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INn this presentation

® We discuss a method for power integrity
analysis in a high speed PCB with split
power planes.




New trend in high speed
design: Power Integrity

® Power Integrity becomes a big issue
and will be inevitably more and more
Important.




® Power Integrity Is becoming a critical
Issue In chip(IR), package(Ldi/dt) and
PCB design. Power fluctuation affects
delay budget in chip and produces
noise on board.

® Power Integrity Is also important for
mixed signal boards( e.g.. w. A/D, D/A)
and EMI.




® Lower voltage, split planes, poor stack
up design, miss used decouple caps,
and SSN/SSO all lead to power integrity
problems.




Delay Variation for a 0.18um process
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® Cell delay increased by 40% with 10%
Power drop.




® Engineers used to depend on
experience and over-design to deal with
power problems. This method can not
cope with increasing frequency and
complexity.




Power Integrity tool
Solution:

® Power Is sensitive to both physical and
circuit elements. Physical solvers and
circuit simulator must work tightly
together in one environment




Slwave for Power
Integrity

® Slwave combines Physical and Circuit
Simulations

® Slwave distinguishes itself by using
FEM mesh.
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® A ten-layer PCB with split power planes
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Bare 1.8v split plane resonance



Re. Freg (GH=z)
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Bare 2.5v split plane resonance



Re. Freg (GHz) |
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® Bare 3.3v split plane resonance



® Mesh Is dense In sensitive areas
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® Add 0.01uf caps for 1.8v split plane




Ee. Freq...lIm. Freq.

0164331974 00 00000000
0. 218738931 0. 00000155
0. 21902838671 0. 00000000
0. 234855485 0. 00000000
0. 25850546889 0. 00000000
0. 279976236 0. 00000862
0. 2802692864 0. 00000000
0. 326734798 0. 00000000
0. 346TEB2593 0. 0000194 3
0. 347195233 0. 00000001

No resonance observed up to 350Mhz
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® An 1A current source & voltage probe added




Small voltage fluctuation in 10MHZ

Freguency (Hz)
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Little voltage fluctuation in 100MHZ

Frequency (Hz)
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Fregquency (Hz)
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Some local voltage fluctuation in 300MHZ
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Voltage Magnitude Plot
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® Voltage vs. frequency at voltage probe point



Freguencsy (Hz»
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Three 100uf caps added to reduce fluctuation




Frequency (Hz)
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» 1nf local caps for high frequency decouple, but



Voltage Magnifude Plof
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® Resonance induced



Frequency (Hz)
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® Adjust caps to avoid resonance



/—-Parameter Magnitude Plot
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® Z parameter vs. frequency at probe point



S-Parameter Magnitude Plot
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® S parameter vs. frequency at probe point



® Add probe and port for plane crosstalk analysis




® Crosstalk between split planes

Frequency (Hz)
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S-Parameter Magnitude Plot
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® S parameter for split plane crosstalk



® Solve power and ground related
problems BY DESIGN with Slwave.




Thanks a lot!




