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Installing:

e After downloading the mwi2019.exe file, save it on the primary hard drive of the
computer that will be using the software

— Do not install on a network system
— Do not run from a thumb drive

— 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 "mwi2019.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

Program  Design Type  Information

v

Dielectric Constant
“Bulk Dk"

All matenial names are liceNged, registered trade

Thermal Coefficient of Dk

Dissipation Factor

Microstrip

Transmission Line Information

Display results of only one calculation

-Material MName Bulk Dk of TC Dk Them D::n-I i [ corroraTiON
{RT/duraid 5870 233 0.0012 -115 022 |=
RT/durcid 5280 22 0.0009 -125 02
RT/duroid 5380LZ 1% 00013 2 02 WA.[OgeISEarp.com
RT/durcid 6002 294 0.0012 12 0.6 @ English ) Metric
RT/durcid 6010LM 107 0.0023 425 078 Circuit Parameters
RT/duroid 6035HTC 36 0.0013 66 144
RT/durcid £202 2594 0.0015 13 0.68 Conductar Width (W)
THIM3 RT/durcid 6202 is PTFE material with woven glass ceramic g 0043
TMM4 Moisture absorption = 0.05 %

L | TMMs Coefficient of Themmal Expansion = 30 ppm/C in Z-z<z
TMMID UL Flame rating = 54V-0
TRARAAME oo 0Ny A7 n7sc 3k
< 11 | b

Material Properties

Material Thickness (H)
RO43508 0.020 - in
Dk Df Themal Cond.
3.66 0.0037 062  wW/K'm

@ use z-axds Bulk Dk values
() Dk values for a specffic frequency
() Dk values for characteristic Impedance

© Anaiytical Impedance
e () Syrthesis Width 50 | ohms

Conductor Parameters

Thickness (T) jurace
00006 v i 38 Roughness loss model
1/20z ED Hall-Hurray -
o Average Nodule
Conductivity radius {microns)
5812 X107 S/m 028 Copper roughness values

@ Optimum for accuracy

Surface Roughness (RMS) ) Actual measurement

238 microns
Generate Tables and Files
Frequency MNone -
Freq.

Range || | to |30 | g,

Thermal
conductivity
| of the
substrate

When floating
the mouse over
the material

N hame,
additional
information will
be shown.
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Software Operations, material thickness

Only standard thicknesses of the
selected material are shown. This
can be overridden.

Program  Design Type  Information
)
T H
[l Microstrip
Transmission Line Information
MWI-2019 Rev.l
Lastupdated January 2019
Display results of only one calculation

All material names are licensed, registered trademarks of Rogeys

Material Name

Bulk Dk

ROGERS

CORPORATIOMN

{RT/duraid 5870 02 |

RT/duroid 5880 02 WWW.IOQEISCOIp.com
RT/duroid 5330L7 02

RT/duroid 6002 06 @ English ) Metric
RT/duroid 6010LM 078 Gy Pammaies

RT/durcid 6035HTC 144

RT/duroid 6202 068 Conductor Width (W)
TMM3 07 0043 .
TMMS 0.7 "
TMME 072 Space (5) Length
TMM10 0.76 0009 |, .
TRAMME nwe . n. ! Lk
€| C

Meteril Propesties / Conductor Parameters Suface

Thickness (T)
Material Thickness (H} 0.0006 . et
0 8 0.020 . . ¥ in 38 Roughness loss model
: = 1/20z ED . Nod Hall-Hurray -
Dik Df Thermal Cond. Conductivity m\:j?zg{;iu‘:mi}e
366 0.0037 0682 wiKm 5813 X 1077 S/m 028 Copper roughness values

@ use z-ads Bulk Dk values

() Dk values for a specific frequency

@ Anahytical

() Synthesis Width

m
£

() Dk values for characteristic Impedance

Impedance
50 | ohms

1

Surface Roughness (RMS)

28 microns
Generate Tables and Files
Frequency None -
Freq.
Range | | to 20 | gpe

@ Optimum for accuracy
) Actual measurement
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Software Operations, copper definition

When copper is selected
only standard

BT thicknesses and copper
Program  Design Type  Information
! _ _ _ _ | types of the selected
All material names are licensed, registered trademarks of Rogers Comporation R O G y S i
kw — Material Name BukDk  Df  TCDk  ThemCon * e material are shown.
iRT/duroid 5870 233 0.0012 -115 0.22 H H H
T/ drod 5660 22 o0 , This can be overridden.
LU RT/duroid 5880LZ 1 00019 2 02 Wi I0gersgiin.com
RT/duroid 6002 294 00012 12 0s @ Engish / © Metric
RT/duroid 6010LM 107 0.0023 425 0.78 Girouit Blfemeters
il Microstrip RT/durcid 6035HTC 36 0.0013 66 144
l RT/duroid 6202 284 Qo5 13 068 ofrctor Viicth (W)
TMM3 345 0.002 37 07 0041 .
Transmission Line Information TMM4 47 0.002 153 07 n
i | Tmms £3 00023 1 072 Space () Length
TMM10 93 0002 -3 076 0008 | T 1.
TRARAAN: oo oy A7 nsc : = in.
< T |
Material Properties Conductor Pamme‘tﬁ o
- Thickn:
MWI-2019 Rev.1 Metor Thickness ) Jhetness rv” . Area Index
RO4350B 0.020 - . Sk 38 Roughness loss model
Lastupdated January 2019 - v oin. 1/20z ED Hall-Huray -
A MNodul
Dk D Themal Cond. Conductivity m‘::l?l_'zg{fnic;::nl-sl}e
386 0.0037 062 wiKm 5.813 X10°7 5/m 028 Copper roughness values
@ use z-zdis Bulk Dk values '?E' Optimum for accuracy
() Dk values for a specific frequency Surface ss (RMS) ) bR e e
() Dk values for characteristic Impedance 238 mi
- G Tabm e Rl Conductor conductivity
© Al Impedarice Frequency None - b d ; h
v © s[5 e e can be entered; however
Display results of only one calculation Syrthesis Space E:r?ée 1 to 30 GHz It WI I I a‘ﬁ:ect al I con d u Cto r

layers of the circuit
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Software Operations, copper definition

Program  Design Type  Information

v

T

Transmission Line Information

MWI-2019 Rewv.1

Display results of only one calculation

Microstrip

Lastupdated January 2019

All material names are licensed, registered trademarks of Rogers Comporation

@ use z-axis Bulk Dk values
() Dk values for a specific frequency
() Dk values for characteristic Impedance

© Analytical Impedance

() Synthesis Width 50 | ohms

Syrthesis Space

Surface Roughness (RMS)
28

microns

Material Name Bulk Dk Df TC Dk ThenﬂConu’: CORPORATION
iRT/duroid 5870 233 0.0012 -115 0.22 |E

RT/duroid 5880 22 0.000% -125 02 R

) WWW.rogerscorp.com

RT/durcid 538017 1.36 0.0013 22 02

RT/durcid 6002 2594 0.0m2 12 06 @ English ) Metric
RT/durcid 6010LM 107 0.0023 -425 078 Crout Parametens

RT/duroid 6035HTC 16 0.0013 66 144

RT/durcid 6202 2594 0.0015 13 068 Conductor Width (W)
TMM3 345 0.002 37 07 00431 .
TMM4 47 po02 153 07 -
TMME 63 0.0023 -1 0.72 Space (S) Length
TMM10 58 0.0022 -38 0.76 0ooe | 1 )
TRARAAN: oo oy A7 nsc v -k in.
< m | ¥

Material Propertis Conductor Parameters e

Thickness (T)
Material Thickness (H) 0.0006 ) 6.2
5 ¥ in. 38 Roughness loss model
RO43508 0020~ i
: 1/20z ED Hall-Hurray -
Average Nodule
Dk o Themal Cond. Conductivity radie fricrons)
366 0.0037 062 wiKm ' 5813 X107 S/m 028 Copper roughness values

(@ Optimum for accuracy
() Actual measurement

Generate Tables and Files

None -

Freq.
Range || to 30 | GH:

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
accurate when used
below about 10 GHz

The Hall-Huray model is
most accurate at higher
frequencies and very
wideband

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

Program  Design Type  Information

v

All material names are licensed, registered trademarks of Rogers Comporation

i Microstrip

Transmission Line Information

MWI-2019 Rewv.1

Lastupdated January 2019

Display results of onby one calculation

Material Name Bulk Dk Df TC Dk Them &”'Ii CORPORAT B
AT /duroid 5870 233 0.0012 -115 0.22 |E

RT/duroid 5880 22 0.0009 -125 02

RT/duroid 5880LZ 15 00019 2 02 Wi I0QEZEDID.com
RT/durcid 6002 294 0.0012 12 06 @ Egatl ) Metric
RT/durcid 6010LM 107 0.0023 425 0.78 P

RT/duroid 6035HTC 36 0.0013 66 144

RT/duroid 6202 23 Qo5 13 0.68 Conductor Width (W)

TMM3 345 0.002 37 ! 0043 .

TMM4 47 0002 153 07 n

TMME 63 00023 1 072 Space (5)
TMM10 38 0002 078 0.003 _
TRARAANG oo nonnvy A7 n7c i in.
< 1 4 | 3

Material Properties Conductor Parameters e

Materizl Thickness {H) Eﬁ;e“ rvI‘J _ gealic

RO43508 0.020 v i in. 38 Roughness loss model

1/20z ED Hall-Humray -
Dk of Themal Cond. Conductivity ;;?Eg;ni:‘ﬁ;l}e
166 0.0037 062 W/Km 5.813 X10°7 S/m 028 Copper roughness values

@ use z-ads Bulk Dk values

() Dk values for a specific frequency

() Dk values for characteristic Impedance 28

D) R Impedance Frequency

Surface Roughness (RMS)

© Synthesis Width (50 | o 1 GH

Syrthesis Space

@ Optimum for accuracy
() Actual measurement

microns

Generate Tables and Files

None -

Freg.
Range 1 to |30 GHz

A ¥

J When changing from one

material to another, the
nearest standard
thickness of new material
selected will be chosen.

» The optimum copper type
will be automatically
selected, for the newly
selected material.

Both of these can be
overridden.
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Software Operations, Design Dk values

Program  Design Type  Information

v

All material names are licensed, registered trademarks of Rogers Corporation

Microstrip

Transmission Line Information

MWI-2019 Rev.1

Lastupdated January 2019

Display results of only one calculation

Material Name Bulk Dic Df TC Dk Therm Cori (ISOCR)FE);I AE1 %%
AT /durcid 5870 233 0.0012 -115 0.22 | E

RT./durcid 5880 22 0.0009 -125 02 e ——

i WWW.IDQEerscorp.com

RT/duroid 5880L7 156 0.0019 22 02

RT/duroid 6002 294 0002 12 06 @ Engish @ Metic
RT/durcid £010LM 10.7 0.0023 -425 0.78 TarEE e

RT./durcid 6035HTC KX 0.0013 B 144

AT /duroid 6202 294 Qo015 13 068 Berte (T
TMM3 345 0.002 37 0.7 0.043
TMM4 47 0.002 -15.3 0.7
TMME 63 00023 -1 072 5 5) Length
THMM10 98 0002 -3 076 08 | T 1
TRARAAME oo in nn A7 noc i : i n.
| m | b

Material Propeties Conductor Parameters £ e

Thickness (T}
Material Thickness (H) 00E - ls drealiicn
: in 18 Roughness loss model
RO4350B 0.020 v in
: 1/20z ED R Nodul Hall-Humray -
Dk of Themal Cond. Condyefuity s fuicrons)
3.66 0.0037 062wk 5. X077 §/m 028 Copper roughness values

@ use z-axs Bulk Dk values
() Dk values for a specific frequency

() Dk values for characteristic Impedance

© Anatical Impedance
() Synthesis Width 50 | ohms

NESIS opace

Surface Roughness {(RMS)
28

microns

Frequency

@ Optimum for accuracy
() Actual measurement

Generate Tables and Files

None -

Freq.

Range || to |30 GHz

Design DKk is built into
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

ROGERS
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Software Operations, Design Dk values

Program  Design Type  Information

v

Microstrip

Transmission Line Information

MWI-2019 Rewv.1

Lastupdated January 2019

Display results of onby one calculation

All material names are licensed, registered trademarks of Rogers Comporation

Material Name Bulk Dk Df TC Dk Them Com * BO?‘E;I E1 &%
RT/durcid 5870 233 0.0012 -115 022 =
RT/duracid 5880 22 0.0009 -125 02 [OQBISCOID.COMm
i WWW.rogerscorp.com
RT/durcid 5880LZ 196 0.0019 22 02
RT/durcid 6002 294 0.0012 12 08 @ English ) Metric
RT/durcid 8010LM 10.7 0.0023 -425 078 Circuit Parameters
RT/durcid 6035HTC 36 0.0013 £6 144
RT/durcid 6202 2594 0.0015 13 068 Conductor Widt
TMM3 345 0.002 7 07 0.043
TMM4 47 0.002 -153 07 n-
TMME 63 0.0023 -1 072 Spade (S) Length
TMM10 98 0.0022 -38 0.76 0os | 1 )
TRARAANG oo oy A7 n7c i : = in.
< m | 3
Material Properties Conductor Parameters Cbace
Thickness (T)
Material Thickness (H) 00006 1= bzl
. i 18 Roughness loss model

RO43508 0.020 - in

' 1/20z ED HalHumay

Dk Df Themmal Cond. CongeBeivity ;‘mgﬁmg";ﬂf

37319 0.0037 062 W/Km 5 X10°7 5/m 028 Copper roughness values

use z-axis Bulk Dk values

LNESIS opace

Surface Roughness (RMS)

I'_\I
@ Dk values for a specific frequency
() Dk values for characteristic Impedance 28

@ Optimum for accuracy
() Actual measurement

microns
. . Generate Tables and Files
@ Anahytical e, Frequency Mo -
T O SythesisWidh (50 | g 3 G
= = Freq.

Range |1 to |30 GHz

Eiessss] Design DK is built into

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

ROGERS
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Software Operations, Design Dk values

Program  Design Type  Information

All material names are licensed, registered trademarks of Rogers Corporation

FWH Material Name Bulk Dk Df TCDk  Them Com * CORPORATION
RT/durcid 5870 233 0.0Mm2 -5 022 |=
RT/durcid 5880 22 0.0003 -125 02
i WWW.rogerscorp.com
LA RT/duroid 5880LZ 1% 00018 2 02 [0QeISCorp.com
RT/durcid 6002 294 00012 12 06 @ Engish  ©® Metric
RT/durcid 6010LM 07 0.0023 -425 078 Circuit Parameters
Microstrip RT/durcid 6035HTC 36 0.0013 66 1.44
RT/duroid 6202 234 00015 13 068 Frr T
TMM3 345 0.002 37 07 0.043
Transmission Line Information TMM4 47 0.002 -153 07
| TMms 63 00023 1 072 Length
TMM10 58 0.0022 -38 0.76 1
ThMAR: co nnang A3 nse in n
< m | 3
Material Properties Conductor Parameters A
- Thickness
MWI-2019 Rewv.1 P Thickness (H) m A;e; Indeze - | Ny
X ughness 10ss mo
Last updated January 2019 RO43508 0020 v, Hall-Hurray -
Average Nodule
Dk Df Themal Cond. radius {microns)
3717 0.0037 062 wik'm - 028 Copper roughness values
() use z-ads Bulk Dk values '?E' Optimum for accuracy
() Dk values for a specific frequency Surface Roughness (RMS) 2 BN e
. @ Dk values for characteristic Impedance 28 microns
. i Generate Tables and Files
@ Analytical remiTE Frequency None -
T O SyhessWidh (50 | s 1 GhHe
= - Freq.
Display results of only one calculation Synthesis Space Hr:r?ge 1 to |20 GHz

e Design DK 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

CORPORATION
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Software Operations, Analytical and Synthesis

Units can be changed between
English and Metric

- User can select to generate a

Program  Design Type  Information

Material Properties

() use z-ais Bulk Dk values
() Dk values for a specific frequency
@ Dk values for charactenistic Impedance

@ Analytical Impedance

Display results of only one calculation

Conductor Parameters

Surface Roughness (RMS)

238

microns

Frequency

GHz

@ Optinglim for accuracy
) ActfBl measurement

Generate’ Tables and Files

FreE
Table, Loss vs. Freq
Rai File, Loss vs. Freq |Hz

() Synthesis Width
/ Synthesis Space

table or file of information for a

Al material names are licensed, registered of Rogers Comporation range Of freq uenCIeS.
|e W H| Material Name Bulk Dk of TC Dk Therm Coni =
RT/duroid 5670 23 0o0mz 118 022
| ! ) Mamdsmoz 1% o 2 02 For some circuit geometries
| Mgty 107 o o5 om || g O and/or designs, the synthesis
i Microstrip RT/durcid G035HTC 36 000F 66 1244
1 RT/duroid 6202 24 omis M 068 Conductor Widh (W) may be unstable.
I - _ THM3 345 oz ¥ 07 0w
Transmission Line Information TMM4 47 0.002 -15.3 07 . . . .
! o | ume &3 oo 1 on Spwe(®  Lengh Using the Analytical option is
TMMIO 98 ooz a8 076 _ no 1 L .
Tpen 2o nan e QX safer and gives much more

information.

. Surface
- Thickn
MWI-2019 Rev.1 etora - T Area Index
Last updated January 2019 Rossene e ame - || Itis highly recommended for
: z Hall-Hu -
Dk Of Themmal Cond. Conductivity ﬁm‘ﬂg{;.:%ﬂf gnly .
T 00 08 wam | SBBXWTSM oxm o coenfimesvawe || LNE USEr t0 dO a simple

Synthesis calculation, then
click 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

CORPORATION
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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 t
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.

Information

Program

Design Type

w

Microstrip

Transmission Line Information

Conventional Microstrip
Using 0.020 inch RO43508B circuit materials.
Conductor width = 0.043 in.

Impedance =49.70 ochms
Effective dk=2.8724

Dielectric Loss is =0.0129 dB/fin
Conductor loss is =0.0251 dB/in
Total loss is =0.0387 dBfin

Dielectric @ Factoris 303.0
Conductor Q Factor is 180.1
otal Q Factor for transmission line is 112.9

All material names are licensed, registered trademarks of Rogers Corporation

Material Name Bulk Dk of TC Dk Them Coni = Bo%g AE1 E%

RT/duraid 5870 233 0002 115 022 |

RT/duroid 5880 22 0.000% 125 02 R

RT/duroid 5880LZ 156 0.0019 22 02 Wnw.rogerscorp.com

RT/duroid 6002 294 0.0012 12 06 @ English ) Metric

RT/duroid 6010LM 10.7 00023 425 078 Circuit Parameters

RT/duroid 6035HTC 36 0.0013 66 1.44

RT/duroid 6202 294 0.0015 13 068 Conductor Width (W)

TMM3 345 0.002 37 0.7 ooz,

TMM4 47 0.002 -15.3 07 :

TMME 63 0.0023 -1 072 Space (S) Length

TMMID 98 0.0022 -38 07 0009 | 1 =

ThARAAMG oG n oy A nIc -

i I | b

Matesial Properies Conductor Parameters o

Material Thickness (H) Jhﬁess {P _ bz L=

RO4I508 0.020 m in. 38 Roughness loss model
1/202 ED Hall-Huray -

Dk of Themal Cond. Conductivity ;:?Eg{;ig:ﬂ;lf
ENavi 0.0037 062  Wim 5.813 X107 S/m 028 Copper roughness values

@ Optimum for accuracy
() Actual measuremert

() use z-wds Bulk Dk values
Surface Roughness (RMS)

() Dk values for a speciic frequency

@ Dk values for characteristic Impedance 28 microns
avelength on transmission line:
wavelength = 6.964 in. @ Analytical Generate Tables and Files
wavelength = 3.482 in. s ks Impedance : : Frequency Nome -
i () Synthesis Width 50 | Ohms E Calculate i 1 GHz
) i e Freg.
Display results of only one c; Synthesis Space Range 1 to |30 GHz
" -
ROGERS
CORPORATION 17
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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.

Program  Design Type  Information

e

All material names are licensed, registered trademarics of Rogers Corporation

Microstrip

Transmission Line Information

Conventional Microstrip
Using 0.020 |nch R0435{]B circuit materials.

Dielectric Loss is = 0.0129 dB/in
Conductor loss is = 0.0251 dBfin
Total loss is =0.0381 dBfin|

Dielectric Q Factor is 303.0|
Conductor G Factoris 180.1
Total Q Factor for fransmission line is 112.9|

Wavelength on transmission line:
1wavelength = 6.964 in.
1/2 wavelength = 3482 in.

Display results of only one calculation

Material Mame Bullc Dk of TC Dk Them Corn * RO%E);I AE1 E,?

RT./duroid 5870 233 0.0012 -115 022

RT/durcid 5380 22 oooos 125 02 .

RT./durcid B&20L7 156 0.0019 2 0.2 104 )

RT/durcid 002 254 0.0012 12 06 @ English ©) Metric

RT./durcid &010LM 107 0.0023 -425 0,78 R E T

RT./duroid 6035HTC 16 0.0013 66 144

RT/durcid 6202 254 0.0015 13 068 Conductor Width (W)

TMM3 345 0.002 37 0.7 W .

TMM4 47 0002 153 07 -

TMME 53 00023 -1 072 Space (3) Length

TMM1D 58 0.0022 -38 0.76 il - 'I_ -

TRARAA R oo n ey A9 noc .

< | 1] 3

Material Properties Conductor Parameters cutace

Materal Thickness (H) &@ﬂ:‘) . bzl Lait=r

RO4350B 0.020 - in in. 38 Roughness loss model
1/202 ED Hal-Humay =

Dk Of Thermal Cond. Conductivity gaﬁg%zigziil)e
37 0.0037 062  wWiKkm 5.813 X10°7 5/m 028 Copper roughness values

() use z-ads Bulk Dk values

() Dk values for a specific frequency
@ Dk values for characteristic Impedance

© Anahical Impedance
() Synthesis Width Ohms

(@ Optimum for accuracy
Surface Roughness (RMS) () Actual measurement

28 microns

Generate Tables and Files
Frequency

— None -
Calculate 1 GHz
Hange - te - GHz

ROGERS
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MWI-2019 Software Instruction Manual

Software Operations, Copy to other programs

]

Documentl - Werd 7 @ - x
FTIl HOME | INSERT  DESIGN  PAGELAYOUT — REFERENCES ~ MAILNGS — REVIEW  VIEW John Coonrod ~
e X Cut

b Find ~
23¢ Replace
Iy Select~
Styles n  Editing -

B Copy

Calibri Bady) [l <| A A Aa- e i
Paste

Example: copy from =0T T
MWI-2019 and

paste into Windows®

Word

AaBbCeDt AaBbCeDe AaBbC( AaBbCcl /—\a B\ AaBbCcC AaBbCcDi AaBbCeDe AaBbCcDc AaBbCeDt AaBbCCD( AaBbCeD
TNormal | TNo Spac.. Heading1

Heading2 ~ Title Subtitle  SubtleEm.. Emphasis IntenseE.  Strong Quote  Intense Q..

Paragraph ]

<k

Conventional Microstrip|
Using 0.020 inch RO4350B circuit materials.

Conductor width = 0.043 in.

Impedance = 49.70 ohms

Effective dk = 2.8724

Dielectric Loss is = 0.0129 dB/in
Conductor loss is = 0.0251 dB/in

Total loss is = 0.0381 dB/in

Dielectric Q Factor is 303.0

Candirtar N Fartaric 120 1

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-2019 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.

Program

Information

All material names are licensed, registered trademarks of Rogers Comporation

Design Type

|@ W H| Material Mame Bulk Dk of
RT/duroid 5870 233 0.00m2
RT/duroid 5880 22 0.0009
T H RT/durcid 5880LZ 196 0.0019
RT/duroid 6002 254 0.omz2
RT/durcid 6010LM 107 0.0023
Microstrip RT/durcid 8035HTC 36 00013
RT/duroid 6202 254 0.005
TMM3 345 0.002
Transmission Line Information TMM4 47 0.002
Conventional Microstrip - | Thme 53 0.00z3
Using 0.020 inch RO4350B circuitp—==: — w2
Conductor width = 0.043 in. File Created d -

The immediate following informa
Losses vs. Frequency table is giy

Impedance = 49.70 ohms
Effective dk = 2.8724

Dielectric Loss is =0.0129 dBfin
Conductor loss is = 0.0251 dB/in
Total loss is =0.0381 dB/in

Atemperary file has been created in the same directory as MWI-2019, named
mwi2019. bt

This file can be opened in Excel, as a comma delimited file and data separated
into cells,

In Excel, Open File, change file type to ", click on mwi2017.tet and fellow
the prompts with delimited option to 'comma’, Please save the new Excel file

as a different name with an Excel xls extension immediately, to avoid conflict if

Ty gtaeem; Cor e CORPORATION
-115 022
1 02 WWW.I0gerscorp.com
. X
22 02
12 06 @ English ) Metric
425 078 Circuit Parameters
-66 144
13 0.8 Conductor Width (W)
7 07 e
<153 07 :
-1 0.72 Space (S) Length
0.76 : 1
0% 2 0008 | [T i
v
Conductor Parameaters
) Surface
Thickness (T) Area Index

0.0006 ~
1420z ED

Conductivity

5.813 X10°7 5/m

Surface Roughness (RMS)

in.

a8 Roughness loss model

Hall-Hurmray -
Average Module
radius {microns)

0.28

Copper roughness values
@ Optimum for accuracy
() Actual measurement

i . i you need to generate another delimited text file 78 )
Dielectric Q Factoris 303.0 micrans
Conductor Q Factoris 180.1
Total Q Factor for transmission lif) . . Generate Tables and Files
Eency File. Loss vs. Freq -
1 GHz .
Display results of only one calculatio Hr:gée 1 tg 30 GHz
ROGERS
CORPORATION 20
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Software Operations, Generating Charts
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mwi2019 - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER ADD-INS LOAD TEST TEAM
alla - - =
Yo G kA == ¥ B " P
P B Copy - C d"- I F -
aste I u- =S == &= EHMegeliCenter - $ - % 2 G N onditional Format as ||
- * Format Painter - 9 Formatting= Table~
Clipboard o Font o Alignment [F] MNumber ]
moAl oz
H S &0 & @ ¥ 2l & -
Al A fr Conventional
A B [5 o E F G H J K L [ 1] [u} P a R s
1] CDnueml!M\croslrip
2 |Uzing 0.02 inch RO4350E circuit materials.
2 |Conduct width = 0.043 in,
4
5 |The immediat following informatic is at 1GHz and the
£ |Losses ws Frequenc table is given  futher  below  where  noted.
7
s Impedan = 437 chms
k] Effective dk = 2.5724 0
10
1 Dielectric Loss is = 0.0123 dBfin
2 Conduch lass is = 0.0251 dBtin
12 Total loss is = 0.0351 dBlin
"
13 Dielectric Q Factor is 303 -0.1
1 Condush Factar iz 1801
7 Total =} Factor  for transmiss line is 12,9
1@
L ‘wlavelen: on transmisz line:
20 1 waveleng = £.364 in 02
o 2-Jan wavslene = 3.482 in.
2z 4-Jan waveleng = 1741 in.
23 8-Jan waveleng = 0.87 in.
24
5 Open  Single End Fringing = 0.0081 inches
26 -0.3
27 |Skin  depth in copper s = I inches
28
23 Phase \elogiy:
a0 HHHH metersisec.
k] FHEHE inisec, 0
32 059 Speed  of light )
33
4 Time Delay = 14359 ps
35 Phase Delay = 51634 degrees
36
37 | Tempera rise per RF Pouwer  is 02358 Ciw' -05
3 An applied power  of 423.9%  will cause  a Jo0c rise above  ambient
23
#0 |Loss [dBfin) s Frequent [GHz)
4 |Freq Diel_Los: Cond_Le Total_Loss
42 1 -0012 -0.025 -0.035 08
43 2 -0025 -0033 -0.065 )
4 3 -0038 -0052 -0031
45 4 -0.051 -0084  -0116
46 5 -0085 -0076 D42
47 6 -0073 -003&% -0766
45 7 -009 01 -0 07
43 & 0104 -0 -D.216
50 9 -0Mg -012z  -0.241
&1 o -0131 -0133 -0.265
[ M -nw¥s -nw@d -n7A
-0.8

Open Excel® spreadsheet, change file
type to "All Files" and open
"mwi2019.txt".

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

With the table of information, you can
easily generate a graph.

To avoid complications, the user should
rename this new Excel file immediately,
to something other than "mwi2019.txt"
and with the ".xIs" extension.

—e—total bs
—a—Diel b=

—e—cond loss

15 20 25 30 35

AUVATILEU LOTITIECUVILY SUIULVIS
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Software Operations, Grounded Coplanar Waveguide

Click on Design Type,

Program  Design Type  Information
| All material names are licensed, registered trad ks of Rogers Corporation ROG E RS | then COpIanar, then
GS, ; J
l(_ — w P MatenaI.Name Bulk Dk Df TC Dk Them Coni CORPORATION Conductor Backed
RT/duroid 5870 233 0.0012 -115 022 B
RT/durcid 5880 22 0.0009 -125 02
RT/duroid 6002 284 00012 12 06 ® Engish ) Metic
W RT/durcid 6010LM 0.7 0.0023 -425 078 Rt Faancias
Conductor Backed Coplanar Waveguide RT/durcid §035HTC 15 00012 £E 144 Typ| Cal Iy th | S mo d el h as
I This model assumes ideal via placement ?ﬁ;mid 522 i'ﬁ ?]"?0125 ;g ?]'6?3 Lo batiivi] .
(| Transmission Line Information TMM4 47 0002 -153 07 . some accuracy ISSues
I L | TMmE 63 00023 -1 072 Space (5) Length 1 i 1
! e S obwm mon | omd e with thinner constructions
b S ———— ' and copper thickness
) ) Conductor Parameters .
(EEEIREEEE Thickn Surface Varl an Ce .
Material Thickness (H) dmess (1) Area Index
RO43508 0.020 i 0.0008 = i, 38 Roughness loss model ) )
] == HolHuray Since this model cannot
Dk Of Themal Cond. Conductivity g‘éﬁg{fmg%iil)e d . h ﬁ f
366 0.0037 062 w/Km 5.813 X 1077 5/m 028 Copper roughness values eterm I ne t e e eCtS O
@ use z-ads Bulk Dk values @ Optimum for accuracy H (]
() Dk values for a specific frequency Surface Roughness (RMS) © Actual measurement g ro u n d I n g VI a S 0 n
() Dk values for characteristic Impedance 28 microns | m p ed an Ce an d | OSS ,
PR Generate Tables and Fles some differences may
@ Analytical Imped Frequency
1 - ] mpedance File, Loss vs. Freg -
© Smhess Widh (50| opng Toew occur between an actual
[V Display results of oniy. ane calcuiation? (©) Synthesis Space Range | to 30 GHe . . .
circuit and this model
ROCER: 22
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Software Operations, Microstrip Edge Coupled

I Program  Design Type  Information I C“Ck on DeSlg n Type,
All material names are licensed, registered trademarks of Rogers Corporation . .
_ ROGERS then Microstrip and then
Fw%sk_w_‘,‘* Material Name Bulk D Df TC Dk Them Corn * CORPORATION d C I dp
RT/durcid 5870 233 0.0012 -115 0.22 H E e ou e
T RT/durcid 58280 22 0.0009 -125 02 P g p
H RT/durcid 5880LZ 156 0.0019 22 02
RT/duroid 6002 294 Q002 12 06 @ Engish @) Metric
il RT./duroid 6010LM 10.7 0.0023 -425 0.78 T ne
Edge Coupled Microstrip F{Tf’duroid 6035HTC 36 0.0013 66 144
I RT/durcid 6202 294 0.0015 13 068 Conductor Width (W)
TMM3 345 0.002 37 07 0043 .
| Transmission Line Information TMM4 47 0.002 -15.3 07 : .
i L | TMMe 63 0.0023 -1 072 Space (5) Length
| TMM10 9.8 0.0022 -38 0.76 0008 . 1 )
TRMAE oo nnne a9 nwe : in. ~k
4 Tl | 3
Materal Properties Conductor Parameters oo
Thickness
Materal Thickness (H) 0.0006 {P _ pealiies
- in. 38 Roughness loss model
RO43508 0.020 * in
: 1/20z ED . Nodul Hall-Humray -
Dk Df Themal Cond. Conductivity m‘::I?L'zg{?nicr‘:mL;}e
366 0.0037 062 wW/K'm 5.813 X 1077 5/m 028 Copper roughness values
@ use z-mds Bulk Dk values @ Optimum for accuracy
) Dk values for a specific frequency Surface Roughness (RMS) © Actual measurement
() Dk values for characteristic Impedance 28 microns
. X Generate Tables and Files
@ Anahytical et s Frequency Fle. Loss vs. Freq
Freq. 1
Range to 3 GH,

ROGERS
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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.

Program | Design Type | Information
Coplanar 4 All material names are licensed, registered trademarks of Rogers Comporation ROG E RS
Microstrip  » S kw3 | Material Name Bulk: Dk of TC Dk Them Corn CORPORATION
| stripline | Conventional v Homogenous, Balanced 233 00M2 115 022 =
T Edge Coupled Composite, Balanced » 12i 2?3?2 1,3)5 g; WWW.rogerscorp.com
Eroadside Coupled Offset 4 Two Dielectric Layers D:G @ English 1 Metric
RT/durcid 6010LM Three Dielectric Layers 078 Circuit Parameters
Edge Coupled Microstrip RT/durcid 6035HTC T Ty o 144
RT/duroid 6202 254 0.005 13 068 Conductor Width (W)
TMM3 345 0.002 37 07 0043
Transmission Line Information TMIM4 47 0002 153 07 . n-
L | TMME 63 0.0023 -1 0.72 Space (S) Length
TMMAD 58 0.0022 -38 0.76 0008 . 1 )
TRARAAE oo n_nnny A2 n7sc i S in.
< 1 | b
Material Properties Conductor Parameters Suace
Thickness (T}
Material Thickness (H) 0006 1~ |- p=alindes
RO4350B : in. 38 Roughness loss model
0.020 - in
1/202 ED A o Hal-Humay =
werage Nodule
Dk o Themal Cond. Conductivity lEldiLlsg{rnicmns}

3.66 0.0037 062 w/Km 5.813 X10°7 S/m 0.28 Copper roughness values

@ use z-ads Bulk Dk values
() Dk values for a specific frequency

Surface Roughness (RMS)

@ Optimum for accuracy
() Actual measurement

() Dk values for characteristic Impedance 28 microns
_ Generate Tables and Files
@ Analytical F
13 Impedance I File, Loss vs. Freq
50 Ohms Calculate 1 GHz
. Freg.
¥ Range ! to 30 gy

ROGERS
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Software Operations, Stripline line models

Program  Design Type  Infermation
For acom pOS|te or Oﬁset All material names are licensed, registered trademarks of Rogers Corporation
) ) ; Composite Stripline R O G’ E R S
composite stripline Materal Thickness Dk Df  Thickness(1) CESRR R
. . T H2 Hi RO43508 0.0066 = 3.66 0.0037 | 0.0006 ~ in.
circuit, the conductor 12mED wwwrogerscorpcom
roughness number is — S m Hp FOMSF - 0004 ~ip 370 00 © Engish O Metic
. Circuit Parameters
Thickness (T}
taken from the bottom Offset Stripline RSB - 001wy 3% 000 0006 v o
substrate properties. - | VB n
Transmission Line Information Conductor loss based on copper propeties uses H3 laminate as shown below ’
s Space (5) Length
Surface Average Nodule
Surface Roughness (RMS) Area Index radius (microns) 0008 | 1 in
28 microns 38 022 '
In this example the Materl Propates S ——
. Thickness (T)
® Material Thickn H Area Index
RO4000® fami |y of s L |I}2D s 00006 |~ = Roughness loss model
; : n- 1/202 ED § -
materials are used. : P =y
' Dk Df Themal Cond. Conductivity radius {microns)
H OWGVG r any Of R Og e rS 3.66 0.0037 082 wkm 5.813 X 1077 S/m 028 Copper roughness values
. @ use z-ads Bulk Dk values © Optimum for accuracy
laminates can be chosen. e ey Suface Roughness (RMS) © Actual measuremert
() Dk values for charactenistic Impedance 28 microns
_ Generate Tables and Files
@ Analytical
i Impedance TELLETE) File, Loss vs. Freqg
:Display results of only one calculation: Efﬁge 1 to 30 gy
ROGERS 25
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Software Operations, Reference information

° Rogers Carporatio

Program

Design Type | Information

Help

References

Download Dk infermation
Anisotropy data

Check for Updates

il About

Contact Us

Transmission Line Information

splay resulfs of only one calculation:

I°|
All material name gers Lorporstion
Material Name: Bulk Dk Df TC D Therm Con = CROCR)Fg E ﬁ)%
RT/durcid 5870 233 0.0012 -115 02 |=
RT/durcid 5380 22 0.0009 -125 02 T TS RG]
RT/duroid 5880LZ 196 0.0019 2 02 g
RT/durcid £002 254 0.0012 12 06 English © Metric
RT/durcid £010LM 107 0.0023 425 0.78 Gircult Parameters
RT/duroid 6035HTC 16 0.0013 66 144
RT/duroid 6202 294 00015 13 068 Condisctor With (4)
TMM3 345 0.002 337 07 [TTER
TMM4 47 0.002 153 07
= | Tvms 63 00023 11 072 Space (5) Length
TMM10 98 0002 38 07 0009 |n T s
T ac nom 2 nze
< T ] b
Material Fropeties Conductor Parameters Sutoce
Material Thickness (H) Thikness @ fres Indexc
RO43508 020 v
Dk Df Themal Cond Program  Design Type  Information
366 00037 062 waem |l

use z-ads Bulk Dk values

Dk values for a specific frequency
() Dk walues for characteristic Impedance

@ Analytical Impedance
7 Synthesis Width 50
Ohms |

v

Microstgi

References

| References for Microstrip Calcuations:

Microstrip fransmission line calculations are from Hammerstad
and Jenson, 1980 IEEE MTT-S International Symposium Digest,
May 1980, Washington, D.C., [EEE catalog # B0CH1545-3MTT.

This also uses the dispersion model of Kirschning and R.H

Jansen, Electronics Letters, 1982 March 18, Vol. 18, No. 6

pp 272-273.which was found betterthanthatin H and J by S
Deibele and J.B. Beyer, IEEE Trans MTT, Vol. MTT-35, No. 5, 1957
May, pp 535-538. Single open end fringing length extrension is from
Hammerstad & Bekkadal. 'A Microstrip Handbook', ELAB report,
STF 44 A74169. N7034, U/Trondheim-NTH, Norway. 1975 oreq. 5.6
in T. Edwards. 2nd ed.. 'Foundations for Microstirp Design'.

Wiley, 1992,

User can get the references for whichever
transmission line is selected.

Example to the left: after microstrip design
is selected, click on Information and click on
References. The technical references used
for the calculations are shown.

All material name icensed, d of Rogers Corporation
Bulk Dk of TC Dk Therm Coni = BOCR)FE):;R AET E%
233 0002 -115
RT/durcid 5880 22 00008 125
RT/duroid 538017 1% 00013 22 02 R S
RT/duroid 6002 254 0.0012 12 0& @ English ) Metric
RT/duroid 6010LM 107 00023 425 078 Circuit Parameters
RT/duroid 6035HTC 36 0.0013 66 144
RT/duroid 6202 254 0.0015 13 068 Conductor Width (W)
TMM3 345 0.002 37 07 043 |,
TMM4 47 0.002 -153 07
L | TMME 63 0.0023 -1 072 Space (5) Length
TMMI0 58 0.0022 38 07 0003 |, 1 -
TIMMAN oo nonnn a2 e -
a | T +
Material Properties Conductor Parameters ctace
Materal Thickness (H) Tme Pl
RO43508 0.020 o in 38 Roughness loss model
1/202 ED Hall-Hurray -
Dk o Themal Cond Conductivity "E;?;gg;mg:i“;;
366 0.0037 082 wW/Km 5.813 X077 5/m 0.28 Copper roughness values

use z-ads Bulk Dk values
Dic values for a specific frequency

Surface Roughness (RMS)
23

Optimum for accuracy
Actual measurement

Dl values for charactenstic Impedance microns
Formore information please click on Information, Technical Information
and Microstrip ) Anaytical Generate Tables and Fles
alytical Impedance Fraquency None
- 50 | Ohms 1 Ghe
: Freq
| Fange || to 30 | GHe

CORPORATION
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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.

©2019 Rogers Corporation. All rights reserved
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