickness (T)
Matenal Thickness (H) 0.0006
RO43508 0020 v i ’
‘ V201 ED Aeabndex  Holbumy v
Dk Df Themal Cond. 38
366 00037 062 Avg Nodule Copper roughness values
@ use z-xds Buk Dk values e Sze fricrons)  © Optimum for accuracy
() Dk values for a specific frequency Roughness (RMS) 028 ) Actual measurement
(©) Dk values for characteristic impedance mcrons
@ G;:m Tables and Fles
" ovemamn o - '
[V] Display resutts of only one calculation yrthess Space Range |1 ©0!% | G

this software

”

For simple
calculations the
default z-axis Bulk Dk
can be used

More accurate results
can be achieved by
using the RF Design
Dk or Digital Dk
Values
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Software Operations, Design Dk values

& Rogers Corporation, MWI-2018

loloess Design Dk is built into

Program  Design Type  Information

I(_

—=H

Microstrip

Transmission Line Information

[V] Display resuts of only one calculation

Dk Df Themmal Cond.
366 0.0037 062 W/Xm

9 use zwds Buk Dk values
() Dk values for a specific frequency
() Dk values for characteristic impedance

© Anahtical
" Synthesis Wicth Imped.
. 50 Ohens

A ial names are b d. regs of Rogers Comporation
Matesial Name Buk Dk Df TCOk  Tham Con “ |
RT/dwodS670 233 00012 115 02 |
RT/duroid 5880 22 00003 -125 02
RT/duroid 588012 196 00019 2 02
RV /duroid 6002 234 00012 12 06
RT/duroid 6010LM 107 00023 425 5
RT/durcid S035HTC 26 0.0013
RT/durod 6202 284 00015
TMM3 345 0.002
TMM4 47 0.002

~ | TMMS 63 00023
TMM10 98 00022
TN co non
™ m

Material Propedies
Materal Thickness (H)
RO43508 0020 v i

Generate Tables and Fles
None -
Freq.

Range ! 10 % | G

this software

/

For RF applications at
a specific frequency
or narrow frequency
range, then the RF
Design Dk values can
be used.

Example: When
designing a filter at 3
GHz the Design Dk
“Dk values for a

- specific frequency”

should be used and
the Frequency input
setto 3
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Software Operations, Design Dk values

= - Rogers Corporation, MWI-2018 s
Program  Design Type  Information
N sl names are b o of Rogers Comoration ROG
F_w_;i Matedal Name Buc Dx [+ ] TC Dk MC«»‘] ; CORPORATION
RT/durexd 5870 23 0012 115 0z o
RT/durond 5820 22 oows A% 1
T " RT/durcid 583002 196 00019 2
RT/dureid 6002 2% 0002 12
RT/duroid 6010LM 107 00023 425
Microstrip RT/durcid 603SHTC 6 00013 &6
RT/duroid 6202 2% 0005 13
TMM3 345 0002 k)
Transmission Line Information TMMS &7 0002 153
o | TMME 63 000z o1
TMM10 98 00022 38
THMMIN 00 nom k3 LA
« m |
Materal Properses Conductor Parameters
Thickness (T)
Matenal Thickness (H) 00008
RO43508 0020 ~n V202 ED ——
Acea Index Hal-Huray
Dk ¢ Thesmal Cond 8
3739 00037 082 wWam S JATTSM L e Copper roughness vakues
() use 2-wos Bulk Dk values 0 fcoon) .mhm
0 Dk values for a speciic frequency RMS) 028
© [0 values for ch bpedonce| | 2% microns
& Generate Tables and Fles
Frequency Nore *

[¥] Desplay results of only com calculation

Soueilic ol

3 GHz Freq

T w¥ g

Design DKk is built into
this software

/

Typically the user will
use Digital Design Dk
values for
characteristic
impedance, such as
PCB fabricators trying
to achieve a
controlled impedance
for a circuit.

Also this option is

good for high speed digital applications or
very wideband RF applications

ROGERS
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Software Operations, Analytical and Synthesis

Units can be changed between
English and Metric

«  Rogers Corporation, MWI-201 8

[E=—)

Program  Design Type  Information

V! Display resuts of only one calcutation

9 Dk valoes for charactenstc Impadance

/

A matetal names are bomsed, regstened rks of Rogens Coporstion
Matera Name Buk Dk Of  TCOk  ThemCon “ |
RT/durid 5370 233 00012 115 oz
RT/dursid 5380 22 00003 25 02
RY/durond 538002 1% 00019 2 02
RT/durod £002 2% o002 12 08
RT/dursid S010LM 107 00023 4% 0
RT/duroid £035MTC 13 00013 &5 144
RY /duroid 6202 2% ooms w3 062
™M 345 0002 7 07
TMM4 47 0002 153 07
| TMME 63 00022 M on
TMM10 98 0002 38 (3
ha LLTALY LX) nm M L 3
‘. | ] ] ’
Matersl Propeses Conductor Parametens
Thickness (T)
Wmusoe Tickase 9 0006 ¥ n
0.020 -
~ e T

Dx 1] Theemal Cond Conductvity

3712 0007 082  wim S813 X 10°7 Sém

) use zwas Bulk Dk values Sudsce Sae fm

Dk values for 3 spochic frequency Roughness (RMS) 028

<

User can select to generate a
table or file of information for a
range of frequencies.

For some circuit geometries
and/or designs, the synthesis
may be unstable.

Using the Analytical option is
safer and gives much more
information.

User can do a simple
Synthesis, then click to
Analytical and it will hold the
same data and give much more
information when the calculate
button is pressed.

Synthesis will generate the conductor width or spacing, given an impedance target.

Analytical will solve for impedance and other electrical properties given circuit geometry.

ROGERS
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Software Operations, Summary window

If this is checked, the text
window will clear each
time the calculate button
IS pressed.

If not checked, all of th
models ran will
accumulate in the text
window; with no known
limit.

With additional
information, the window
will default to the top, so
the user will need to
scroll down to see the

most | recent information.

# - Rogers Corporation, MWI-201 8 e =
Program  Design Type  Information
A sl names are b d, regustered trad of Rogers Comp ROG E R
- w—f | Matenal Name BukDk  Of  TCOk  ThemCon 3 gk AR
| RT/durod 5870 233 00012 115 022 o
RT/durend 5880 22 00005 125 02
‘ I wwwirogerscorp com
T H RT/durowd 5850LZ 1.96 0.001% 2 02
RT/duroid 6002 234 00012 12 08 ® Engsh O Metic
RT/dureid 6010LM 07 00023 <428 07 O Poiniact
Microstrip | RT/durcsd S03SHTC 36 0.0013 56 144
RT/duroid 6202 234 00015 3 068 Conductor Wicth (W)
| TMM3 345 002 37 07 006
Transmission Line Information T™MM4 47 0002 153 07 2
Convensional Microstnp - | mm 6. 9ma -n 072 Space (5) Length
Using 0.020 inch RO43508 circuit materials. Lol $: A -8 0000 [n 1 n
Conductor width = 0.043 in P o . i = oy
Impedance = 50.19 ohms | Matess Propadies Condoclor Persmetens
- 1 b Thickness
Effective dk = 28417 Bl ; (N) e (:)n .
Dielectric Loss is = 0.0385 dBjin RO43508 0020 v VaorEp  Sufece ’J o
Conductor loss is = 0.0521 dB/in Area Index min.
Total loss is = 0.0907 dB/fin Ok ot Themal Cond. Conductivty 38
365 00037 082 wWatHm 5813 X 1077 S/m Copper roughness values
Dielectnc Q Factor is 303.0 . gg'i"“' ) @ Op for
i O use rwis Buk Dk values Suface r ) b Opf Y
Conductor Q Factoris 3119 = RMS) 028 Achal measrement
Total Q Factor for ransmission line is 1537 2 Dk vakues for a spectic frequency foughnese
Dk vahues for charactenstic kmpedance 28 microns
avelength on ransmission line.
wavelength = 2333 in ‘ Ganarate Tables and Fles
wavelength = 1.166 in. B fraiyica None .

[V] Display resuts of only one

) Syrthesis Wicth

Imped Frequency
5"omml—l 3 GM: freq.

H | GMe

ROGERS

CORPORATION
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Software Operations, Summary window

After pressing the

Calculate button, the

information can be

highlighted and copied
into other Windows®
software such as a word

processor.

« . Rogers Corporation, MWI-2018

Transmission Line Information

Program  Design Type  Information

e

Microstrip

Conventonal Microstnp

IConductorwidth = 0.043 in

Impedance = 50.19 ohms
Effoctive dk = 28417

Dielectric Loss is = 0.0385 d8/in
Conductor joss is = 0.0521 dB/in
Total loss is = 0.0907 dB/m

Dielecinc Q Factor is 303.0
Conductor Q Factoris 311.9

Wavelength on transmission line
1 wavelength = 2333 in
1/2 wavelength = 1.166 in

V| Display resuts of cly one caloulation

Using 0.020 inch RO43508 circuit matenals

Total Q Factor for ransmission line 15 153 7

Ly

il
N matecal rames w0 Scensed. regetered Vademas of Rogers Coporaton ROGER
Materal Name Buk Dk Df TC Dk 'lhumCm\“. CORPORATION
RT/dureid 5870 23 00012 11§ 022 |g
RT/durcid 5880 22 00009 125 02 | .
WWW IOgerscorp com
RT/durod 588012 196 00019 2 02
RT/duroid 6002 254 00012 12 06 @ Englsh . Metric
RT/dureid 6010LM 107 00023 425 078 Crout Parameters
RT/durcid SJ3SHTC 36 00013 £5 144
RT/durcid 6202 2% 00015 13 0638 Conductor Width (W)
TMM3 345 0.002 37 0.7 0043 .
TS 47 0002 153 07 ' =
| TMME 63 03 N 072 Space (S) Length
TMMI0 S8 00022 -38 0.7 0005 1
| Tunn LI Y A3, T - b
< | M d ’
Material P Conductor Parameters
Thickness (H) @
Hatered ; 00006 ~ in Roughness loss model
ROL3508 0020 v iy /201 €D Suface
2z Aea Index Hal-Hurgy -
Dk D¢ Thesmal Cond. Conductivity 38
366 00037 02 wim SE13 XW07SM 0 g Copper roughress vekes
9 use z-wos Bulk Dk values Suface Saze fmicrens) . Optemum for accuracy
" Dk vahoes foca fef Roughness (RMS) 028 ) Actusl measurement
7 Dk vaoes for charactedstic impedance 28 mcrons
® G'::aon:Iumd&s
7 Syrthesis Wich Impedance ICdaho Frequency
e O 5 Ohms 3 GHz Freq. .
P o Range | [to ¥ | G
ROGERS 18
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Software Operations, Copy to other programs

3] Documentl - Word ? @ - x
HOME | INSERT ~ DESIGN  PAGELAVOUT  REFERENCES  MAIINGS  REVIEW  VIEW John Coanred - [
e, % e . -
o cut Calibri (Body) ~ A& Aav bl i Find
ER Copy

= 33 Replace

naBbCeDc AsBbcDe AaBbC( Assbccl AQBI asbcer acebceo: asbeene scebeco. mapbeene AaBchDll:

ThNormal | TNoSpac.. Headingl Heading2 Title Subtitle  Subtle Em. Emphasis  Intense E... Strong Quote 7| I3 Select

Styles & Editing ~

Example: copy from ™ st s
MWI-2018 and
paste into Windows®

Word

Conventional Microstrip
Using 0.020 inch RO4350B circuit materials.

Conductor width = 0.043 in.

Impedance = 50.19 ohms

Effective dk = 2.8417

Dielectric Loss is = 0.0385 dB/in

FPemdiictcnleen e _ A AFAA AR e

ROGERS
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Software Operations, Generating comma delimited file

A comma delimited file
can be generated with a
table of information.

A file will be saved in the
same directory as the
MWI[-2018 software and
named "mwi2018.txt".

The user can open this
file with Excel and follow
the prompts for importing
the file as a comma
delimited file. This will
allow the user to
manipulate the data and
generate graphs.

w Rogers Corporation, MWI-201 8

CORPORATION

Program  Design Type  Information
Al matesal names are icensed, registerad trademarks of Rogers Coponation
3 | Material Nome BkDk Df  TCDk  ThemCon * ROGER
k—w—,{ CORPORATION
o SR ) I
T 02 g
A temperary file has been created in the same directory as MWI-2018, named 06 © Engsh ) Metsc
w2018 0. 0.78 Crout Parameters
Microstrip This file can be opened in Excel, as 8 comma delimited file and data separated 144
nto cells. 00578 Conductor Width (W)
Transmission Line Informasion In Excel, Open File, change file type to ".tat, click on rwi2018:t and follow 07 0063 i
- the prompts with defimited option to ‘comma’, Please save the new Excel file on
Conventional Microstrip 23 a different name with an Exced s extension immediately, to avoid conflict if 0. % Space (S) Length
Using 0.020 inch RO43508 circuit materials you need to ,\; - 0008 | ' n
Conductor width = 0.043 in. generate ancther delimited text file 5
The immediate following informason is at3
Losses vs_Frequency table is given further
Roughness loss model
Impedance = 50.19 ohms Sudace -y 2
Effective dk = 28417 Avea Index Hormy
Ok o Thermal Cond. Conductivty 38
Dielectic Loss is = 0.0385 dB/in 366 00037 082 wAm 5813 X075 o Nod Copper reughness vakoes
Conduclor'loss:s-0.0SZ’I dB/in B 0so rwds Bk Dk Sae fmcrons) @) Optmum foe accuracy
Total loss is = 0.0907 dBfin - valors Sutace o
() Dk values for a spaciic frequency Roughness (RMS) 028
Dielectric Q Factoris 3030 ) Dk values for charactenstic Impedance 28 microns
Conductor Q Factoris 311.9
Total Q Factor for transmission line is 153.7 5 A Ganerate Tables and Fles
: F Fle lossvs. freq =
T SyrthessWigh  Impedance |c||am| sy : :
P . S EY ull' 3 GHz Fm
V' Display results of only one calculstion yrihess Sooce Range 1 o 30 GHe
ROGERS
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Software Operations, Generating Charts

Open Excel® spreadsheet, change file
type to "All Files" and open
"mwi2018.txt".

Click on delimited, click on Next, click on
comma delimited, click Next and Finish.

E2# With the table of information, you can
ramattng - Tabe- €ASIlY gENErate a graph.

To avoid complications, the user should
rename this new Excel file immediately,

»_to something other than "mwi2018.txt"
and with the ".xIs" extension.

BWI- 2018 Microstrip insertion loss model
using 20.7mil RO4003C™ LoPro™ substrate

]
—a—Condama lom

—Dhslecnic i0m

mwi2012 - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
L] Cut I = =
" o L
P kB Copy Canditional F
aste B I U - === | & 5= Merge & Center ~ - y €0 00 onditional Format z
- ~ Farmat Painter = L E $ % o e
Clipboard [F] Font [P Alignment [F] MNumber [F]
Iy ABC A ra -
H - 2- 0 L &2 & ¥ 2 i -
M15 - &
A E =3 ] E F =] H | J E L M N [a] F 2] R = T 1] W
1 | Convent Microstrip
2 |Using 0.0207 inch RO4003 LoPro  circuit  materials.
3 | Conduct width = 0.048 in.
4
5 |The immedia Following informat is at 0.01 GHz and the
& |Losses ws. Frequen table is given  further below  where  noted.
T
& Impedan = 43.959 ohms
a Effective dk. = 27308
10
i Dielectri Loss  is 31522 dBfin
12 Conduct loss iz 0,002 dBfin
13 Total  loss is 0.0021 dEfin
4
15 Dielectri O Factor iz 4174 I .l
18 Conduct G Factor i 1’37
i Total O Factor  for transmiz line is 1796
15
1 Wavelen on tran=miz line:
20 1 wavelern = T14.2 in.
El 2-Jan wavelen = 3571 in.
a2 4-dan wavelen = 1725 in.
25 G-dan wavelen = 89.28 in.
24
25 Open Single  End Fringing = 0.0085 inches
26
27 | Skin depth in copper s #H### inches
25
23 FPhase  Welogity:
a0 1HED2 meterstsec.
# #HHHE infzec.
a2 0605 Speed  of light
3
a4 Time  Delay 139.99 ps
35 FPhase Delay 0.504 degrees
36
37 | Ternper: rise per FF Fower iz 0.0135 Chw
% | Magimu RF Fower  nat Li=] eioeed 100C  rize abowe | ambient i TITEN
k]
40 |Loss  [dBfin)  ws. Frequen [GHz)
41 |Freq Diel Loss  Cond  Loss  Total  Loss

42 1 0003 -00:22
43 2 -00i o008
44 30027 -0.047
45 4 0038 -0.052
46 5 0048 -0.082
47 & 0085 -0.07%
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0075 121E-00
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Software Operations, Grounded Coplanar Waveguide

2 Rogers Corporation, MWI-201 8 [E=—)
Program  Design Type  Information
g | Mt Nome BAOk O ToOK M@:la CorrGaKtioN
| |[RT/durerd 5870 233 00012 15 02 |-
| RT/dureid 5880 22 0003 125 02
- WAW.I0QRISCOIR.com
T RY/dureid 5880L2 1% 00019 2 02
RT/dureid 6002 25 00012 12 06 0 Englsh ) Metac
RT/durcid 6010LM W7 0003 425 078 o Pt
Conductor Backed Coplanar Waveguide RT/dueid 603SHTC 18 00013 65 144
_ : RT/durod 6202 2% Q0015 13 068 Condictor Widh
This model assumes ideal via placement e 45 oo ¥ 07 T dnon
Transmission Line Information TMML 47 0002 153 07 n
| ™MMs 63 0023 - 072 Space (S) Length
| TNM10 38 oo 38 076 0009 , 1
TN 00 _____nom 47 _nx_ T n
| €} m ] »
M A Conductor Parameters
Matesal Thickness (H) 00008 (P
RO43508 0020 % R e
1/20z ED Avea index Hal-Huray -
D Df Thermal Cond Conductwty g
366 0.0037 062 WAt 5813 X107 S/m Avg Nodu Copper roughness vakes
© use 2.wes Buk Dk vohues Sidece Suze fmicrons) 0 Optimum for acouracy
Dk values for a specfic frequency Roughress (RMS) 028 SCkist v
= Dk values for charactenstic impedance 28 microes
p ‘ G:;r‘u‘l‘aelaudhu
* © Srthess Wb t:dmeo PO """""’G =
- 0O Hl
¥ Display resuts of cnly one calouation ) Syrehess Space S 2.";,. 1 {wi¥d | gu

Click on Design Type,
then Coplanar, then
Conductor Backed

Typically this model has
some accuracy issues
with thinner constructions
and copper thickness
variance.

Since this model cannot
determine the effects of
grounding via’'s on
impedance and loss,
some differences may
occur between an actual
circuit and this model

ROGERS

CORPORATION

22

Advanced Connectivity Solutions.



MWI-2018 Software Instruction Manual

Software Operations, Microstrip Edge Coupled

= Rogers Corporation, MWI-201 8 sendss
Program  Design Type  Information
N matenal names e b d. registered trademarks of Rogers Comonation i ROGER
W4 S w4 e e DA N D T B Towm G e a CORPORATION
[RT/drod 5670 233 0002 115 02 |o
RT/duroid 5880 22 0.0009 125 0z |
H RT/durod 5880LZ 19% 00019 2 02 | YMNLICQAMmCOD.COM
RT/durcid 6002 254 0.0012 12 06 O Engish ) Metse
RT/duroid 6010LM 07 00023 425 078 Crodt Parameters
Edge Coupled Microstip RT/duroid 6035HTC 36 00013 68 144
g RT/duroid 6202 2% 0.0015 13 0ee Conductor Width (W)
TMM3 345 0.002 7 07 0042
Transmission Line Information | TMMé 47 0002 153 07 X
.| TMME 63 00023 -1 072 Space (5) Length
TMM10 98 002 38 0.7% 008 1
TUMn LY} o002 ”. A T n
L ! -~ el 7_.
M A Conductor Parameters
Matena Thickness (H) o
00006 ~
AD43508 0020 v e e Poughnass ki sodel
Aoabdex  Haltumy
[ of Theesal Cond Conductivey s
366 007 082 wiKm S813 X10TSM  u o\ ii  Conperroughness vabes
@ use 2ads Buk Dk values Suface Size fmicrors) @ Opteum for accuracy
O D values for a spechic fequency Roughness (RMS) 022 Actusl messurement
Dk values for charactenste Impedance 28 mcrons
Generste Tables and Fles
O Anahucal
* o ) Ipedance [ Frequ i
O P o | Calcuate .
- =5 v Ohms GHz FIBQ
/! Deplay resuts of only cne calouation yrihess Spoce m\ to |30 GHe

Click on Design Type,
then Microstrip and then
Edge Coupled
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Software Operations, Stripline line models

There are multiple
methods to build stripline
circuits and additional
models have been added
to consider the most
common constructions.

= Rogers Corporation, MWI-2018 et
Program | Design Type |_Information
i Coplanar b A J names are censed, regatersd rics of Rogers Comoration
- ; o 2 CORPORATION
> B Conventional » ‘u Homogenous, Balanced Thickness Dk Df
Edge Coupled | Composite Balanced  » |7/ 0E®  -|, (365 (00037 W (0GrScorp com
; Broadside Coupled | Offset » | Two Dielectric Layers 8 Engish O Metic
W —+ 3 o celectrs 0 '
T | H3 { Theee Dielectric Layers v Crout Parameters
Offset Stripline
H3 RO43%0 - 0030 *n 365 00037 Canductor Wickth (W)
S el i Copper properties based on H3 laminate 0043
Uress otherwise specfied, sl ¥ names are k Omﬁ)
registerad trademarks of Rogers Coporstion e} 1 n
P Conductor Parameters
Matens Thickness (H) O
ROLIS06 = 00006 <~ in Roughnass loss model
. 00X “'n Susface
1/20: ED Area Index Hal-Hueray -
33 1] Themal Cond Conductnty s
365 00037 062 wWxm 5813 X10°7S/m Avg Nodkde Cappar roughness values
© use 2ads Bulk Dk values Suface Saze fmicons) @ Optemum for accurscy
‘ Actual measurement
Dk values for 8 specic frequency Roughness (RMS) 02
(7 Dk values for charactenstic impedance 28 mcrons
o G;:uel’dundﬁu
D | Otms 1 Ghz Freq
[V] Dusplay results of only one cakculation Ragel! |w0!® | i
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Software Operations, Stripline line models

For a composite or offset
composite stripline
circuit, the conductor
roughness number is
taken from the bottom
substrate properties.

In this example the
RO4000® family of
materials are used.
However any of Rogers'

laminates can be chosen.

# - Rogers Corporation, MWI-201 8 okl
Program  Design Type  Information
Al matensl names are Icansed. registerad tradamarks of Rogers Comporstion
Composte 3 O S
CORPORATION
Matens Thickness ok Of
‘ e 000 ~in 1365°}{00007 WA FOGRISCOrD com
. ; < : ® Engish ) Metnc
| Wy | RO4S0B4ON  ~ 00030
H3 B H2 n 3% o004 O P
Offset Stripline
H3 RO4350 » 000 ~ ., 366 00037 Conductor Wicth (W)
{aminate 0043
Transmission Line Information COPP popative based os 11 -
Urless otherwise spaciied, all matedal names are boensed, 0,095) -
registened trademarks of Rogers Comporstion - n ! n
P Conductor Parameters
Matons Thickness (H) o
RO43508 0020 ~|n wvcor bl Suface (RO S
: 1/20: ED Avea Index Hal-Huray -
O 1§ ThandCend Conductivly 38
366 00637 062 W/K™m 5813 X10°7S/m Avg Nod Copper roughness values
& use 2-mds Buk DK vakoes G Sae fmicrons) @ Optmum for accuracy
Dk values for a spaciic frequancy Roughness (RMS) 028 ' Achutl measurement
Dk values for charactenstic Impedance 28 e
& (:swueriamdﬁel
v Impedance Frequancy Noe .
CRILE 1 GM freq
[V Display ress of cny cne calouiation : ‘ Range ! 1030 | guy
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Software Operations, Reference information

= Rogers Coporation, MWI-2018 [E=p—) .
e e — User can get the references for whichever
= Aosm : AR copeies transmission line is selected
F - =S | Matensl Name Bk O Tk m-c«-fl‘; co.,OME,Em :
Download ormatson | RT/dured 5870 23 0002 s 0z o
Anisotropy dats | RT/durod $620 22 00005 2% 02 |§ . H H 1
| [peesiond Wlamessaz 1% ows @z oz | 'Mmmeescmon Example to the left: after microstrip design
= e, o wm 2 o e : : - -
|| et | Mamsmrc 3¢ omm 4 e || o= is selected, click on Information and click on
| RT/duod 6202 2% ooms 13 088 Conductor Welh (W) )
ek iberianton [ relll -S| References. The technical references used
7| Tams €3 00y o Sosce {5) Longh .
| nauro T I T 5 for the calculations are shown.
L - p——— " |
Mo Prooesen Conductor Parameters
Matersl Tachress 4 | — —
o s n [2 e copsenmias DR = )
o o Thermal Cond Program  Design Type  Information
% 07 0 wae Al material nampw &0 boonsed d of Rogen C o S
’:v::‘:::::um F_wﬂ Buk Dk o TCOx Thean Con = ; CORPORATION
Ok vakues for charactenstic Impedance RT/durond 5870 233 o002 -1 02 |,
RT/durosd 5880 22 00005 125 02 ‘
® At v RT/durcsd 538002 1% 00019 2 02 || (CLIGSGEND.Cm
. Sptesatian  Foodmce RT/durod 6002 294 o002 12 08 ® Engsh O Metc
= { 0 Ones RT/durod 6010LM 107 00023 425 o
I Shey et o o oon com ek Micros RT/duroxd S03SHTC 36 001 46 14 X Cunnmte
RT/durod 6202 2% 00015 13 063 Condsctor Width (W)
TMM3 345 0002 37 07 0043
References TMM4 47 0002 -153 07 s
B o = = | TMME 63 0003 11 072 Space (5) Length
X - ' TMM10 98 0002 3 0% 000 |0 1 g
e L i are from H A :’umrxi O,Q [T 1o S— '2,7‘1\*.
and Jenson, 1980 [EEE MTT S Interational Symposium Digest,
May 1980, Washington. D.C.. [EEE catalog # 80CH1545-3MTT. Matedsl Propesses Coniclor mmslon
This also uses the dispersion model of Kirschning and RH. Thickness (T)
Jansen, Electronics Letters, 1982 March 18, Vol. 18.No. 6 Materkd Thickoses () 00006 ~ mn Roighviets oae sode
pp 272-273 which was found betier than thatin H and J by S. Has oo 000 v 1202 €D Sudace it
Deibele and J B. Beyer. IEEE Trans MTT. Vol MTT-35. No. 5, 1987 Aooe lndex
May PP 535538, S:lgl‘o??:nmdhm I«:gm:zo&séonn&om 3:{ og” :;MM sm 0 38
STF 44 A74169, N7034. umommnmmmy 1975 0r0q 56 MR Raledie | CoouSAOMET
in T. Edwards, 2nd ed. Found pDesige’ © use 2-mis Buk Dk vakuss Suface o) @ mmhmw
Wiley, 1992 :m:;wmm 28 i = )
d mCrons
For more l\lqrmaionplease chick on Inft yon, Technical Inf
and Microstnp @ A G:;m'l’uuuudﬂu
- WM Impedance Caicudate Frequency
@) rests of calcuaon o (| Obms 1 G fmq
| Display only one I S0aC Range to {30 GHz
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Windows and Excel are licensed trademarks of Microsoft®

The Rogers' logo, RT/duroid, TMM, ULTRALAM, RO3000, RO3003, RO3006, RO3010, RO3035, RO4003,
R0O4450B, RO4000, LoPro, XT/duroid are licensed trademarks of Rogers Corporation

The information in this presentation is intended to assist you in working with Rogers' High-Frequency Materials. It is not intended to and does not create any
warranties, express or implied, including any warranty of merchantability or fitness for a particular purpose or that any results show in this presentation will
be achieved by a user for a particular purpose. The user is responsible for determining the suitability of Rogers' High Frequency Materials for each
application.

This presentation may not be reproduced, copied, published, broadcast, transmitted or otherwise distributed without the written approval of Rogers
Corporation.

©2018 Rogers Corporation. All rights reserved
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