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Noise Coupling Analysis
For Share Power Source System
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Introduction to PHISON
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Introduction to PHISON
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Introduction to PHISON

NAND Flash-based IC Design s‘

Over 20 years of expertise developing NAND flash controllers ‘\')\ Q\ "\
» 1900+ flash related patents?, Internal Phy, ASIC, - ‘,‘\
and advanced NAND handling technologies . v

System Integration

Extensive expertise in mainstream applications
» Embedded, Enterprise, PC, and Mobile
P PATA, SATA, PCle NVMe, USB, SD, eMMC, UFS

ODM ‘ From Design to Manufacturing Turnkey ‘ Flexible Business Model
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Introduction to PHISON
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Possible Problem in Share Power Source System

Voltage noise from Bto A

Voltage noise from Ato B

Voltage e Power rail A and B are same voltage.

>ource * Total noise at A = noise generated by A + noise from B.

e Total noise at B = noise generate by B + noise from A.
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How to Analyze It? (1/4)

e Total noise at A = noise generated by A + noise from B

/
\
: I * Noise generate by A => CPM (Chip Power Model)
|
: I * Noise generate by B => CPM
|
: | * Noise Path => PKG/PCB model
|
: Voltage | noise generated by A => related to Z(f)
| Source I .
| | noise form B => related to S21
| I CPM
! ' = 2\
! b, :
I .
: L (0);
I I
/



e A/B-DIE => CPM (Chip Power Model) => RedHawk/Totem
e A/B-PKG model => HFSS/SIwave/Q3D

Voltage e PCB model => HFSS/Slwave
Source
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How to Analyze It? (3/4)

A-PKG is QFP

Import QFP 3D file (.sat/.stp)

Include bondwire

Import PCB layout file (.brd)

Merge PKG and PCB, co-extraction by HFSS
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How to Analyze It? (4/4)

& * B-PKG is Flip-Chip BGA

- e Import PKG layout file (.mcm)

e Include bump

 Import PCB layout file (.brd)

 Merge PKG and PCB, co-extraction by HFSS
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Power Rail

A

A
1 Shunt Device
I

A

Serial Device

Power Rail
B

Voltage o
Source

Possible Solution(1/3)

Noise path
Block; check by (S21)

— Original power path
Lower; check by Z(f)

e Serial Device => inductor, ferrite bead
Shunt Device => capacitor

e Device Placement

 Routing Topology

e Check both Z(f) and S21 (trade-off)
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Possible Solution(2/3)

Z(f) from A DIE PAD
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Voltage noise from B; probe at A DIE PAD

Possible Solution(3/3)
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Voltage noise from B; probe at shunt device
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Conclusion

¥ We need consider both Z(f) and S21 for share power source system.

€ \We need use more than one tool for system level Pl simulation.
RedHawk/Totem/HFSS/SIwave/Q3D in this case.

@ \oltage fluctuation is large at DIE PAD, but small at external shunt device.

The role of simulation is important, because it is hard to measure the small difference on

external shunt device.
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B _ AT EZERZICPM(chip power model)
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