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Comparison of S-parameters of
90-deg. with two 45-deg. bends
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StackUp
O StackUp from Tutorial 1

._ Solution; "Twod4Sbends"
= Projectl

Signal layer 1.2 mil; 5155 Moterials
i [ 7 H 'C "J RR=1_, SR=1
Medium layer of “FR4”, 4.5 mil; 2 "copper’, R
IdealMetal
Plane layer, 0.77 mil; ~J[& "FR4", Dk=4.2, LT=0.02, PLM=WD

"“Wacuum"
‘mrepreg”, Dk=4.2, LT=0.01, PLM="WD
=M StackUp: LU=[mil], ML=7, T=32.94

Medium layer of “FR4”, 20 mil; —>

Plane layer, 0.77 mil thick; —-mmm 1| Signal: "Signall”, T=1.2, Ins="vacuum"
i " " . . 2| Medium: T=4.5, Ins="prepreq"
Medium Iayer of “FR4”, 4.5 mil; g 3| Plane: "Plane1", Mat="Copper", T=0.77, Ins="prepreg"

~JJ 41 medium: T=20, Ins="FR4"

g 5| Plane: "Planez", Mat="Copper", T=0.77, Ins="prepreg"
. 6| Medium: T=4.5, Ins="prepreq"

--mm 7| Signal: "signalz”, T=1.2, Ins="vacuum"

onaz Signal layer 1.2 mil;
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Circuit BendO

0 90-degree bend in 8-mil microstrip line in layer
“Signall”, bend is slightly rounded-off

Grid: 40 by 40, de=1, dw=1. 1 level
SuperGnd: Progressivelnd, max Jdx by Sdy
Symmetry: Diagonal Plane Reflection
Analyziz: Multiport, Lozsy

b atri: 340 by 340, Allocated

24, 24]

Circuit BendO,

Parameter
dist=0 mil
- 24, 18]
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Circuits Bend5-Bend20

0 Two 45-degree bends in 8-mil microstrip line In
layer “Signall”

(11 s 77 3
-5 Bendo Parameter “dist” is Giidk 50 by 50, dw=1, dy=1, 1 level
LE . SuperGnd: Progressivelnd, max Jdx by Sdy
[,b BendS C h an g 18] g fro m O tO Symmetry: Diagonal Plane Reflection
g Benjlﬂ Analyziz: Multiport, Lozsy
I Bendls

20 mil with step 5 mil Matix 555 by 558, Alocated
EI b Bendz0

=k 3 CircuitData: LIJ=[mil]
- #-JF Multiport: 2 inputs, 2 ports
- LatticeBox
El. Geametry
Eﬁ;. Composite Object, KC=14, YC=14
----- «* Paolygon: "Signall”, "Copper®, MY=6, xL=0, YB=0, ¥R=23, ¥T=
= e TLines
El . TLine #i Stark "Inputl” ExP=-16, RP=0; End=0
P =l= Strip: Ackive +1, "Signall", "Copper”, =24, W=a
= . TLime ¥ Stark "Inputz” ExP=-16, RP=0; End=0
----- wl= Strip: Ackive +1, "Signall", "Copper”, XC=24, W=a
I'_—'IIZ Inputs
l] "Inputl", 1 port, RP=0, ExP3=16
l] "Inputz”, 1 port, RP=0, ExP3=16
=8 simulationt

=) Parameters

oS E dist [mil]: 20

------ f Optlnns Collapsed metal, Lossy, Chk=1, CDY=1,,

i FrequencySweeps: Fl=[GHz] S1-ne 34, -1E]
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S-parameters vs. frequency
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|1S11| vs. parameter “dist”

—#—— 1GHz. 5[1.1]
——&—— 106667 GHz, 5[1.1]
——— 203333 GHz 5[1.1]
——8—— 30 GHz 5[1.1]
tagnitude(5]. [dB]

1 | PP £ i ~4 [y P B —~

10 INcrease or aistance petween
ool two 45-degree bend

: reduces the reflection
Py

\\—_\_\_\_\_\_:E‘_)a_\_\_\_\_\_‘_‘—\—\_

A0t S [ s
1 T e
" S

0 25 5 7.5 10 125 15 17.5 20
9 Jul 2007, 15:53:33, Simbenan Inc. digt [mil]

» E& 2
E& . 19.Jul 2007, 15:55:10, Simberian Inc.
Simberian 10/7/2008 © 2007 Simberian Inc. 6

i Electromagnetic Solutions




Chamfered bend

0 Smaller footprint almost the same performance
as two widely spaced 45-degree bends
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—#—— Project].BendChamfered. Sirmulation . 5[1.2]
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Conclusion

O Reflection coefficients are very small for all
Investigated configurations — the effect may be
not even visible on TDR

0 Discontinuity effect comes mostly from the
excessive capacitance of the bend

0 Two 45-degree bends are better than non-
chamfered 90-degree bend

0 Chamfered 90-degree bend is a good alternative
and is comparable with two widely spaced 45-
degree bends
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Solution and contact

O Solution Two45Bends.esx and project files, used
to illustrate these notes, are available after

Installation of Simbeor 2007 in My Documents /
Simbeor Solutions / PCB_MCM / Two45Bends

O Send questions and comments to
= General:
= Sales:
= Support:

0 Web site
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