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PKG Overview:

 Die size: 13.071x10994 (post shrink incl. seal ring/scribe lines)

 Die Bumps: 5231

 Bump pitch: 162x162um

 Package type: 8-layers flip chip BGA

 Package size: 25x25mm

 Ball count: 1086 with 0.65mm pitch

 Channelled ball pattern for ease of routability

 Decaps: 24 (core:14, DDR:4, VDDIO: 6, HDMI:3)



Ballout with Channels

25x25mm FC BGA

1086 Balls

0.65mm Pitch



Substrate Stackup



Substrate Layers

Layer 1 Layer 3



Substrate Layers (Cont.)

Layer 5 Layer 6



High Speed Nets Balancing

Skew Budget



Delay/Skew Results

 Generated net delay based on RDL + Substrate trace lengths

 Inaccurate due to Z-direction and coupling

 Extracted delay using Cadence XtractIM tool

 Includes Z-direction (vias) and coupling effect

Simulation: Used extracted ibis & Spice models

Suitable for small circuits; doesn’t include RDL

Used for cross checking to validate extracted data



Delay/Skew Results (Cont.)



Delay/Skew Results (Cont.)
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Extraction Vs. Simulation

Table represents part of the nets in DDR 

interface 

For the same trace length, the 

propagation delay shows some 

discrepancy between extraction and 

Spice simulation setups

Hspice simulation delay is consistently 

greater than that calculated by XtractIM

Final skew could not be determined 

because the RDL delay is missing in the 

flow



Extraction Vs. Simulation (Cont.)
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Summary

 Ballout and substrate stackup for flipchip BGA presented

 Delay/skew of DDR interface based on trace length and simulation 

compared

 Net balancing based on trace length matching is inaccurate

 Accurate delay/skew (Xtract IM tool) reasonably match Spice 

simulation

 IBIS/Spice/S-Param models are available for the i/o pad, pkg, pcb 

and memory; RDL model is missing.
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