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BUFFER EFFECTS



Buffer Effects > Background

A Traditional driver assumes ideal power supply

A Provide power equally well across all frequencies
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Buffer Effects > Background

A In reality, power is delivered to the driver through an
iImperfect Power Delivery Network (PDN)

A PDN might not be able to react fast enough to provide
power to the driver equally well at all frequencies

A Signal quality can be affected
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Buffer Effects > Modeling the PDN
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Buffer Effects > Two methods of Analysis

Frequency Domain

A Ensure that impedance in Z-
parameter is below requirement
across all frequencies of interest

A Easy to visualize and detect errors

A Can be difficult to get frequency
dependent impedance requirement

A Does not correspond to J e d etimings
requirements at DRAMs
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Time Domain

Complete analysis including timing
requirements at controller and DRAM

Noise visible on signals might not be
easily separated from other sources of
noise

Correctly generated PowerAware IBIS
models v5.0 (or equivalent) are
required
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Simultaneously Switching Noise > Background
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A Effect exacerbated when multiple signals
demand power at the same time from the
same PDN

A Simultaneously Switching Output (SSO)
causes Simultaneously Switching Noise (SSN)
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SSN > Frequency Domain  Analasys
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SSN > Time Domain Setup
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A Actual Board PDN
0 Without any Decoupling Capacitors
0 With only Pkg+Die Capacitors
d With all Capacitors and DC source

A Signals directly terminated T no transmission line or other
nirrelevanto effects
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SSN > Time Domain Results T Vary Decoupling

No decoupling Die & PKG decoupling

>< A 8 bits toggling PRBS 15 at 2400MT/s

EH=646.74mV

A Only Pkg+Die
U Less than1lmV worse than best case

I .I Cans.ej_l ‘D_i.e,".PI(G, PCB,&DIMMdecoupliﬁg o | éase.Z R .
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N e | prests A Only Pkg/On -Die decoupling has real
Case 3 effect on SSN
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SSN > Time Domain Results

8-Signals Toggling

EH=646.74mV

1-Signal Toggling

No decoupling '.
- : EH=724.69mV

Die, PKG, PCB, & DIMM

14 TERASPEED CONSULTING

\ / decoupling N //’
: \/ _ \\\/
- /\\ EH=734.86mV - : /\ EH=736.31mV
/ ‘\ /j \
/
\\_.\. : \\
Samlec

I Vary Number Bits

A All bits active vs. one bit active

A All bits active (rest held high)
0 Decoupling impacts 88mV noise

A One bit active
U Decoupling impacts 2mV noise

A SSN /s Bit -Pattern sensitive
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VRM Noise > Setup

A Same PDN as before
A VRM Assumed to have 1MHz 100mV pp Sinuosoidalnoise
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