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1.Introduction of DNI

DNI

A Introduction of DNI

DNI

‘ DNI Provides a “One-Stop-Shop” solutions to customers ‘

Etherriet Products Broadband/Witeless Prodiicts

Modular Switches
Stackable Sitches

Power over Ethernet (PoE) Switches
SOHO Switches and Web Smart
Switches

Blade Server Switches

Application Specific Switches

[

PoE Switch WebSmart Layer 3

Fast Ethernet  stackable Fast &
Gigabit Ethernet

ADSL Routers

Wired and Wireless Routers
VoIP Gateways

GPON ONUs

ADSLVDSL IP-DSLAM
Network Attached Device (NAS)
Access Points

WiMAX CPES
ADSL I+ SIP-based  Highly Integrated
Router VolIP T/A & 802.11g Routers

Gateway & Access Points




1.Introduction of DNI

AVAYA

10Gbps serdes in
Telecom System

2. 10Gbps Signal in Telecom System

0 Heavy Populated High Speed Signal

Products provided by DNI

10G

106

—
High Density Design with 10Gbps Signal

Today, DNI's products have at most up to 96 diff-pai  rs under 10.3125Gbps
transmission rate (per lane, not per interface.)

Urgent
g « Besides the 10Gbps signal, there are still lots Hig  h speed interface, such as

XAULI, PCle, and Serdes.
75% Area of PCB is covered by High Speed Signal.

Challenge

2. 10Gbps Signal in Telecom System
@ Definition of SFP+/ XFP

The small form-factor pluggable
(SFP) is a compact, hot-pluggable
transceiver used for both
telecommunication and data
communications applications. It
interfaces a network device mother
board (for a switch, router, media
converter or similar device) to a
fiber optic or copper networking
cable.

The XFP (10 Gigabit Small Form
Factor Pluggable) is a hot-
swappable, protocol-independent
optical transceiver, typically
operating at 850nm, 1310nm or
1550nm, for 10 Gigabit per second
SONET/SDH, Fibre Channel,
gigabit Ethernet, 10 gigabit
Ethernet and other applications,
including DWDM links.




2. 10Gbps Signal in Telecom System

SPEC Requirement of SFP+
S-Parameters Limit:

I—p

0\
SFF-8431.pdf

Stress Test for TX:

2. 10Gbps Signal in Telecom System

SPEC Requirement of SFP+
S-Parameters Limit:

11—

SFF-8431.pdf
Stress Test for RX:

2. 10Gbps Signal in Telecom System
SPEC Requirement of SFP+
BER

r— |

SFF-8431.pdf

2. 10Gbps Signal in Telecom System

@ SPEC Requirement of XFI
IS ___S-Parameters Limit:

11—

INF-80771.pdf
Stress Test for TX:




2. 10Gbps Signal in Telecom System

@ SPEC Requirement of XFI
f— _S-Parameters Limit:

11—

INF-80771.pdf
Stress Test for RX:

2. 10Gbps Signal in Telecom System

@ SPEC Requirement of XFI

___ S-Parameters Limit:

INF-80771.pdf

2. 10Gbps Signal in Telecom System
QV SPEC Requirement of XFI
— BER

INF-80771.pdf

2. 10Gbps Signal in Telecom System

Test under power noise
XFI

1]
ul
o

For a power engineer, he will make
the VRM related design to make sure
the noise at the output of the VRM

should be under the definition in the

SPEC.

For a Sl engineer, he will make the

design still have a good signal
quality under the condition that the

noise level at the output of the VRM

just match with the definition in the

SPEC.




2. 10Gbps Signal in Telecom System

@ other 10Gbps Signal

10 Gigabit Ethernet is a huge family.
According to different product, we will
need to deal with different standard, case
by case.

But after all, the main theory is the same Des I g n G u i d e

Copied from wikipedia and dominates the quality of your design.

hitp://en.wikipedia.org/wiki/L0_Gigabit_Etheret Development

3. Design Guideline Development 3. Design Guideline Development
Take Good Care of Your Power

Probed at the equalizer's output (not at the pin)

1. without power noise

Take Good Care of Your Power

IFFT 1 PWL 2. With power noise
(nverse ™ (Piece Wise
Fast Fourier  Linear)
Transform)

The Jitter Increased!!




3. Design Guideline Development
Rout Smoothly

(@)

1. Rout Smoothly

2. Direction Change in 45 (In Sigrity's  Channel Designer )

RED: For the routing with Direction-Change in 45
BLUE: For the routing with Direction-Change Smoothly

“Lead to the Difference of
Signal Quality”

3. Design Guideline Development
Rout Smoothly
1. Rout Smoothly

2. Direction Change in 45’

RED: For the routing with Direction-Change in 45
BLUE: For the routing with Direction-Change Smoothly

3. Design Guideline Development
AC-Coupling Capacitor's PAD

o

The Most General Design of AC-Coupling Capacitor PA° D
With completed full-filled REF plane

Is this the most Optimized Design?

3. Design Guideline Development
AC-Coupling Capacitor's PAD
1. General Design

2. Optimized Design

RED: For the General AC-Coupling Capacitor's PAD Desig
BLUE: For the optimized AC-Coupling Capacitor's PAD Des

n

ign




3. Design Guideline Development
VIA Optimization

The Most General Design of Is this design better?
Differential Vias

What is the most Optimized Design?

3. Design Guideline Development
VIA Optimization

3. Design Guideline Development

PCB Material
1. Material “A” 2. Material “B” 3. Material “C”

1. Choose PCB Material according to Simulation Result

2. Collect Material's datasheet over a very wide fr  equency range
and with a resolution fine detail enough.

3. For Military and Industry Product, the temperatur e effect should
be included if necessary.

3. Design Guideline Development
PCB Material

1. In DNI, we had build up a
huge and detail Material
Data base.

2. All product operated in
10Gbps and above will be
asked to choose PCB
Material according to the
simulation results.




3. Design Guideline Development
PCB Material

3. Design Guideline Development

Pre-Layout Simulation

For High Speed Digital Signal, we usually choose conn ectors
Icables with higher cost but better insertion loss.

But does a better connector/cable bring out a bette r result?

3. Design Guideline Development
Pre-Layout Simulation

While you transfer the S-parameter to the time doma
you can observe the characteristic impedances of th
two connector.

The one with less insertion loss has higher charact
impedance, which differs more from the impedance of
routing than the one with more insertion loss.

in,
ese

eristic

our

3. Design Guideline Development

Pre-Layout Simulation

Find out the optimized
impedance of routing via
pre-layout simulation
and then the connector
can fully perform its

advantage!!




4. Tools

0 Frequency Domain Tool

1. In 10Gbps Design, we need
to include all causes which
will take effect into our
simulation.

2. AFull-wave solver is
necessary for this analysis.

3. 3D Full-wave solvers are
the choice trusted by most
people.

4. 3D Full-wave solvers often
take a lot of time to come
out result.

5. For Designers, we need to
find out the most optimized
design among “many”
designs.

6. A precise but accurate field

TOO IS solver can do a lot help in a

multi-giga hertz design.

4. Tools 4. Tools

0 Frequency Domain Tool e Time Domain Tool
SFP
alffmm—
———
- -
XFl

RED: Sigrty's PowerSl 9.1 — about 1.5hr
BLUE: Ansoft HFSS 10.x — about 5hr

activated during computation) +
48GB DDRIII +WinXP 64bit




4. Tools

Q Time Domain Tool

55 pair of TX
55 pairs of RX

All operated in

10GBase-KR

Distributed in 6

layers

4 pair of TX
4 pairs of RX
Al operated in SFI
Distributed in 6
layers

1. We can't peak up corner cases for analyze because
there're too many kinds of routing topology.

2. Before gerber-out, we make sure all of these high
speed link can meet our requirement which is hight ~ han
the definition in the SPEC.

3. Time to meet project's schedule.

4. Tools

Q Time Domain Tool

Dual-Core
2.73GHz +
4GB DDRII +
WinXP pro

HSPICE:

1. Transient from 0 to 100ns

2. 100ns/100ps = 1000bits= 1E+03
Channel Designer:

1E+016bits, Channel Characterize + Simulation ™ 45min(s)

mm) 293min(s)

Models Compatibility

5. Model Compatibility
@ HsPICE Models

Generally, most of the 10Gbps device are modeled in HSPICE
format to emulate the precise circuit behavior.

DNI signed 3-way NDA with many IC Design House and ~ FAB.

10



5. Model Compatibility

@ 8IS Models

B-Element!!

5. Model Compatibility

@® DML (Device Model Library) Models!!!

1. DML is a model format for simulation in
Cadence Allegro PCB only.

‘ PWR 2. DML is compiled with a syntax known as
“ESPICE".
3. It's aeasy job to translate ESPICE into
HSPICE.
4. DML will still contain some model
transferred from S-Parameter and IBIS.
INP OUTP _
5. It's a easy job to translate ESPICE back to
S-Parameter and IBIS as long as you have
Microsoft EXCEL and any text editor.
1
v 12 v 12 v v
. N Test Driver's Receiver's Test o Descrpon
NN OUTN PV river Buffer Buffer Load Receiver jod
VTSI
1 % Translate to HSPICE & 1 1
. e Driver iver' T .
owe S mes  Pemes DS s
NGND SubCkt S-element S-element SubCkt Model
5. Model Compatibility 5. Model Compatibility
@ AMI Models @ AMI Models
i Usually in Usually in Usually in How to
model this IBIS or S-Parameter IBIS or model this Where is the observation location?
behavior? HSPICE 8 HSPICE behavior? 1. The input of the DIE?
format or Equiv. format 2. The input of the Equalizer?
i Ckt 3. The output of the Equalizer?
Usually in Usually in On the other hand, a scope can't tell
S-Parameter S-Parameter you how the waveform looks like at
or Equiv. Ckt or Equiv. Ckt the output of the Equalizer.

11



5. Model Compatibility

@ AMI Models

Interconnect
J—L V BRC (PCB, Connector, Cable)

PKG Revr ﬂ
+

y(®)
1

X(t)
]

X(f) Y() Y(f)
b H(f)=m =1 J

5. Model Compatibility

@ AMI Models

Interconnect ﬂ
IL lDy’ PKG > (ocB, Connector, Cable) PKGI Rcy

Y(f)
X(f)

H.(f)" H(f) Hy(f)=1

H,(f) H(f)=

H,(f)

5. Model Compatibility

@ AMI Models

Interconnect ﬂ
JL l IV PKG (5B, Connector, Cable) PKGl Rcy

Hi(f) H(f) H(f)=1

Let:

H.(f) H,(f)
THH) H(f) =1

5. Model Compatibility

@ AMI Models
For Example, if:

H(f):

or=Lr, aor=2r, aor=3r, =2, soi=f,
5 5 5 5

Dv:lv.7 2Dv:3fﬂ 301:3‘@ 4Dv:3fﬂ SDf =1,
5 5 5 5

12



5. Model Compatibility
@ AMI Models

5. Model Compatibility

@ AMI Models
! The total impulse ! ! The total impulse
H () h (t) et H () h (t) el
A and RX Equalizer A and RX Equalizer
6 6
i i ] ! i i ' !
O gy mdy, ol ot et U} v 0 gl my-2 mrdy sty et U} v
5° 5° 7 5° " 5° 5° 5° 7 5° " 5°
1. Select fo; fois the maximum frequency range where the spectrum o f the signal 4. Select how many pre-taps you want to implement i nto your Equalizer.
take effect.
2. fo will decide the size of ~Dbn time axis, AK.A  “Tap”. 0 taps?
3. Select how many pre-taps you want to implementi  nto your Equalizer. 1 taps? The More TapsY The Better!!
2 taps?
5 taps? The More Taps, The Better!!

5. Model Compatibility

@ AMI Models

Nequazer(t) = X0t + D) + x0(t) + X0t - D) +%,0/(t - 2Dt) +x,0(t - 3Dt) +x,0(t - 4Dt)
Pre-Cursor Main-
Cursor

Post-Cursor

Where:

a(t) is Dirac Delta Function, A.K.A Impulse
Dt s the size of a “Tap”.

5. Model Compatibility

@ AMI Models

Peguaized(t) = X.,0(t + DY) + X,0(t) +x,0(t - D) + %0t - 2Dt) +x,f(t - 3Dt) + x,a(t - 4Dt)

X
X
| Delay h 1%\%\

delta-t l

Delay
delta-t

Delay
delta-t

1
®
®
@
@

Xy

13



5. Model Compatibility

@ AMI Models

Digital Data

Setting Taps, coefficients, limit of
coefficient, or come out the optimized
coefficient.

Equalized
Data

*.dml !?* ami?

Output

Buffer

5. Model Compatibility
@ AMI Models

For a Driver with maximum 3 taps equalizer, you can
1) Equalizer Disabled 2) 2 taps Equalizer 3) 3 taps

tell the difference between
Equalizer:

5. Model Compatibility

@ AMI Models
Equalizer Disabled:

2 taps Equalizer

3 taps Equalizer

5. Model Compatibility

@ AMI Models

14



5. Model Compatibility

@ Avi Models
For an 8-taps equalizer, different Diff-pairs need
obtain the optimized result.

different coefficient to

5. Model Compatibility

@ Avi Models
For a receiver with and without an Equalizer:

5. Model Compatibility

@ Avi Models
Without Equalizer:

With Equalizer:

5. Model Compatibility

@ Avi Models

15



5. Model Compatibility

@ Avi Models
Co-operation between TX and RX Equalizer:

5. Model Compatibility

@ Avi Models
Without Equalizer:

With Equalizer:

5. Model Compatibility

@ Avi Models
Impulse Response:

5. Model Compatibility

@ Avi Models

16



Conclusion

o 0O A W N

. Conclusion

. Measurement ? Simulation?

. 1Gbase-T, 10Gbase-T, and next?

. PADs, vias, smoothness, and what else?
. Which priority is first? Time or Precision?
. Pre-simulation? Post-Simulation?

. Whose Job? IC Designers? Pkg Designer? Or

System Designer?

17



