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Power Noise on 3.3V Supply
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Logic Noise Margins
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Analysis Parameters
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Planar Circuit Analysis
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Vendor Provided Impedance Mask
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Pin Groups and Representative Port
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Practical Example
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0 16 Optimized 1uF Capacitors for 60 Pins
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Self-resonance of decoupling
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Spread Inductance
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Impedance Increases with Spacing
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Calculate Required Total Capacitance
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A New Figure of Merit for Capacitor Placement
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177 power pins
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Objective Function for Optimization
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Optimized placement
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Input Impedance of all pins
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177 power pins
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50 Capacitors Q,,=2.20 FF: Q

mean

Normalized |Zin| (Q)

+ + o+ T+ o4
.I.
+ o+ ++.|.

20 40 60 80 100 120 140 160
Pin Number

$IEEE | ENC



Conclusions

Pl is an extension of Sl in shared medium.
*Noise implications increase with data rates.
Current design practices need to be revised for
high data rate applications.

A new definition is proposed for effectiveness of
decoupling capacitors.

*Proposed algorithm considers power pins
iIndividually, aims to minimize spread inductance.
*A new objective function is proposed for
optimized placement.

*Tested on industrial applications.
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Appendix

Model of planar structure
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Distance at which the capacitor’s effectiveness reduces
by one gth of its maximum.
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Relations for Multi-pin and capacitor configuration

-1
4 me[Zm+ZC] Zmp

n=%pp T

42 < IEEE | !O'C‘J'J'L%




% ° b
[ |
°® °® o me °
[ |
°® °® °® H o
= 'Y °® ol o o
°® He °® ® S

135

13

125

(ww) 8reuiplood-A

x-coordinate (mm)

b4
=
=

m
0
0
@




Worst-case Input Impedance with Additional Capacitors Outside BGA Pinfield
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