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A study on Source Stability Design Method by Power Integrity Analysis
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ABSTRACT

This paper introduces the reduction design technique of the resonance phenomenon of the inner PCB based on power integrity
from the analysis about the inner power supply line generating RLC resonance. With the technique, the resonant frequency resulted
from the structural characteristics of the PCB can be analyzed and allows to predict and the capacitor for resonance phenomenon
reduction can be decided as a decoupling capacitor. From the simulation result, it was confirmed that the PCB’s resonance
phenomenon reduction design technique should have the reduction effect in the inner motherboard of the industrial controller. This

research will be contributed to the improvement of the safety of a PDN (Power Delivery Network) structure in the layout design
technique of the PCB.
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Fig. 1 General form of PCB structures
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Fig. 2 PCB layout and power ports configuration
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Table 1. PCB layout specifications for test subjects
[unit © mm]
Parameters Length X !
/ thickness | Coordinates | Coordinates
X 80
Y 60
PORT 1 = 10 10
PORT 2 = 70 45
thiElaness 107
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Fig. 6 Positioning and capacity of the decoupling
capacitor
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Fig. 9 Analysis result after applying the decoupling

capacitor
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Table 2. Mounted capacitors for verification

Power Capacitor Quantity | PCB Layer
Vcore 2.2uF/X5R 3 Top
Vchr 4 TuF/XTR 4 Top
V3p3s 10uF/X5R 2 Top
V1p8s 0.1uF/X7R 1 Top
Vbat 22uF/X5R 1 Top
Veddr 0.1uF/X5R 4 Bottom
V1p8 1uF/X6S 2 Bottom
Vgfx 1uF/X6S 4 Bottom
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