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TOPICS

• Parasitic parameters of PCB trace 
• LCR analysisLCR analysis
• Transmission line
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FEATURE OF TEST BOARD (DC-DC)

L t (t t h d di i d bl )• Long traces (test head dimension and cable)

• Wide traces (high current)• Wide traces (high current)

• Additional components (relays, buffers, servo-loop etc.)p ( y , , p )

• Multi-traces (multi-resources per pin)

• Multi-sites  (parallel test)

• Multi-layers (noise isolation)
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PARASITIC MODEL
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S

MODEL OF PCB TRACE

W: Width of trace
T: Thickness of trace

Micro-Strip

T:   Thickness of trace
H:  Distance of trace and copper plate
Er: Dielectric constant

Tool: Saturn PCB Toolkit
Micro-Strip Embed

Strip-Line
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COMPARISON

T=35um (1OZ)
ER 4 6 (FR 4)

COMPARISON

ER=4.6 (FR-4)
W=0.127mm
H=0.127mm

6



TRACE CAPACITANCE

T=35um (1OZ)
ER 4 6 (FR 4)ER=4.6 (FR-4)
Ea=8.86*10^-12F/m

C W*l*Ea*Er/H (F)C=W*l*Ea*Er/H (F)
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TRACE INDUCTANCETRACE INDUCTANCE

T=35 um (1OZ)
ER=4.6 (FR-4)

L=200*l*(ln(2l/(W+T))+0.5+0.2235(W+T)/l) (nH)
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TRACE RESISTANCE

T=35um (1OZ)
ER=4.6 (FR-4)
ρCu=1.75*1e-8 Ω.m

R=ρL/S (Ω)
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SINE WAVE RESPONSE

XR=R

XC=1/(2 π f C)

fXL=2 π f L
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LCR ZERO-INPUT RESPONSELCR ZERO INPUT RESPONSE

11



LCR ZERO-INPUT RESPONSELCR ZERO INPUT RESPONSE
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LCR ZERO-INPUT RESPONSELCR ZERO-INPUT RESPONSE

13



14



15



16



17



CIRCUIT1CIRCUIT1
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CIRCUIT2CIRCUIT2
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TRANSMISSION  LINETRANSMISSION  LINE
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TRACE CHARACTERISTIC IMPEDANCETRACE CHARACTERISTIC IMPEDANCE
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IMPEDANCE MATCHINGIMPEDANCE MATCHING
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IMPEDANCE MATCHINGIMPEDANCE MATCHING
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WAVEFORMWAVEFORM
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PROPAGATION DELAY TIME
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SUMMARYSUMMARY
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Thank You
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