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Installing:

e After downloading the mwi2017.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
isin a zip format

e Double click on the "mwi2017.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
"Design DK"

Dissipation Factor
\ /

Thermal Coefficient of Dk

-
= Rogers Corporation, MWI-2017

Program  Design Type  Information

v

All material names EII‘EN registered tmdm%%gw

Microstrip

Transmission Line Information

MWI-2017 Rev.3

Lastupdated September 10, 2016

Display results of only one calculation

ROGERS

Materal Name Bulk Dk Then'nConu CORPORATION

{RT/durcid 5870 233 0.0012 -115 022 |-

RT/duroid 5880 22 0.0009 -125 02

RT/durcid 588002 1% 09 2 02 HLIRgeIscop.com

RT/duroid 6002 254 0.0012 12 06 @ English ) Metric

RT/duroid 6010LM 107 0.0023 -425 078 Circuit Parameters

RT/durcid 6035HTC 36 0.0013 66 1 -14

RT/duroid 6202 284 N ONE 19 D&

TMM3 RT/duroid 035HTC is PTFE material with ceramic and hag high themal conductivity
Moisture absorption = 0.06 %

TMM4 Coefficient of Thermal Expansion = 35 ppm/C in Z-axiz

TMME UL Flame rating = 94V-0

TMM10 9.8 0.0022 -38 0.76

TRAMAAE oo n nny Fivl noc i

4| 1 | b

Conductor Paramet
Material Properties neuctor Farameters

Thickness (T)
R =0 00006 |~ in. Roughness loss model
RO43508 0.020 ¥ in. 1/20z ED Surface :
Area Index Hall-Humay -
Dk of Themal Cond. Conductivity 18
366 0.0037 062  wiKm 5813 X 10°7 Sém Avg Nodule Copper roughness values
@ use z-ads Bulk Dk valuss Suface Size (microns) '?E' Optimum for accuracy
(C) Dk values for a specific frequency Roughness (RMS) 028 () Actual measurement
() Dk values for characteristic Impedance 28 —sTE

@ Analytical
() Synthesis Width

Impedance

50 | Ohms

Frequency
1 GHz

Generate Tables and Files

None -

Freq.
Range 1 to |30 GHz

Thermal
— conductivity

of the

substrate

When floating
the mouse over
the material

I™~_name,

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.

-
= Rogers Corporation, MWI-2017

/

Program  Design Type  Information

v

All material names are licensed, registered trademarks of Rogers Aomﬁon

Microstrip

Transmissian Line Information

MWI-2017 Rev.3

Last updated September 10, 2016

Display results of only one calculation

ROGERS

Material Name Bull: Dk Df TCDk/ Them Corn = CORPORATION
‘RT/durcid 5870 2133 0.0012 -1 15( 022 |_
RT/durcid 5880 22 0.0009 02 IO OETSCOMD. COm
RT/durcid 5880L7 156 0.0019 0.2
RT/duroid 6002 294 06 @ English ) Metric
RT/durcid 6010LM 10.7 0.78 Circuit Parameters
RT/duroid 6035HTC kX 144
RT/duroid 6202 254 068 Conductor Width Mr’
TMM3 345 0.7
0043 4
TMM4 47 -153 07
TMME 6.3 0.72 Space (S} Length
TMM10 58 0.76 0009 | 1 .
TRARAIME oo n 7 ¥4 - Ik n.
4 m._/ |
Material Properties / Conductor Parameters
Thickness (T)
Materal Thickness (H) 00006 v - S I "
. in.
RO43508 0020 - in /202 ED Surface vanness oss e
z Area Index Hall-Humray hd
Dk Of Themal Cond. Conductivity 38
366 0.0037 062  wW/iKm 5.813 X107 S/m Avg Nodle C_:opper roughness values
@ use z-=ds Bulk Dk values Suface Size {microns) '?E' Optimum for accuracy
(™) Dk values for a specific frequency Roughness (RMS) 0.28 © Actual measurement
() Dk values for characteristic Impedance 23 microns
@ Analytical Generste Tables and Files
- F None -
) Syrthesis Width ~ Impedance reauEney
Corth e 50 | Ohms 1 GHz Freq.

Range | | to 30 | gHz
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Software Operations, copper definition

-
= Rogers Corporation, MWI-2017

Program  Design Type  Information

v

Microstrip

Transmission Line Information

MWI-2017 Rewv.3

Lastupdated September 10, 2016

Display results of onby one calculation

All material names are licensed, registered trademarks of Rogers Comporation

Material Name Bulke Dk Df TC Dk Them Corn *
iRT/duroid 5870 233 0.0012 -115 022 [

RT/duroid 5880 22 0.0009 -125 02

RT/durcid 538017 1.36 0.0013 22 02

RT/durcid 6002 2594 0.0m2 12 06

RT/durcid 6010LM 107 0.0023 -425 078

RT/duroid 6035HTC 16 0.0013 66 144

RT/durcid 6202 254 0.0015 13 0.68
TMM3 345 0.002 37 07
TMM4 47 0.002 -153 07

. | TMME 63 0.0023 -1 0.72 Space (S) Length

TMM10 58 0.0022 -38 0.76 0009 | 1 )
TRARAANG: oo nonnvy A7 nsc e : = in.
< T |

Material Properties S Pammyé

Thickness (T}
Material Thickness (H) 00006 v A | o
RO4350B 0.020 - in. 1"@0 - e Surface ughness loss mo
Z Area Index Hall-Hurray -
Dk Of Themal Cond. Conductivity 38
366 0.0037 062 wiKm 5813 ¥10°7 5/m Avg Nodule Copper roughness values

@ use z-axis Bulk Dk values

Dk values for a specific frequency

() Dk values for characteristic Impedance

@ Anahytical
- () Synthesis Width mp=dance

50 | Ohms

Surface
Roughness (RM

28 microns

Calculate

Size (microns) @) Optimum for accuracy
) 028 ) Actual measurement

Generate Tables and Files

Frequency None -

1 GHz Freg.
Range || | to 30 | G,

When copper is selected
only standard
thicknesses and copper
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

Copper roughness information

-
= Rogers Corporation, MWI-2017 ==
Program  Design Type  Information
All material names are licensed, registered trademarks of Rogers Comporation R O G E R S
FWH Material Name Bulk Dk Df TC Dk Them Con * CORPORATION
iRT/duroid 5870 233 0.0012  -115 022 [
RT/duracid 5880 22 00008 125 02 T
T H RT/durcid 588012 196 0.0019 22 02
RT/durcid 6002 2594 0.0012 12 08 @ English ) Metric
) i RT/durcid £010LM 10.7 0.0023 425 078 Cireuit Parameters
Microstrip RT/durcid 8035HTC 36 0.0013 £6 144
RT/durcid 6202 294 0.0015 13 068 Conductor Width (W)
TMM3 345 0.002 7 07 0043 .
Transmission Line Information TMM4 47 0.002 153 07 n.
. | TMME 6.3 0.0023 -1 072 Space (S} Length
TMM10 58 0.0022 -38 0.76 D00s |, 1 )
TRARAM: aa o A9 nwe T -k in.
4 | I | 3
Material Properties Conductor Parameters
MWI-2017 Rewv.3 Thickness (T)
Material Thickness (H} 0.0006 -l
RO4350E 0020 = . in. Sutace Roughness loss model
Lastupdated September 10, 2016 ’ in. 1/202 ED e Hal-Huray -
Dk Of Themal Cond. Conductivity 38
366 0.0037 062 wiKm 5813 ¥10°7 5/m Avg Nodule C_Zopper roughness values
@ use z-axis Bulk Dk values ' Suface Size (microns) I?E' Optimum for accuracy
() Dk values for a specific frequency Roughness (RMS) 028 (0 Actual measurement
() Dk values for characteristic Impedance 28 microns
© Anahtical Generate Tables and Files
_ Fi None -
T © Synthesis With ~ mpedance 1req”e”c”
- - 50 GH Freq.
Display results of onby one calculation Syrithesis Space Ohms : Hraer?ge 1 to 30 GHz
y _i
V4

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-2017

Program  Design Type  Information

v

All material names are licensed, registered trademarks of Rogers Comporation

Microstrip

Transmission Line Information

MWI-2017 Rev.3

Lastupdated September 10, 2016

Display results of onby one calculation

Material Name Bulk Dl Df TC Dk Them Cori
{RT/duroid 5870 233 0.0012 -115 0.22 |-

RT/duroid 5880 22 0.0009 -125 02

RT/duroid 5880L7 196 0.0019 22 0z

RT/durcid 5002 294 0.0012 12 06

RT/durcid 8010LM 0.7 0.0023 425 0.78

RT/duroid 8035HTC 36 0.0013 £6 144

RT/duroid 6202 254 0.0015 13 Conductor Width (W)
TMM3 345 0.002 37 0041 .

- in.

TMM4 47 0.002 -15.2
TMME 63 0.0023 -1 0.72 Space (S)
TMMI0 98 0.0022 < 0.76 0.009 )
TRARAAE oo A7 nTc & : n.
< | T ) | r

Material Propeties / Conductor Parameters

Thickness (T)
Material Thickness (H) 00006 v i T I a
RO4350B 0.020 i 1"%’ - : Suface ughness loss mo
z Area Index Hall-Humay -
Dk Df Thermal Cond. Conductivity 33

366 00037 082 wikem

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

() Dk values for characteristic Impedance
@ Anabytical
{©) Synthesis Wigth ~ mpedance

Svmth Coa 0 | ohms

sis Space

a

5.813 X1077 S/m Ava Nodule Copper roughness values
Size (microns) @ Optimum for accuracy

Surface 028 () Actual measurement

Roughness (RMS)

28 microns

Generate Tables and Files

Frequency Mone -
1 GHz Freq.

Range |1 to 30 | GH2

LWhen changing from one
material to another, the
nearest standard
thickness of new material
selected will be chosen.

\

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

Both of these can be
overridden.

ROGERS
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Software Operations, Design Dk values

Display results of only one calculation

@ Anabytical

() Synthesis Width

Impedance
50 | Ohms

-
= Rogers Corporation, MWI-2017 =
Program  Design Type  Information
Al material names are licensed, registered trademarks of Rogers Corporation R O G E R S
Fwﬁ Material Name Bulk Dl Df TC Dk Them Coni * CORPORATION
{RT/duroid 5870 233 0.0012 -115 022 |_
RT/duroid 5880 22 0.0003 -125 02
; —|  WWW.rogerscorp.com
T RT/durcid 5880LZ 1% 00018 2 02 [DQEISCOrD.Com
RT/durcid 6002 294 00012 12 06 @ Engish  ©® Metric
) i RT/durcid 6010LM 10.7 0.0023 -425 078 Circuit Parameters
Microstrip RT/duroid 6035HTC 16 0.0013 66 1.44
AT /duroid 6202 234 00015 13 068 B T
TMM3 345 0.002 7 07 0.043
Transmission Line Information TMM4 47 0.002 -15.3 07 :
— | TMms 63 00023 1 072 Length
TMM10 58 0.0022 -8 0.76 1
THRAMAE oo nnna A7 nwe T in n
Fl | Tl | 3
Material Properties Conductor Parameters
MWI-2017 Rewv.3 Thickness (T}
Material Thickness (H} 00006
RO4350B 0.020 ) : Roughness loss model
Last updated September 10, 2016 : ¥ in. Surface
Area Index Hall-Humay g
Dk bf Themal Cond. 38
366 0.0037 0.62  wW/K'm Avg Nodule Copper roughness values
@ use z-ads Bulk Dk values fface Size (microns) @) Optimum for accuracy
() Dk values for a specific frequency Roughness (RMS) 0.28 () Actual measurement
() Dk values for characteristic Impedance 28 e

Generate Tables and Files

None -

Freg.

Range | to [30

GHz

Design Dk 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

CORPORATION
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Software Operations, Design Dk values

ra;i Rogers Corporation, MWI-2017 == DeS|g n Dk IS bU I It |nt0
Program  Design Type  Information th IS Software
All material names are licensed, registered trademarks of Rogers Corporation
|e w H| Material Name Bulk Dl Df TC Dk Them Coni * (;ROCR)FE);I E &? /
RT/duroid 5870 233 0.002 -115 022 |2 L
RT/duroid 5880 22 0.0003 -125 02 | . .
T RT/duroid 588002 1% 00018 22 02 WHHLIOQEISCOMp.Com For RF app||cat|0ns at

RT/durcid 6002 294 0.00m2 12 06 @ English ) Metric

RT/durcid &010LM 10.7 0.0023 -425 078 = 13

g fic f
Microstrip RT/duroid 6035HTC 16 00013 &6 144 rout Parameters as p ecitic rre C] uen CV

RT/duroid 6202 234 00015 13 068 S

T3 s o ¥ 07 206 or narrow frequency

Transmission Line Information TMM4 47 0.002 -15.3 07
TMME 6.3 0.0023 -11 072 Length h h
[ o om wm on = range, then the RF

Tlllll1ﬂ oo nnn A7 nsc i s in.

] 1 3 H k I

— e — Design Dk values can
Matenal Properties
- Thickn
MWI-2017 Rev.3 Matoral Thickness (H) ickness (T) be used
0.0006 Roughness loss model °
Lastupdated September 10, 2016 RO43508 0020~ in. Surface
Area Index Hall-Hurray -
Dl Df Themal Cond. a8

37319 0.0037 062  wW/K'm 581 X 1077 S/m Avg Nodule Copper roughness values .

() use z-zdis Bulk Dk values e Size (microns) @E‘ Optimum for accuracy EXa m p I e . W h e n

(@ : Dk values for a specific frequency : Roughness (RMS) 028 (0 Actual measurement . . .

() Dk values for characteristic Impedance 28 microns d es I g n I ng a fl Ite r at 3

@ Anahyical Generate Tables and Files G H Z th e D es i g n D k
© O Sythesswidh  Impsdance Feasene tone v P
50 . k I f
Display results of only one calculation Synthesis Space Ohms ik Eaer?ge 1 to |30 GHz D Va U e S O r a

specific frequency”

should be used and

the Frequency input
setto 3

ROGERS

CORPORATION
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Software Operations, Design Dk values

Display results of only one calculation

-
= Rogers Corporation, MWI-2017 ==
Program  Design Type  Information
All material names are licensed, registered trademarks of Rogers Corporation R O G E R S
FWH Material Name Bulk Dk of TCDk  Them Con * CORPORATION
RT/duroid 5870 233 0oz 15 02 | A
RT/durcid 5880 22 00008 125 0.2 [0QersScorD.com
; WWW.Iogerscorp.com
T H RT/duroid 5880LZ 1.96 0.0019 2 0.2
RT/durcid 6002 254 0.0012 12 06 @ English ©) Metric
) - RT/durcid 6010LM 10.7 00023 425 078 Circuit Parameters
Microstrip RT/durcid 6035HTC 36 0.0013 66 144
RT/duroid 6202 254 0.0015 13 068 Conductor Width
TMM3 345 0.002 37 0.7 0023
Transmission Line Information TMM4 47 0.002 -153 0.7
L | TMME 6.3 0.0023 -1 072 Length
TMM10 9.8 0.0022 -38 076 )
- in. 1 in
TRRMAE oo nnn A7 nTc -
4 | I 3
Material Properties Conductor Parameters
MWI-2017 Rewv.3 Thickness (T)
Material Thickness (H)
00006 ¥ Roughness loss model
RO4350B 0.020 &
Lastupdated September 10, 2016 - - in. Surface
Area Index Hall-Hurray -
Dk Df Themmal Cond. 38
372 0.0037 082 wrkm Avg Nodule Copper roughness values
() use z-axis Bulk Dk values Size (microns) (;':' Optimum for accuracy
() Dk values for a specific frequency Roughness (RMS) 028 ) Actual mezsuremert

@ Dk values for charactenistic impedance :

28 microns

@ Anahytical
(©) Synthesis Width

Impedance

50 Ohms

=l

Generate Tables and Files

MNone

-

Frequency
3 GHz

Calculate

Freq.

Range || £ 1}

to

GHz

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 ap

plications

ROGERS

CORPORATION
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Software Operations, Analytical and Synthesis

Units can be changed between

English and Metric

\

-

& Rogers Corporation, MWI-2017

Program  Design Type  Information

o

—

Microstrip

Transmission Line Information

MWI-2017 Rev.3

Last updated September 10, 2016

Display results of only one calculation

All material names are licensed, registered trad ks of Rogers Corporation
Material Name Bulk: Dk of TC Dk Them Coni
RT/durcid 5870 23 0002 115 022 |2
RT/duroid 5880 22 0.0003  -125 0z |
RT/duroid 5880L7 1.56 0.0019 2 02
RT/durcid 6002 294 0.0012 12 06
RT/duroid 6010LM 10.7 0.0023 -425 0.78
RT/duroid 6035HTC 6 0.0013 66 144
RT/duroid 6202 254 0.0015 13 068
TMM3 345 0.002 7 07
TMM4 47 0.002 -15.3 07
TMME 6.3 0.0023 -1 0.72
TMMID 9.8 0.0022 -38 0.76 il
ThRAAN an nnm a2 nTe
< . | 3

ROGERS

CORPORATION

@ English

Circuit Parameters

Conductor Width (W)

0.043 4

Space (5)

Material Properties

Conductor Parameters

Materil Thickness (H) hickness (T)
aterial ickness
00006 ~
RO4350B 0020 - in. in Sufface Roughness logs model
VEm(ED Area Index Hall-Humay -
Dk of Themal Cond Conductivity 38
3712 0.0037 062  w/Km 5.813 X107 5/m Avg Nodule B/ Cres s
() use z-ads Bulk Dk values Surface Size (microns) E?E' Optimbm for accuracy
() Dk values for a specific frequency Roughness (RMS) 0.28 () Actual measuremert
@ Dk values for characteristic Impedance 28 microns

@ Anahtical

() Syrthesis Width
/ Syrthesis Space

Imped Frequency
Tpetancs Calculste 5
Ohms GHz

Generate’ Tables and Files

E: Table, Loss vs. Freq
' File, Loss vs. Freq Hz

~

<

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

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 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.

-
e Rogers Corporation, MWI-2017 =
Program  Design Type  Information
All material names are licensed, registered trademarks of Rogers Corporation R O G E R S
kwﬁ Material Name Bulk Dk Df TCDk  Them Com * Flipppelordld =t
RT./durcid 5870 233 0.0012 -115 022 |2
RT/durcid 5880 22 0.0009 -125 02 [0UEISEOMD.com
i WWW.IOQErscorp.com
T H RT./durcid 5880L7 156 0.0019 22 02
RT/duroid 6002 284 00012 12 05 @ Engish  © Metic
RT./durcid 6010LM 10.7 0.0023 -425 078 T
Microstrip RT/durcid 6035HTC 36 0.003 £6 144
e A
: : : 0M3
Transmission Line Information TMM4 47 0.002 -153 07 n-
Conventional Microstrip = Tums 63 00023 1 072 Space (3) Length
Using 0.020 inch RO4350B circuit materials. w10 28 002 38 0% 0008 |in 1 i
Conductor width = 0.043 in. < " | b
Impedance = 50.19 ohms A Material Properties Coiiehr Foanske
Effective dk = 2.8417 1 Thickness (T)
Material Thickness (H) .
00006 = jn Roughness loss model
Dielectric Loss is = 0.0385 dBfin RO43508 0020 = in. PT— Surface Ty ~
Conductor loss is = 0.0521 dBfin bz i
Total loss is = 0.0907 dB/in Lk of Themal Cond. Conductivity 38
Drcleciic @ Factoria 3030 366 0.0037 062  W/K'm 5.813 X 1077 S/m Avg Nodule [Eopper roughness values
Total Q Factor for transmission ling is 153.7 (2) Dk values for a specific frequency Roughness (RMS) 0.23 R
() Dk values for characteristic Impedance 28 microns
avelength on transmission line:
wavelength = 2333 in. . ) Generate Tables and Files
/2 wavelength = 1166 in. ® Frchical A None -
T ) Syrthesis Width  Impedance St
B 50 3 GH Freq.
Display results of only one c Syn pace Ohms : Rr:ﬂge 1 ta (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.

= Rogers Corparation, MWI-2017

Program  Design Type  Information

v

All material names are licensed, registered trademarics of Rogers Comporation

Microstrip

Transmission Line Information

=

Conventional Microstrip
Using 0.020 inch RO4350B circuit materials.
Conductor width = 0.043 in.

Impedance = 50.19 ohms
Effective dk =2.8417

1wavelength
1/2 waveleng

Display results of only one calculation

Material Name Bulk Dk Df TC Dk Them Com = EO?‘E);! AET E,%
RT/durcid 5870 233 0.0012 -115 022 |2
RT/durcid 5880 22 0.0009 -125 02 .
i WWW.IOQEerSCorp.com
RT/durcid 5880LZ 156 0.0019 22 02
RT/durcid 6002 294 0.0012 12 06 @ English ) Metric
RT/durcid 6010LM 0.7 0.0023 -425 078 Circuit Parameters
RT/durcid 6035HTC 36 0.0013 £6 144
RT/durcid 6202 2594 0.0015 13 068 Conductor Width (W)
TMM3 345 0.002 37 07 0042 .
: in.
TMM4 47 0.002 -153 07
TMME 6.3 0.0023 -1 072 Space (S) Length
TMMI0 58 0.0022 -38 0.76 ) 'Rl
TRARAAME oo Ny A7 nTc i DDDB S 1 In
< m | 3
Material Propeties Conductor Parameters
Thickness (T)
Material Thickness (H) 00006 - - S I .
RO43508 0 - VoD Suface S
z Area Index Hall-Hurray -
Dk D Themal Cond. Conductivity 3.8
166 0.0037 062 W/K'm 5812 ¥ 1077 5/m Avg Nodule C_Zopper roughness values
@ use z-ads Bulk Dk values Surface Size microns) @) Optimum for accuracy
— ] () Actual measurement
() Dhe values for a speciic frequency Roughness (RMS) 028
() Dk values for characteristic Impedance 23 microns

) Analytical
) Synthesis Width  mpedance

Synthesis Space

Generate Tables and Files

e )
- Calculate
Ohms 3 GHz

Freq.
Hraer?ge to GHz

ROGERS
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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-2017 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-2016 software and
named "mwi2017.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.

= Rogers Corporation, MWI-2017

L =
Program  Design Type  Information
All material names are licensed. registered trademarks of Rogers Corporation R o G E R S
I&WH MateﬁalNari Bulk Dk Df TC Dk Them Corn * CORPORATION
W -
File Created —— =5 %222 e
e - .
T 02 WWW.rogerscorp.com
H .
A temperary file has been created in the same directory as MWI-2017, named 08 @ English ) Metric
mwi2017 . 078 Circuit Parameters
Microstrip This file can be opened in Excel, as a comma delimited file and data separated 144
into cells. %‘373 Conductor Width (W)
Transmission Line Information In Excel, Open File, change file type to *.txt, click on mwi2017.td and follow D:? 0043 i,
- - - —4 | the prompts with delimited option to 'comma’. Please save the new Excel file 07
Conventional Microstrip as a different name with an Excel xls extension immediately, to aveid conflict if : Space (5) Length
Using 0.020 inch RO4350B circuit materials. you need te 07 I P
Conductor width = 0.043 in. generate another delimited text file | njcr

The immediate following information is at3 G
Losses vs. Frequency table is given further bel|

Roughness loss model

Impedance =50.19 chms Surface Hall-Huray -
Effective dk =2.8417 bED s
Dk Df Themal Cond. Conductivity 38
Dielectric Loss is = 0.0385 dB/in 366 0.0037 062 wiKm 5.813 X10°7 S/m Avg Nodule Copper roughness values
Conductor loss is = 0.0521 dB/fin = ) 5 i @ -
Total loss is - 0.0907 dB/in e sy Suface o) @ ke
() Dk values for a specific frequency Roughness (RMS) 028 !
Dielectric @ Factoris 303.0 () Dk values for charactenstic Impedance 28 micrans
Conductor Q Factoris 311.9
Total Q Factor for fransmission line is 153.7 = ) Generate Tables and Files
@ Analytical Fie Lo E
- Fr ile, Loss vs. Freg -
T © Synthesis Width ~ [mpedance ;q”e"w
N . 50 GHz el
Display results of only one calculation Synthesis Space Ohms Hraegge 1 to 30 GHz
ROGERS
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Software Operations, Generating Charts

Open Excel® spreadsheet, change file
type to "All Files" and open
"mwi2017.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 "mwi2016.txt"
and with the ".xIs" extension.

MWI-2017 Microstrip insertion loss model
using 20.7milRO4003C™ LoPro™ substrate

—e—Total loss
—e—Conductor loss

—e— Dielectric los

10 15 20 25 30 35

mwi2012 - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
L] Cut I = =
" o L
ER Copy - -
=== &3= = 000 ]
Paste * Format Painter B I U- === & a= Merge&Center . $ T 0 m Conditional Format z
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

1 o

i Dielectri Loss  is 31522 dBfin

12 Conduct loss iz 0,002 dBfin

13 Total  loss is 0.0021 dEfin

4
15 Dliglectri G Factor s 4174 I .l

16 Conduc! Factor s 18.77 -01

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.

2z 4dan wavelen; = 1785 in, aan

25 G-dan wavelen = 89.28 in.

24

25 Open Single  End Fringing = 0.0085 inches .

26 c

27 | Skin depth in copper s #H### inches =

23 =03

3 Fhase Welocity: §

30 1B1IEAD2 metersisec. -

# #HHHE infzec.

a2 0605 Speed  of light

33 04

34 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) 05

41 |Freq Diel Loss  Cond  Loss  Total  Loss

42 1 0003 -0022 0032 $EEEE

43 2 0018 -0.035  -0.054 R

44 30027 -0.047 0075 1L21E.00

45 4 0036 (0068 -0.095 R 06

45 6§ 0048 0088 004 R : 0 5
47 6 0085 -0.078 0133 #HEEE

P T 0ACA 09T AR bR

Fregeuncy (GHz)
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Software Operations, Grounded Coplanar Waveguide

ra:; Rogers Corporation, MWI-2017 ] h i .
Click on Design Type,
Program  Design Type  Information
All material names are licensed, registered trademarks of Rogers Corporation R O G E R S th e n CO p I a.n a.r, th e n
Gs ; -
l(_ = . .MatenaIName Bulke Dk of TC Dk Therm Con * CORPORATION Conductor Backed
iRT/duroid 5870 233 0.0012 -115 0.22 =
RT/durcid 5880 22 0.0009 -125 02
RT/durcid 5880LZ 196 Mg 2 02 | ‘wnlogelscolp.com
RT/durcid 6002 284 00012 12 06 @ Engish  © Metric
i RT/duroid 6010LM 107 0.0023 -425 078 Circuit Parameters . i
Conductor Backed Coplanar Waveguide EE:UM?: %Hm 23,; gﬁl; _:;g ;g Typlca”y th|S mOdeI haS
. . . uroi . A .
This model assumes ideal via placement T3 35 oo 07 C"T{;‘;‘"md"‘ ) some accuracy issues
Transmission Line Information TMM4 47 0.002 -15.3 07 : n- y
| TMme 63 D00z M 072 Space (5) Length
Te B2 ool DR ) L with thinner constructions
TRAMA oo nnny A7 nse T - . n. H
3 5 and copper thickness
Conductor Parameters H
Material Properties V r| n .
MWI-2017 Rev.3 ) ) Thickness (T} a a Ce
Material Thickness (H) 00006 v
RO43508 0020~ i ' ™ Suface Roughness loss model : :
SRR AR A - 1/202 €D Aeaidec bty - Since this model cannot
Dk Df Thermal Cond. Conductivity 38 .
3 005 08 wim | SEBXITSM . ak  Comerugmessaes determine the effects of
@ use z-ads Bulk Dk values . Size {microns) @En Optimum for accuracy g ro u n d I n g VI a ’ S O n
(7) Dk walues for a specific frequency Roughness (RMS) 028 (0 Actual measurement A
() Dk walues for charactenistic Impedance 28 e Im p ed ance an d | 0SS ,
e Generate Tables and Fies some differences m ay
| ) Imped Frequericy None -
© Sihess Wi Fhetnee T lan e occur between an actual
Display results of only one calculation (©) Synthesis Space ms Range || to |30 GHz H 1 1
circuit and this model
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Software Operations, Microstrip Edge Coupled

-
= Rogers Corporation, MWI-2017

Digplay results of only one calculation

@ Analytical
Impedance

50 | Ohms

Program  Design Type  Information
All material names are licensed, registered trademarks of Rogers Corporation R O G E R S
Fw%sk_w_;,* Material Name Bulk Dk of TC Dk Them Com * CORPORATION
{RT/duroid 5870 233 0.0012 -115 022 |-
T ,P RT/duroid 5880 22 0.0005 -125 02 [oGerscorD. com
i B WWW.IOQErscorp.com
H RT/durcid 5880LZ 196 0.0019 22 02
RT/durcid 6002 294 0.0012 12 o0& @ English ) Metric
F{T,-’dum?d &010LM 107 0.0023 -425 078 Circwit Parameters
Edge Coupled Microstrip F{T,-"dumfd GO35HTC 36 0.0013 66 1.44
RT/durcid 6202 2594 0.0015 13 063 Conductor Width (W)
TMM3 345 0.002 37 0.7 0043 .
Transmission Line Information TMM4 47 0.002 -15.3 07 n
| TMME 53 00023 1 072 Spacs (5) Length
TMMID 98 00022 3B 07 _ 0009 T 1.
TRAMM oo nnna a7 ne . n.
< I | 3
Mateial Properties Conductor Parameters
MWI-2017 Rew.3 Thickness (T)
Material Thickness (H) 00006 T
RO43508 0.020 | : in. Surfacs Roughness loss model
Lastupdated September 10, 2016 ! in. 1/20z ED i Hall-Huray -
Dk Df Themal Cond. Conductivity 38
366 0.0037 062 W/Km 5813 X10°7 S/m Avg Nodule Copper roughness values
@ use z-ads Bulk Dk values Eieas Size (microns) @) Optimum for accuracy
] () Actual measurement
() Dk values for a specific frequency Roughness (RMS) 028
(7 Dk values for characteristic Impedance 28 microns

Generate Tables and Files

Frequency None
1 GHz Freq.

Range || to 30 GHz

Click on Design Type,
then Microstrip and then
Edge Coupled

ROGERS

CORPORATION
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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.

r
= Rogers Corporation, MWI-2017

Program | Design Type | Information
Coplanar 4 All material names are licensed, registered trademarks of Rogers Corporation
Microstrip Compoasite R O G E R S
— CORPORATION
| Stripline 3 | Conventional » | Homogenous, Balanced Thickness Dk of
Edge Coupled Composite, Balanced » 0.030 in. 366 | |0.0037 WWW.I0QErsCorp.com
= n Broadside Coupled Offset 3 Two Dielectric Layers @ English ©) Metric
I~ 2l H3 s o ' Three Dielectric Layers 0004 Circuit Parameters
Offset Stripline
H3 RO4350 - 0.020 * lin 366  0.0037 Conductor Width (W)
: ; 0.043
Transmission Line Information e e n
- Space (5) Length
Unless otherwise specified, all material names are licensed, 0008 |-
registered trademarks of Rogers Corporation . in. 1 in.

MWI-2017 Rev.3

Last updated September 10, 2016

Material Properties

Material Thickness (H)
RO43508 0.020 in.
Dk Df Themal Cond.
366 0.0037 062 W/Km

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

() Dk values for characteristic Impedance

Conductor Parameters

Thickness (T}
00006 T i Roughness loss model
Surface
1/20z ED Realkniee Hall-Humay -
Conductivity 3.8
5.813 X10"7 S/m Ava Nodule Copper roughness values
Size {microns) @ Optimum for accuracy
Surface =
Roughness (RMS) 0.28 () Actual measurement
28 microns

Generate Tables and Files

@ Analytical
- Impedance Frequency Mone
z .
Display results of only one calculation Ohms Hr:r?ge : o [3 -
ROGERS
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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-2017

| =
Program  Design Type  Information
All materal names are licensed, registered trademarks of Rogers Corporation
Composite R O G E R S
CORPORATION
H2 Material Thickness Dk Df
T RO4350 -
H1 0.030 = 366 | (0.0037 WWW.IOQEISCOrp.com
; @ English () Metric
w—— | H3 Hz RO44S0B4Omi  ~ 00030 ~ ., 390 0004 e )
: Circuit Parameters
Offset Stripline
H3 RO4350 - 0.020 - i 366 0.0037 Conductor Width (W)
. - 0043
Transmission Line Information Eonnenpeopeticehiasediul il e n.
-~ . . . ) Space (S) Length
Unless otherwise specified, all materal names are licensed, 0.009
registered trademarks of Rogers Corporation . in. 1 in.

MWI-2017 Rev.3

Lastupdated September 10, 2016

Display results of only one calculation

Material Properties

Material Thickness (H)
RO43508 0.020 in.
Dk Df Thermal Cond.
366 0.0037 062 wW/Km

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

@ Anatytical
Syrthesis Width Impedance
50 | Ohms

Conductor Parameters

Thickness (T)
00006 v in. Roughness loss model
Surface
1/20z ED Area Index Hall-Hurray -
Conductivity 38
5813 ¥ 1077 5/m Avg Nodule Copper roughness values
Size: (microns) @ Optimum for accuracy
Surface =4
Roughness (RMS) 0.28 () Actual measurement
28 microns

Generate Tables and Files

Frequency MNone

1 GHz Freg.

Range || to |30 GHz
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Software Operations, Reference information

,

Display resutts of only one calculation

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.

Impedance
50| Ohms

e
= Rogers Corporation, MWI-2017 =N
Program  Design Type | Information
Help Al materialns TEgEeed of Rogers Comporation 0 G S
References ~ Material Name Bulkc Dic Df  TCDk  Them Com “ CRO iyt E E: et
Download Dk information RT/durcid 5870 233 00012 115 0.2z
Anisotropy data RT/duroid 5880 22 00003 125 02
WWW.IOQErSCorp.com
Check for Undates RT/duroid 5830LZ 1% 000 2 02 R
B RT/duroid 6002 234 00012 12 08 @ Englsh ) Metic
About
<[ RT/duroid 6010LM 107 00023 -425 078 Forileerte
Contact Us RT/duroid 6035HTC 36 0.0013 66 144
RT/duroid 6202 234 00015 13 [l Conductor Wickh (W)
TMM3 345 0.002 37 a7 0043 -
Transmission Line Information TMM4 47 0.002 -15.3 07 n
THMME 63 00023 1 072 Spacs (5] Length
TMM1D 98 D02 38 076 0.009 T s
TRARAAN X3 nnna A3 nIc L -
4 m ] b
Materil Froperties Conductor Parameters
Thickness (T}
Material Thickness (H) r
RO43508 0020 - . | = Rogers Corporation, MWI-2017
Df Themal Cond Program  Design Type  Information
00037 082  wkm

References

References for Microstrip Calcuations:

Display results of only one calculation

Microstrip transmission line calculations are from Hammerstad
and Jenson, 1980 IEEE MTT-S International Symposium Digest,
May 1980. Washington. D.C.. IEEE catalog # 80CH1545-3MTT.
This also uses the dispersion model of Kirschning and R.H.
Jansen, Electronics Letters, 1982 March 18, Vol. 18. No. 6

pp 272-273which was found better than thatinH and J by S.
Deibele and J.B. Beyer, IEEE Trans MTT, Vol. MTT-35, No. 5, 1987
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 or eq. 5.6
in T. Edwards, 2nd ed., 'Foundations for Microstirp Design',

Wiley. 1992

For more information please click on Information, Technical Information
and Microstrip

All material nameedre licensed, d of Rogers Corporation R o G E R S
M ame Bull: Dk of TC Dk Them Coni * CORPORATION
RT/duroid 5870 233 0oz 115 02z |-

RT/durcid 5880 22 00003 125 02

i WWW.I0gerscorp.com
RT/duroid 588017 1% 00013 2 02 e
RT/durcid 6002 2594 0.0012 12 06 @ English ) Metric
RT/duroid 6070LM 10.7 00023 425 0.78 Circuit Parameters
RT/durnid 6035HTC. 36 0.0013 66 144
RT/duroid 6202 294 0.0015 13 0.68 Conductor Wicth (W)
TMM3 345 0.002 37 07

0.043

TMM4 47 0.002 -153 o7 .

L | TMME 63 0.0023 -1 072 Space (S) Length
TMM10 953 0.0022 -38 0.76 0009 |, 1 .
TRARAAM: oo nnna A7 n=c i/ . e n.
« | m | *

Conductor Paramet
Material Properties nAUCDr FammeEtes

Thickness (T}
Material Thickness (H) 0 -
RO43508 0020 ¥ i : Lk Surface Roughness loss model
HERED Area Index Hall-Hurray -
Dl of Themal Cond. Conductivity 38
3.66 0.0037 062 wikm 5813 X10°7 S/m Ava Nodule Copper roughness values
use z-ads Bulk Dk values T Size (microns) ) Optimum for accuracy
Dk values for a specific frequency Roughness (RMS) 028 (0 Actual measurement
_) Dk values for charactenistic Impedance 28 microns

Generate Tables and Files

Frequency Mone
T ook e

Range 1 to |30 GHz

@ Analytical

i () Syrthesis Width
= 50 ohms

Impedance
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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.

©2017 Rogers Corporation. All rights reserved
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