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Introduction

In the world of PCB design there are non-

negotiable as wel

| as unintentional and

Inadvertent conditions and situations that can
Impact signal and power integrity. Power

Integrity IS outsic

We have selectec

e the scope of this presentation.
a few cases that can exist in the

environment of transmission lines and we will
present frequency-domain and time-domain
results of their impact.
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Outline

Covered microstrip and embedded microstrip
Voids in reference planes

Line neckdown due to space constraints
Excess floating metal in the vicinity

Parallel conductor crosstalk

Ultimate goal: Full signal path assessment
Concluding remarks
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Microstrip vs. embedded microstrip

Contrast between uniform and
nonuniform microstrip

Embedded microstrip >
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TDR data contrasts

A:LPL Soldermask_Microstip LP_nomask_Combo Simulation(1);
B.DryFilm_Zoldermask_Microstrp. DryFilm_Smask_Microstrip_3mil_Jinch. Jimulation(1);
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Insertion loss as a function of
soldermask type

Acbdicrostrip Microstrip_9mil_binch.Simulation(1); B:LP_Soldermask_kicrostrip LFI_Smask_kMicrostrip_9mil_bBinch. Simulation(17;
C:DiryFilm_Soldermask_Microstrip. DeeFilm_Smask_Microstrip_3mil_Binch. Simulation(1);
bMagnitude(3), [dB]
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Vold In reference plane
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Insertion loss and return loss as a
function of void In reference plane

Acbdicrostrip. Trace_Smil woid_B_inches. Simulation(1); B:Microstrip. Trace_no_woid_6_inches. Simulation(1);
Cibdicrostrip. Trace_10mil_wvoid_B_inches. Simulation(1); D:Microstrip Trace_20mil_woid_B_inches. Simulation(1];
E:Microstrip. Trace_30mil_woid_B_inches Simulation(1);
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TDR data as a function of void In
reference plane

Achicrostrip, Trace_30mil_void_b_inches Simulation(1); B:Microstrip. Trace_no_woid_E_inches. Simulation(1);
C:Microstrip Trace_bmil_void_B_inches. Simulation(1);
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Application-mandated void In
reference plane
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The necessity of line neckdown

Space constraints lead to the use of neckdown

Not to scale

=ignall

3D View Mods [press <E> to Edit) Bal I'g”d array
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TDR data for necked down lines

A:Meckdown 8 to 3mils. Taper_8_to_3mils_3inch stripline. Simulation(17;
B:Meckdown_b_to_3dmils Taper_b_to_3mils_3inch stripline Simulation(1);

Z. [Ohr]
75 tr

Change in impedance
is a function of the //'/f
1~ severity of line-width
change.




Stray floating conductor In the vicinity
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Impact of floating conductor by TDR

Frojecti2) Excess_metal_5mil_MZ_4din.Simulationi1);
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Parallel conductor crosstalk
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Time-domain data for parallel
conductors

Project{11.segment Sirmulation(1);

\oltage excursion as a function of
conductor separation




Full signal path assessment for a
2-port network
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Relays In signal path

Option 1.
No S-parameters
available

6.5 GHz bandwidth for RF and Pulse switching (fast rise time
pulses)
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Frequency-domain results for
signal path

Frojectl. SBRG to device. Sirnulation, 5[1.1]
Frojectl. SBERG to device. Simulationd, 5[2.1]

M agritude(5 ). [dE]
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Time-domain results for signal path

Projectl.Complete SGRF303.Simulation, V[1.2]
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Concluding remarks

It I1s Informative to quantify the effects of
Individual 1solated elements in the environment
on the signal path. Ultimately, one would still
need to characterize the entire signal path with
all factors taken into account before deciding If
a particular design will satisfy the stated
objectives and thus move forward to
manufacturing. Fortunately, there are tools to
help us make such decisions whether they
concern signal integrity or power integrity.

June 10 - 13, 2012 IEEE Workshop




