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Serial Link Landscape
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Gigabit Design Requirements
- “*Accuracy models are in fashion...”

OEMs eye a broad range of
simulation models

3-D modals are In fashion with a large minarity of wusers

What kind of simuiation models do youw preffer?
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Traditional simulation method

Method1 : SPICE- transient simulation

* High accuracy

= Difficult edit

* Long time, non-convergence
Method2 : Mathematics

= Matlab based program

* Vendor depend

* Only S- parameter channel model

HIGH-PERFORMANCE EDA “\\




SPICE level transient simulation
Altera Stratixll 6.25Gb/s example
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Evaluation system
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Simulation result

= UDT: tranciever—+2.5"daughter board+26” mother board
= Tx pre-emphasis: 15 post=9

= code: PRBS7
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Transient simulation Vers.
statistical analysis

Traditional Transient Methods
Solve the system response for each time step
System response predicted using unequal time steps

Slow simulation time for a large number of bits =
1/BER

Statistical— The Fast Convolution Method

Takes advantage of superposition assumption to
create a system response. — “generally bounded h
the LTI Assumption”
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Create Circuit

‘ ‘ Write Nodal Equations

v

Linearize and Solve DC Circuit
Equations using Newton-Raphson

Did NR Method
Converge to Desired

Transient Analysis

Accuracy?

Yes

Solve Transient

Time Steps

Create Discreet Time Approximation
using an Integration Technique

l

Solve Linearized Circuit Equations
using Newton-Raphson Method

Did NR Method
Converge to Desired

Accuracy?

Yes

Are All Time Steps

Complete?

Display
Results
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Aasaft Copoton

Bit Pattern (mV) [mV]

000-]

statistical analysis — The Fast
Convolution Method
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SSE Solution Space
Exploration

Simulation requirements at first step

= Trade-off among multi-elements in the design
=Approximations for speed

= Each element of the channel have different effect to the final
results

= Cost and time-to-market pressure

= Variants sweep for Solution Space EXploratiofis
critical

aximize the
berformance and
minimize the cost ot
nterconnection
technology

Sweep variants :

= T-Line length : system framework

= connector : Performance = Price

= Footprint : perfect layout and routing cost long time
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Jitter and BER

[(Total J1tter$]

‘Hﬁﬁhﬁh

- DJ
(Random Jltt ) {(Deterministic Jitter)

PJ ﬂ DDJ BUJ
(periodic jitter) (Data—dependent J’itter) Bounded Uncorrelated Jitter)

DCD IS5I
{(Dutv—cycle Distortion) {Inter—svymbol Interference)

0.5
N I
10° N I
e I I
a 10° | py I DJ
10° 1RJ RJ |
I I
10 | |
e 0.5Tg

Jitter Is a crltlcal elements of BER!

ANSOFT



statistical analysisl-- BER

“statisticalal Eye” Analysis
(lower accuracy, highest speed)

Algorithm:
A Run transient
A Generates step response N
A Detect the delay

A Impose the step response R R
A On Ul grid N

A Calculate probability of error (BER) = &——*———+——
A For a single cell in the grid | | )
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statistical analysis2— Eye mask and jitter

Bridge between statisticalal Eye & transient e Dan
(medium accuracy, medium speed) |

Algorithm:
A Run transient

A Generates step response N ASACRaNReac=rec_Res--men- o

mﬁ%’-‘\-\ COnVOIVe é*‘“””ign‘ o '700L{\%nrgg['m] }fann' T ek
. . E .
A Input bit-stream with step response.......

A Allows for very long input bit pat ..
A Provides fast time and eye plots ™ 4
A Visualize eye mask violations |

A Determine Jitter through HistogrE
_threshold crossings
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Full channel model

2+ DC ShA
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TE

DC footprint

Bl connector

Bk footprint

DC: Daughter Card

l

Bl BackFlane Bl diff TL
TL: Transmission Line 1
BK connector BK footprint

2+ DT SMA

DC
diff
Tliks

DC footprint

1. Sweep the variants
of each element

2. Optimize full channel

A\

Page 15 ‘ ANSOFT



Footprint effect

Back-drill length
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S (dB) [Umntless]

Connector effect
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Connector performance
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Transmission line Length
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Total effect
Including T_line length, connector and footprint effect o
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SSE for full channel
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Conclusion

= Spice transient simulation

= Accuracy
= Take long time

= statistical analysis
= Speed!
= Easy for SSE

Thanks Huawei Beijing Institute
Miss Hou Weiping’s great help!
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