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Outline of Presentation SAN JOSE

Random lJitter and Phase Noise

Impact of Reference Clock Noise

Sources of Phase Noise

A Model of Clock Jitter Propagation

Clock Jitter Reduction by Link Architecture

Detecting Band Pass Filter in 5 Gbps and 16
Gbps Data Links



Relationship Between Random s
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Jitter & Phase Noise of Clock Signal SANJOSE
Spurs contribute to Spur-less phase noise profile
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E— 1 2y
Y - Phase Noise of RIrus = [ 2 L(f) df ]
o ¥ || 400 MHz Clock 2T,
0
: |
- : el L]
dB o
" il
OT11Se egue

Total Jitter = DJ + o0 RJgys

]

RJ o is determined from error function
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Data Rate Roadmap of

SAN JOSE
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Effect of Clock Noise on Data
Window
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SAN JOSE
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DQ Window vs RefClk Phase Noise SaAN JosE

CAMTAL OF SILEOMN WALLEY
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Sources of Phase Noise SAN JOSE
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Clock & Data Paths in a High Speed Data Link

Transmitting Receiving
Device DATA Device
Data -p| TX ——b:x:x:ﬂ l U l U m X X [ | RX 5| Demux
' |
Tx PLL
M) ‘ Rx PLL
—- —_— (x M)

Ref Clock
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R inkrus = | R‘JTXPLLZ i R‘JRXPLLZ i R‘JCLKZ + RJsz + RJ sz ]1/2
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Estimating The Random e &
Jitter of Link Components =) e

Very Small

RILinkrms = [ RIner” + RIgepr” + RIc® + R‘%"' R%é(]l/z

RJlinkrms = [ R‘JTXPLLZ + R‘JRXPLLZ + R‘JCLKZ]l/Z

Assuming RJpp = Rlgeprr = Rdeik 108 RIjjrus =1 PS

RIrpl = RIpepe = RJek ~ 0.6 ps
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Impact of Data Rate on Bit .

SAN JOSE
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Model of Clock Jitter Propagation SAN JOSE
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Band Pass Filters for Two
SAN JOSE

Sets of PLL Loop Bandwidths  “o=es

T,=1ns, PLL Peaking =3 dB
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Filters for Two Pairs of PLLS Production Clock

LBWSs of Tx PLL an Rx PLL control clock noise filtering
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Detecting Band Pass Filter ~ SANJOSE
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16 Gbps Link of a TB/sec o €™
Memory System AN JOSE
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Band Pass Filters of a
16 Gbps Data Link

SAN JOSE
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Low cost clock chip can support 16 Gbps data link
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Conclusion SAN JOSE

e Reduction of RefClk jitter is achievable by
— Narrowing LBW difference of Tx PLL and Rx PLL

— Setting the filter to a higher frequency to avoid low
frequency jitter in RefClk

— Minimizing PLL peaking

 Low phase noise clock chips that are already in
high volume production can support 10 Gbps
and faster data links
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