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Single Channel Analysis

This chapter describes how to use a template to perform a Single Channel Analysis. You will learn
how to:

e  Assign models to components

o Run the single channel simulations
e  Setup the simulation parameters

o  Setup the simulation options

What-if scenarios illustrate how results change when there are changes in the data rate and the
inclusion of equalization via AMI modeling.

Overview

The single channel template contains:
o One transmitter

o  One receiver

e  Printed-circuit board (PCB)

o  Two packages as shown below

TH_PRIMARY Pkag1 PCB Pkg2 Ri_PRIMAR'Y
: 1 2 :

A A

As shown above, two AMI blocks in lighter grey connect to the transmitter and receiver, which are
disabled by default.

The single channel template has different meanings for different designs.
Example

The PCB block could mean a backplane or an add-in module.
The Pkg2 block could be a flip chip or an SiP design or even a connector.
You can define the blocks according to your applications.

You can modify the template; for example, adding additional blocks which are part of your actual
channel.
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1.2 Starting the Single Channel Template
1. Launch SystemSl.
2. Inthe File menu, click New;

or, in the Main toolbar, click the New button RN
The Select Module dialog opens.

Select Module w

Module Name

Parallel Bus Analysis

Serial Link Analysis
Testbench

(0]4 | | Cancel
Select Serial Link Analysis.
Click OK.
The New Workplace dialog for a single channel template opens. You can now create a new
workspace.
rNEW"\.“n"DI’kSpECE X h
O Create a blank project
@ Create by template  Template Path: |C:\Cadence\SPE_lﬁ.GV\SI\,Ease\Speed!CP\,Library\,template\,‘l IE
Name Path Description
C:\Cadence\SPB_16.6\ASI\Base\Speed. .. —
repeater SImple C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
single_channel_complex C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
single_channel_simple C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
sla_simple_em C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
VT”/ rhannal cimnla M iradoncaoiepr 16 SVACTIR ool Cnoasd
11
Mame: | |
Location: | | E
CK | | Cancel |

5. Select Create by template.

NOTE! You can also click U to browse to the folder where templates are
] located.

The paths for the templates are automatically generated during SystemSlI installation. You cannot
modify these paths.

<INSTALL_DIR>\SpeedXP\Library\template\SystemSI\Serial Link Analysis\single_channel_simple
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1.2.1

1.2.2

<INSTALL_DIR>\SpeedXP\Library\template\SystemSI\Serial Link

Analysis\single_channel_complex

<INSTALL_DIR>\SpeedXP\Library\template\SystemSI\Serial Link Analysis\xtalk_channel
<INSTALL_DIR>\SpeedXP\Library\template\SystemSI\Serial Link Analysis\measurement_xtalk

NOTE! Do not change the name or location of the template folders.

-
New Workspace

O Create a blank project

@ Create by template  Template Path: |C:‘l,Cadence‘lSPB_lG.GHASI\,Base\SpeedXP\J.ibrary‘l,template‘l,‘| III

MName

measurement_xtalk
repeater_simple
single_channel_complex
sla_simple_em
viall_rhannal rimnla

Path

C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
| C:\Cadence\SPB_16.6\ASI\Base\Speed.... [ |
C:\Cadence\SPB_16.6\ASI\Base\Speed...

M lirasdan-a\coRr 16 flACTIRscalCroad

Description

Mame: |su:_exam|:-|e 1

Location: |D:'|,'L'u'0rkjng'|5ystem51

Enter a name for the new workspace, such as sc_examplel.

Enter or select a location.

Click OK.

A folder with the same workspace name will be created in the location. The folder contains
the workspace file sc_examplel.ssix and all models for the transmitter, receiver and other
channel blocks. You’ll use them to create new workspaces with all component models,

connectivity and settings

NOTE! Do not change the contents of any template folders.

Template Blocks

The single channel template has the following blocks:

TX_PRIMARY: A primary transmitter.

RX_PRIMARY: A primary receiver.

Pkgl and Pkg2: Two packages.
PCB: A printed-circuit board.

AMI: Two AMI models.

New Workspace

The newly-created single channel workspace sc_examplel.ssix looks like the following figure.
You can click to highlight any block or connection in this interface.
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1.3

13.1

agftSystemsl - [Serial Link Analysis : D:AWaorking\SystemsT\,.\sc_examplel ssix]

¥4 File Edit View Setup Tools Compliance Window  Help

- =] x
cadence -I5]x]

N EH - - B Dl > s e X T B BB G Wbl S|
TX_PRMARY Pkg1 PCB Pkg2 RX_PRIMARY ‘E
: 1 2 : L4
AMI AMI
4 " » "
Ver: 1212012181 (Systemsl - SLAT) @ Resdy

NOTE!

following steps of setting.

The AMI blocks are enabled by default. Disable them first for the

Channel Components

This section describes each block in the single channel workspace and examines the properties.

The properties of each block in the Single Channel Template have been set up. You can skip this

section. Your simulation setup procedure is not affected.

TX_PRIMARY

Double-click the TX_PRIMARY block to open the Property pane.

| Property

b}

Block Narne: ‘ T%_PRIMARY

File Mame: | D:\Working\SystemSI\sc_example1\tx_hh‘E Sub-circuit Mame: | nmos_diff_tx H

onin, Port Connect To | Block Name Conn, Port subckk nmos _diff_tx pos neg pwr in ngnd
+ nmos_imp=25

tx_pkg Pkgl DIE + bx_rt=50
+ bx_c_comp=1p
+ b _scale=1

* BEHAYIORAL CIRCUIT MODEL FOR SIGRITY's SystemsI - Serial Link Analysis

w
* MODEL PARAMETERS
#

*bx_rt > pullup termination

* This model takes the Following parameters:
*
* nmos_imp > impedance of pulldown current source

*bx_c_romp > parasitic die capacitance
*bx_scale > scaling Factor For volkage swing
"

‘Launch MCP Header Editor ” Edit Sub-circuit Definition

Connaction | Stimulus | Jitter & Maise | Powsr Supply |

The Property pane of the TX_PRIMARY block contains four tabs:

«  Connection

o  Stimulus

o Jitter & Noise
o  Power Supply

Connection| Stimulus |Jitter & Moise | Power Supply |

10
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1311

13111

1.31.1.2

13.1.13

Connection Tab

The Connection tab contains these parts:
o  Block Name

o  Connection List

o  File Name and Sub-circuit Name

e  SPICE Netlist File Content

Block Name

Change the Block Name in the Block Name window.

Block Mame: | T_PRIMARY

Connection List

The Connection List displays connections between blocks. The TX_PRIMARTY block has a

connection (tx_pkg) which connects to the Pkgl block at the DIE side.

Conn. Port Connect To | Block Name Conn. Port
tx_pkg Pkgl DIE

Click in the field to highlight the connection.

Pkg1

You can define and manage connections through the Connection Definition tab.
Click the =3 button to open the Connection Definition interface, as shown in the

following snapshot.

7| {mcm Awito net property overwrite:

Connection | Stimubus | Mtter & Noise | Power Supply | Connection definition |

Property x|
| Etock Nae: [T _primany | Block Name: [Fhat |
| Conn, Port: T — Conn. Pert: (o1 -l
Pinfiame | ChifodeName { Nethieme 1l [ Pinttame 7 Chetiodenisme / tethiame 1l
1fpos [pos 1§ posin | pos

File Name and Sub-circuit Name

This section specifies the SPICE netlist file name and the sub-circuit model associated with the

block.

File Mame: |D:'I,wnrldng'l,SystemSI'l,sc_exampIelltx_bhvr.sp |II| Sub-circuit Mame: |nmus_diFF_tx

|v|

11
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By default, the Single Channel Template has only one sub-circuit model specified for each block.
You can choose your SPICE netlist file. Your file might contain several sub-circuit models.
13114 SPICE Netlist File Content

This content of the SPICE netlist file includes sub-circuit calls and an MCP section. The MCP
section is used to maintain the connections between blocks.

subckk bx_kr pos neg prr in ngnd

+ bx_rk=50

+ bx_c_comp=1p

* max swing

* + bx_scale=1.27

* by swing

* 4+ bx_scale=1.06 =
* min swing

+ bx_scale=0,54

+ b lew=1000m

* BEHAYIORAL CIRCUIT MODEL FOR 10GBASE-KR TRAMSMITTER.
* For Cadence's SyskemSI - Serial Link Analysis

* MODEL MOTES
#

* This is a Tx circuit model For 10GEASE-KR. compliance testing, based on
* the specification,
*

* Intended For use with algorithmic model amiffe_10Gky, amifamiffe, dil,
* This DLL is part of Cadence's SystemSI product.
*

* MODEL PARAMETERS

*

* This model takes the following parameters:
*

* bx_rt = pullup termination

* bx_c_comp = parasitic die capacitance
* by_scale = scale Factar For swing, leave set ko 1

Launch MCP Header Editor || Edit Sub-circuit Definition

It is recommended that you should not edit the MCP section. Make sure the sub-circuit nodes are
called properly so that the connections are correct.

Click [ Edtsib-craitefiiton | tg edjt the SPICE netlist file.
To edit or modify the MCP header, select the Launch MCP Header Editor.

NOTE! Do not edit the MCP section between =[McPBean] gng = [Mc? End]
) SystemSI needs this section to manage the channel connections.
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1.3.1.2

Stimulus Tab

Data Rate: 3.125 | abps

Data Pattern: -Random >
Leading Bits: | leading_bits.txt
Delay: 0 ns
[Vlpstacoding:  [ebiob |+
L__| RisejFall Time

Rise Time: [EIII ' ps

Fall Time: 20 | ps

Restore Defaults

e Data Rate (Gbps)

Specifies the nominal data rate that the system will operate at. For example, PCI Express 2.0

operates at 5 Gbps.

The default value is 3.125 Gbps, which is based on the XAUI standard.

¢ Data Pattern
Following stimulus types are available:
— Random (Default)
— PRBS (up to 100)

— User Defined (See User Defined Bit Pattern)

— Sinusoidal Waveform
— Sawtooth
— Clock

e Leading bits

One of the ways to change phase alignment during crosstalk simulation. Can also be used

before the beginning of a bit stream for training pattern.

e Delay (ns)

Another way to change phase alignment in crosstalk simulation. Enter a delay in
nanoseconds. Delay can be positive or negative; referred to as global zero time. Default value

is 0 ns.

* Data Coding

Place statistical bounds on the rate of SignalTransitions, allows for easier clock recovery in

the receiver, and for DC balance. Disabled by default.

Available coding types:
— 8b10b

— 64b66b (Default)
— 64b67b

— 128b130b

13
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13121

1.3.1.3

13131

e Rise/Fall time (ps)
Specifies the rise and fall time of the Driver Signal. Disabled by default.

o Restore Defaults
Resets the field values to the original values that are displayed on the first launch of the tool.

For regular templates, all fields, except Data Rate, are restored to their default values. In case

of compliance templates, all fields are restored to their original values.

User Defined Bit Pattern

You can create your own bit patterns to use with SystemSlI. This functionality allows you to point

to a text file containing the desired bit pattern. For example:
0101111000110100..

The two periods at the end are required for the pattern to be repeated over and over until the

desired number of bits has been reached. If the two periods are not included, just a short bit stream

will be run. No post-processed outputs (ex. eye contour) will be generated.
An example of a bit pattern text file is provided as bit_pattern.txt in the installation directory:

<INSTALL_DIR>\SpeedXP\Library\template\SystemSI\

Jitter & Noise Tab
The Jitter & Noise tab has two sections, Jitter and Noise, and a Restore Defaults button.

r—Jitter rToise
D Periodic D Periodic
Frequency: Hz Frequency: Hz
Amplitude: 0.1 I Amplitude: 10 mV peak
D Frequency Offset: ppm DTransiﬁDn: 10 my RMS
[ ransition Ri: %UI RMS
DTransiﬁon Dj: %eUI peak
[oco: %L1

Mote: These parameters are incorporated into the stimulus bit stream applied to the Tx.

Restore Defaults

Restore Defaults: For regular templates, selecting this button resets all field values to the

product defaults. In case of compliance templates, all fields are restored to the value saved for

that particular compliance.

Jitter
. Periodic

This is one of the principle ways to test Jitter Tolerance. Specify the frequency of the
sinusoid jitter source in Hz and the amplitude in Ul.

e Frequency Offset (ppm)

Specifies the deviation from the nominal data rate in parts-per-million or ppm. Default value

is 100 ppm. If the Bit Rate is 10 Gb/s then the actual rate can be 10 Gb/s +/- 1e6.
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1.3.1.3.2

1314

1.3.2

Transition Rj

Applied to each logic transition of the transmitter’s incoming bit stream (i.e. stimulus signal)
in a Gaussian distribution, out to 8 sigma.

Transition Dj

Applied to each logic transition of the transmitter’s incoming bit stream (i.e. stimulus signal)
in a rectangular window of equal probability.

DCD (%)

Type of Dj. Describes the deviation in duty cycle value from the ideal value. Can also be
modeled as an asymmetry between rise and fall time at the transmitter. Default value is 0%
of the bit time.

NOTE! | Jitter elements are disabled by default.

Noise

Periodic - Model the Noise that is usually introduced through the reference clock on the
PLL. Modeled as a sinusoid. Specifies the frequency of the sinusoid Jitter source in Hz and
the amplitude in % of input voltage swing.

Transition (mV) — Type of Dn and it’s applied at each transmitter edge. Default value is 1%
of input voltage swing.

NOTE! | All noise elements are disabled by default.

Power Supply Tab

v| [deal Power Supply: V

Ideal Power Supply — Ideal voltage source that is used at the transmitter. Default value is 1 V.
Ideal Power Supply should be defined according to the following rules, or else, the warning
or error message will appear.

For ideal power simulation (Ideal Power is checked in the Analysis Options window),

— Ifthe . sp file assigned to the Tx or Rx does not have its own power supply defined in
the .sp file, Ideal Power Supply should be enabled in the Property GUI.

— If the .sp file assigned to the Tx or Rx has its own power supply defined in the .sp file,
Ideal Power Supply should not be enabled in the Property GUI.

For non-ideal power simulation (Ideal Power is not checked in the Analysis Options
window), both the Tx and Rx blocks should get the power supply from the VRM block.

RX_PRIMARY

Double-click on the RX_PRIMARY block to open the Property pane. The Property pane
contains three tabs: Connection, Jitter & Noise and Power Supply.
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13211

13212

13.2.13

| Praperty

x

r
| Black Name: [Rx_PRIM.aRv

File Mame: | D:\Working\SystemsTisc_ex| ... | Sub-circuit Name: :’nmos_rff_r ! -

Connect To | Block Name Conn. Port

(——=1 rkg2 DIE

| | Conn. Port
rx_pkg

|Lel |_ >

| .subckk nmos_diff _rx pos neg pwr ngnd rxnode -
| + rx_rt=50

|+ rx_c_comp=1p

|

BEHAVIORAL CIRCUIT MODEL FOR SIGRITY's SiystemSI - Serial Link Analys

MODEL PARAMETERS
This model takes the following parameters:

rx_rt = pullup termination
rx_c_comp > parasitic die capacitance

™

i
i*[MCPBeginI E|
<[ 1]} | »

[Launch MCP Header Editor || Edt Sub-circut Definition |

Connection| Jiter & Noise | Power Supply |

Connection Tab

The Connection tab contains these parts:
o  Block Name

o  Connection List

o  File Name and Sub-circuit Name

e  SPICE Netlist File Content

Block Name
Change the Block Name in this field.

Block Mame: |FD:_PRIMAR‘|"

Connection List

This pane displays the connections between the blocks.

Conneck To

Pkg2

Caonn. Part

rx_pkg

Block Mame

Conn. Paork

DIE

The connection listed above shows the rx_pkg connects to the Pkg2 block at the DIE side.

Pkg2

You can define or manage the connections in the Connection Definition tab.

To open the Connection Definition tab, click on the L*===] button or double-click on the
highlighted connection. The Connection Definition tab opens. The connection names and
connection nodes are displayed. Any broken connections are indicated.

File Name and Sub-circuit Name

16
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1322

This section specifies the SPICE netlist file name and the sub-circuit model associated with the
block.

File Mame; |D:'I,Wnrking'l,SystemSI'l,sc_example1'I,rx_bhvr.sp ||E Sub-circuit Marme; [nmgs_diﬂ:_rx |v|

By default, the Single Channel Template has only one sub-circuit model specified for each block.
You can choose your SPICE netlist file. Your file might contain several sub-circuit models.

SPICE Netlist File Content
Please refer to Section 1.3.2.1.4 SPICE Netlist File Content for details.

Jitter & Noise Tab
The Jitter & Noise tab has two sections: Jitter and Noise.

Jitter nise

[#]Random (Rj): %UI RMS [“]Random (Rn): mY RMS
[ peterministic (o5): 3L peak ["] peterministic (on): mV peak

Mote: These parameters are post-processed into the eye distribution assocated with the R,

Restore Defaults

e Random Jitter (Rj) (%0)

Jitter has not been bounded. Random jitter is described by a Gaussian probability distribution,
characterized by its standard deviation (RMS) value. This type of jitter is caused by thermal
noise or other random noise effects in the system. Default value is 1% of the bit time.

e Deterministic Jitter (Dj) (%)

Jitter with a non-Gaussian probability density function. Jitter is always bounded in amplitude
and with specific causes. Default value is 1% of the bit time.

¢ Random Noise (Rn) (mV)
Caused by random fluctuations in signal voltage. Default value is 1 mV.
e Deterministic Noise (Dn) (mV)

Comes from power supply. Can have many sources such as capacitive and inductive
coupling. Default value is 1 mV.

Rj, Dj, Rn and Dn are all post-processed jitter and noise. They show up in the Bathtub
curve, which is a cumulative distribution function. Other types of deterministic jitter are
added to the Transmitter Bit Stream, such as:

o periodic jitter

« DCD
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« Duty Cycle Distortion.

o Restore Defaults

For regular templates, Selecting this button resets all field values to the product defaults.in
case of compliance templates, all fields are restored to the value saved for that particular
compliance.

1.3.2.3 Power Supply Tab
[w] 1deal Power Supply: V ‘

e Power Supply — Ideal voltage source that is used at the transmitter. Default value is 1 V.

Please refer to Section 1.3.1.4 Power Supply Tab for details.

1.3.3 Pkgl
Double-click the Pkgl block to open the Property pane.
The Property pane contains two tabs: Connection and Layout Extraction.

| Froperty »
Block Marne: | Pkgl | File: Marne: \:\ Sub-circuit Marne:
Conn, Port Connect To | Elock Mame Conn, Pork \subickk bxplkg posin negin posout negout ngnd
DIE Tw_PRIMARY x_pkg * [MCP Begin]
BGA [—=] PcB U1 * [Connection] DIE =

* [Connection Type]
* [Power Mets]

* [around Mets]

* 3 ngnd gnd

* [signal Mets]

* 1 posin pos

* 2 negin neg

* [Connection] BGA
* [Connection Type]
* [Power Mets]

* [around Mets]

* 3 ngnd gnd

* [Signal Mets]

* 1 posout pos

| i |Launch MCP Header Editor || Edit Sub-circut Definition

Conneckion | Layouk Exbraction |

1.3.3.1 Connection Tab
The Connection tab contains these parts:
»  Block Name
»  Connection List
o  SPICE Netlist File

1.3.3.1.1 Block Name

Block Name: | Pkal

Change the Block Name in this field.

1.33.12 Connection List
This pane displays the connections between the blocks.
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Conn, Pork Connect To | Elock Name Conn, Pork

DIE T¥_PRIMARY kx_phkg
BiGA PCE U1

The Pkg1l block has two connections:

— From Pkgl to TX_PRIMARY, through the DIE connection.

— From Pkgl to PCB, through the BGA connection.

1.3.3.13 SPICE Netlist File
File Mame: m Sub-circuit Mame:

.subckk bxpkg posin negin posout negout ngnd

MCP Beqin]

Connection] DIE

Connection Type] Do Not Edit
Power Mets]

Ground Mets]

3 ngnd gnd This section is used

Signal Mk 1
Panane=l  for connectivity.

2 nedgin neg
Connection] BEA
Connection Type]
Power Mets]
Ground Mets]

3 ngnd gnd

* [Signal Mets]

* 1 posout pos

F Ok K ® ¥ B E P OE ¥ B E ¥

*

* 2 negout neg
* [MCP End]

* Dummy Package
Hkkck

1 posin negin posout negout ngnd durmmy_pk
Here, you

+subckk dummy_pkg pin nin pout nout nognd - can add your

r1 pin pout 1e-A "
rZ nin nouk 1e-& own SDICQ subckt
«ends durnmy_pkg that can include

s-parameter

* S-parameter Model models and{for
other circuit
*¢1 posin negin posout negout ngnd sp4 clements

* subckk sp4 1 2 3 4 ngnd
#3511 2 3 ¢4 ngnd mname=s_model_p1

* model s_model_p1 s tstonefile=", /channel_bga.
* ends sp4

1.3.3.2 Layout Extraction Tab

File Mare:

1

Extraction Engine: |

|
(10 [Craren ]

Command-line Switches: [

1.3.4 Pkg2

—

The difference between Pkgl and Pkg2 is in the connectivity and the model name. Both use the

same package model.

Double-click on the Pkg2 block to open the Property pane. The Property pane opens and

displays the Pkg2 tabs.

The single channel template used here has dummy models for Pkgl and Pkg2 blocks. So there is a
short circuit between PCB and TX_PRIMARY blocks, and PCB and RX_PRIMARY blocks.

19
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1.35 PCB
Double-click on the PCB Block to open the Property pane:

Block Name: [ T3] FieName: [D:\ASIIG6\I664ELAz\han.sp || ., | Sub-crcuithame: (e |

Cann, Part Connect To | Block Name Cann, Part 5 Parameter File: |D:\ASIlﬁﬁ\lﬁﬁq\SLA\zz\xauueﬁsqcu ” View S Parameter ‘

u1 Pkgl BGE .subdet channel posin negin posout negout ngnd
uz —=] Pka2 BGA

= [MCP Begin] |
= [Connection] U1 3
* [Connection Type]

= [Power Nets]

* [Ground Nets]

*3ngnd gnd

= [signal Nets]

= 1 posin pos

* 2 negin neg

= [Connection] U2

= [Connection Type]

* [Power Nets]

= [Ground Nets]

[ Extract BBS Model... |[Load B85 Model... || Launch MCP Header Editor... || Edit Sub<crcuit Definition

‘Connection| Layout Extraction |

The Connection tab contains these parts.
o  Block Name

»  Connection List

o  SPICE Netlist File

1.35.1 Block Name
Change the Block Name in this field.

Block Mame: |p|:B |

1.35.2 Connection List
The Connection pane shows the connections between the blocks.
Connection | ConnectTo | Block Block Connection
u1 —=] Fkal BGA
uz [—=] Pkaz BGA

The PCB block has two connections:
— From PCB to Pkgl, through the BGA connection.
— From PCB to Pkg2, through the BGA connection.

1.3.5.3 SPICE File List
The model used by the PCB block is a 4-port s-parameter file. You can replace the file with:

o Another S-parameter File
e« A W-element model

. Other Circuit Elements
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1.3.6

File Mame: | D:\ASI166\1664\SLA \zz\chan.sp ”I\ Sub-dircuit Mame: [channel | v|

5 Parameter File: [ D:\ASI166\1664\SLA\zz \aui_ref.s4p || view s Parameter |

.subckt channel posin negin posout negout ngnd

* [MCP Beqin]
* [Connection] U1 =
* [Connection Type]

* [Power Nets]

* [Ground Mets]

* 3 ngnd gnd

* [Signal Mets]

* 1 posin pos

* 2 negin neg

* [Connection] U2

* [Connection Type]

* [Pawer Nets]

* [Ground Mets]

| Extract B85 Model... ||Load BBS Model... || Launch MCP Header Editor... || Edit Sub-circuit Definition

e View S parameter
Select this button to review the s-parameters for a block in the s-parameter viewer window.
e Extract BBS Model

Select this to launch Broadband Spice and generate a BBS model for the S Parameter or
Touchstone file

e Load BBS Model

For subcircuits with an S Parameter model, use this button to load the BBS model (generated
by Broadband spice for the S Parameter or Touchstone file).

e Launch MCP Header Editor

Select this to invoke the MCP Header Editor. If the Touchstone file or the BNP files do not
have the MCP header information, you need to manually add it in MCP Header Editor.

e Edit sub-circuit Definition

Select this to open the .sp file in sub-circuit Definition Editor for editing.

AMI

AM I stands for Algorithmic Modeling Interface. It is designed to model advanced
Serializer/Deserializer (SERDES) devices. All models contain complex signal processing routines
that are compiled into separate executables (DLL files) that are called by the channel engine. AMI
contains three functions:

« AMI_Init
e AMI_GetWave
e AMI _Close

— SystemSl - Serial Link Analysis first characterizes the channel by means of an impulse or
step response, and then calls the AMI DLL files to apply equalization to the channel.

Related Topic
« Refer to: http://www.vhdl.org/pub/ibis/birds/
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1.3.6.1 Transmitter AMI

To open the Property pane, double-click on the AMI block connected to the transmitter.

[Property x|
¥ Enable AMI Parameter: Reload AMI File
AMI Parameter File: ( amifie
i\ CadencelSPE_16.61451 Base) SpeedrPiLibr aryt template) SystemsTh Seriallink) amiwint amiffe. ami ":” Reset | 3
AMI dll File: (fwd =)
|C:\CadencelSPB_l6.6\ASI\BaseiSDeedKP'tL\brary'ttempIate'tSystemSI'tSerialLinK‘lamiwin'tamiFFe.dII ":” Reset | ( pre 1_ b

( coeffout ml 3
( UserTapsFile Nil 3

Reserved Parameters | Model Specific

o] bosl
The AMI property pane contains two sections:
o  AMI parameter and DLL file locations
e  AMI parameter list

The AMI parameter list contains two tabs:

. Model Specific
. Reserved Parameters
1.3.6.1.1 AMI Parameter and DLL File Locations
Enable

AMI Parameter File:

Cr\Program FilesiSigricyiSpeedsP 12, 00Libraryitemplate) SystemsI Seriallink amivwint amiffe, ami \I'
amI dll File:

Cy\Program FilesiSigricyiSpeedsP 12, 00Libraryitemplate) SystemsI Seriallinkh amiwin amiffe, d \I'

e AMI parameter file — Contains all AMI parameters such as Forward tab, Precursor tab
and tap Coefficient, as well as usage definitions of those parameters.

e AMI dllfile — Library file represents the AMI model in an executable format and is called
by the channel engine.

When installing the Channel Analysis tool, a template directory is
NOTE! created with all the template files, as well as a new folder called
amiwin. That folder contains all the AMI models.
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1.3.6.1.2

1.3.6.1.3

AMI Parameter List — Model Specific

AMI Parameter: Reload AMI File
{ amiffe

(fwd 3)

tore 13

{ coeffout n_|I )]
{ UserTapsFile n_|I )]

Reserved Parameters | Model Specific

AMI Parameter List — Reserved Parameters

Reload AMI File

AMI Parameter:

{ amiffe
{ Max_lnit_sggressors 29 3
{ Init_Returns_Impulse M)
{ Getwave_Ewxists False 3

| Reserved Parameters |M0del Specific |

Generally, you can edit the AMI parameters from the AMI Parameter Editor as shown below.

r.i\.r\ﬂl Pararneter Editar

=

@

Lsage: In

Type: Integer

Format: Range 31 125
Default: 3

Description: Mumber of FFE taps

OK

| | Cancel

-

Some reserved parameters are not editable or supported in SystemSI.

If you try to edit the following reserved parameters Max_Init_Aggressors,
Init_Returns_Impulse, or GetWave_EXxists, the values are not editable in the AMI

Parameter Editor dialog box.
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APAI Pararneter Editor »

25

Usage: Infao

Type: Integer

Farmat:

Defaulk: 25

Description: Mumber of aggressors is actually unlimited.

If you try to edit TrainOn, the following message will be issued.

AMI Parameter: Reload AMI File

[ amictwf_pcieg3_bc
( lgnore_Bits 40000 I}
( Max_Init_Aggressors E )
(Init_Returns_ImpuI"S}rstemSI = i
( Getwave_Exists ||
( TrainOn g ) f '-_-"-I TrainOn is not editable.
(Train C:\Progy '@ B
) To turn back-channel functicnality on or off, please go to the menu
"Setup-» AMI Options-» Back-Channel”,
| i
| Reserved Parameters | Model Spedific [

The reserved parameters Tx_Jitter and Rx_Clock PDF are not supported by SystemSl,
as post BIRD 123 they are obsolete.

If an AMI file has any of these parameters, a message will be issued when it is loaded to
SystemSl.

rS}fstemSI =

; lj The Reserved_Pararmeter Te_litker is obsolete and will be ignored,
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1.3.6.2 Receiver AMI

To open the Property pane, double-click on the AMI block connected to the receiver.

[Property x|
¥ Enable AMI Parameter: Reload AMI File
AMI Parameter File: { amidfe
IC:\Cadence\SPE_LE.BYASIBasel SpeedxPiLibrary templatelSystemsTiSeriallinkl amivint amidfe. ami ||I|| Reset | 5
ALl File: o 2 )
|C:lCadencEiSPB_lﬁ.E'tASI'lEasalSpeedXP'tLibrary'ttemplate'tSystemSI'tSarialL\nklamiwin\amidFeZ.dII “:” Reset | ( res 64 b
( forfset 0 3

{ meas_delay 50e-09 1
{ coeffout dfe.bd 1

Reserved Parameters | Model Specific

tool

The AMI property pane contains two sections:

AMI parameter and DLL file locations

AMI parameter list

The AMI parameter list contains two tabs:

1.3.6.2.1

1.3.6.2.2

1.3.6.2.3

Model Specific

Reserved Parameters

AMI parameter and DLL File Locations
[C]Enable

AMI Parameter File:

|C:'|,F‘ru:ugram Files\SigrityspeedsP 12, 01Libraryitemplatel SystemsIiSeriallinklamiwintamidfe, ami ||I| | Reset |
ArL dll File:

|C:'|,Pru:ugram Files\SigrityapeedsP 12, 0\Libraryitemplatel SystemsTiSeriallinklamiwint amidfe2, dil ||I| | Reset |

AMI Parameter List — Model Specific

AMI Parameter:
{ amnidfe

(bt )

tres 64

¢ foffiset 03

{ meas_delay 50e-09 )
{ coeffout dfe.tx j

Reserved Parameters | Model Specific

AMI| Parameter List — Reserved Parameters
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AMI Parameket: Reload AMI File

{ amidfe

{ lgnore_Bits 40000 )]
{ Init_Retums_lmpulse False 3
{ Getwave_ Exists True 3

| Reserved Parameters |Model Specific |

Please refer to Section 1.3.6.1.3 AMI Parameter List — Reserved Parameters for details.

1.3.6.3 AMI Options
You can choose Setup > AMI Options to check the AMI options.

EuaSystemSI - [Serial Link Analysis : D:\Sigrity\Channel_Test\pcied\pcied.ssix]

¥ File Edit View |Setup| Tools Compliance

P EH = - Analysis Options...

Workflow: System5I

Serial Link Analysis

SFP+ Compliance Sweep Mode
HDMI Compliance Probe Point...
AMI Options

PCIe 3 Compliance

Help

. EI 2 LI A A = = 3

Terminate Unconnected Modes...
Pause before Simulation

Hide Channel Simulater Messages

o 1

Jitter & Moise of Tx and Rx Blocks On
Back-Channel: Off

If any AMI files has any Jitter and Noise parameters (as listed below) as the Reserved
Parameters, AMI Options > Jitter & Noise of Tx and Rx Blocks can be turned on or off.
Otherwise, it is turned on and grayed out.

Tx_Dj

Tx_DCD

Tx_Rj

TX_Sj

Tx_Sj_frequency

Rx_Rj

Rx_Dj

Rx_Sj

Rx_DCD
Rx_Clock_Recovery Mean
Rx_Clock_Recovery Rj
Rx_Clock_Recovery_Dj
Rx_Clock_Recovery_S;j
Rx_Clock_Recovery DCD

Rx_Noise
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. If any AMI files has the Reserved Parameter TrainOn, AMI Options > Back-Channel
can be turned on or off. Otherwise, it is turned off and grayed out.

. When loading an AMI file, if the AMI has any Jitter and Noise parameters (as listed
above) as Reserved Parameters, and AMI Options > Jitter & Noise of Tx and Rx Blocks is
turned on, a dialog will be issued asking a question.

-

SystemSI

I.-"'_"\- This AMI file 'amiffe_te_jitter.ami' contains Reserved_Parameters for
W' jitter or noise injection. Similar items are additionally enabled in the Tx
and Rx blocks,

Would you like te turn those items off in the Tx and Rx blocks to avoid
double-counting?

Mote: You can also turn these items on or off from the menu
'Setup-= AMI Options-= Jitter 8 Moise of Tx and Rx Blocks',

If you click the Yes button, AMI Options > Jitter & Noise of Tx and Rx Blocks will be
turned off automatically.

1.4 Analysis Options

To open the Analysis Options interface, start in the Setup menu and click Analysis Options....

Setup | Tools Compliance  Windou

Analysis Options..,
Terminate Unconnected Modes..,
Pause befare Simulation

Hide Channel Sirmulator Messages

Sweeep Mode
Probe Paint...
AbAl Options r
The Analysis Options pane opens.
|Amalysis Optiohs X
—Simulator —Analysis Setup
—Circuit Siulabor———————————————————— Ignore Time: | 5000 ns # of Bits: | 200000 Bit Sampling Rate: BER Floor:
O imulation Configuration Eye Distribution —IBIS Model Selection
() 5pD3IM V] 1dzal Power —Method——————————————— No IBIS Tx{Rx |
haracterization @ Time Domain Wavefarm .
Signal Mame | IBIS... Compo... Trans
Dustifsd o wmes| | O statistical
Circuit Simulator Options | Channel Sin 4 —BER_Eves
* add global ,option and Jincude commands hers, et D BER_Eye generation
* They'll be used For time damain characterization, Slow/Fast —Criteria
*,option delmax=1p
Time scale (eye width)
[ M ) #Talk. Yolbage scalz (eve height)
®) Odd Even Eioth time and voltage
Charnel simulator 05: | windows 64 Bit =
X Random Statistical m
(®) Automatic () Custom ‘ I Model

Restore Defaults Apphy

The Analysis Options interface has two parts:
o  Simulator
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141

1411

14.1.2

14121

It includes Circuit Simulator, Circuit Simulator Options/Channel Simulator Controls,
Channel Simulator OS, and Simulation Name.

o Analysis Setup

It includes Ignore Time, # of Bits, Bit Sampling Rate, BER Floor, Simulation
Configuration, XTalk, Eye Distribution, BER_Eyes, and IBIS Model Selection.

Simulator

Circuit Simulator

—Circuit Simulator

(OHSPICE | |- |

(%) SPDSIM
haracterization

Duration: ns  VWmeas: I:I'u'

You can specify the circuit simulator that will be used in the Time-Domain Simulation to
characterize the channel via the step response.

There are two simulators available:

itcuit Sirmulatar

O HsPICE | ||

() SPDSIM
e Specify the path for HSPICE executable file in the HSPICE text field.
e SPDSIM is a built-in circuit simulator. It is a SPEED2000 simulator.

For the Characterization part:

e Duration refers to the duration of the Characterization run with the specified Circuit
Simulator. The Characterization should be run long enough to allow any reflections to settle
out, and the waveforms reach their steady state.

*  Vieas refers to the voltage threshold at which delay is measured from the Characterization.
This information is included in the Channel Report as Delay. If V¢, Value is not explicitly
called out in an IBIS file associated with the Tx block, Vs is taken as the midpoint of the
voltage swing seen in the Characterization waveform.

Circuit Simulator Options/Channel Simulator Controls

Circuit Simulator Options

Circuit Simulator Options | Channel Simulator Contrals |

* Add global .option and .indude commands here.
*They'll be used for time domain characterization.
* option delmax=1p

Add the global .option and . include commands. These commands can be used in the Time
Domain characterization.

For HSPICE simulation accurate characterization usually requires the .option delmax
command. It sets the maximum allowable step size of the time steps taken during Transient
analysis.
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14122

.option delmax=1p
or
-option delmax=2p.
-option delmax
For this exercise, you can set

-option delmax=2p.

NOTE! Do not run the simulation using HSPICE without specifying the
) de Imax option. Setting this option increases the simulation time.

Channel Simulator Controls

Circuit Simulator Options  Channel Simulator Controls

* Add global controls for the Channel Simulator.
useblkfit 2000

This field enables expert users to pass specific controls to the Channel Simulator. These controls
will be reflected in the simulation results.

Following are some of the options which can be input in the Channel Simulator Controls field.

Format: <command_name> <value(s)>
e AMI Model Controls

These options address deficiencies in AMI models.
— useblkflt
Format: useblkflt <number>

Description: Controls the getwave size. The getwave blocks will be made of <number>
bits.
— ignoreamiclk

Format: ignoreamiclk
Description: Ignores the clock vector returned by the AMI model.

NOTE! You should avoid using these controls.

Use them only if the AMI model is not IBIS compliant and not robust.

e Cheap Probing
— probealleyes

Format: probeal leyes

Description: Normally the eye contour is ISI only eye contour at the Rx output. You can
also output ISI only eye contours at the following additional points:

0 Txinput
0 Txoutput (if the Tx has an AMI model and the model uses getwave)
0 Rxinput

The files will be in standard tab delimited ASCII format and will be named as:

0 eyectr_in.txt (Rx input)
0 eyectr_tx.txt (Tx input and output only if Tx AMI model with getwave is available)
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0 eyectr_tx_in.txt
e  User Supplied Step Responses (from 13.0 only)

The channel characterization can be overwritten with a user supplied step response file.

The syntax is more complex.

— Format:
impfile (<tx_id>
<path_to_user_supplied_rx_step_response_file> (type step))
Description:

<tx_ id> is the name of the Tx block. It should be the same name as that appears in the
command.txt file.

<user_supplied_rx_step_ response_file> isatwo-column step response
file. The first column is time, and the second column is the step response.

e Waveforms

By default, 1000 bits of waveforms are output to waveform.txt. This output is controlled by
the directive wavecnt.

You can modify the number of bits by passing these as a parameter. The command syntax in
that case is wavecnt <# bits> instead of just wavecnt.

In addition to the Rx output, you can also continue on the theme of cheap probing by
modifying wavecnt to output waveforms at Rx input, Tx input and Tx output by specifying
these as parameters. The command is:

wavecnt (tx)(txin) (rxin).

The corresponding waveforms are available in the ASCII tab delimited files chan2_tx.txt,
chan2_tx_in.txt, and chan2_in.txt, respectively.

Tx input and output waveforms will be available only if Tx has a getwave type

NOTE! of AMI model.

e TxBits
To save Tx bits as output, use the command output_txbits.

The Tx bits are stored in a two-column (time and voltage) ASCII file,
srchit <tx_id>.txt.

e Changing ISI Only Eye Contour
By default, the eye contour is I1SI only eye (as opposed to BER eye).
You can modify the eye contour to a BER eye by using the following directive:
— Format: eyectr_nber le-12
Description: The eye contour will now be 1e-12 nBER eye.
— Format: eyectr_ber 1le-12
Description: The eye contour will now be 1le-12 BER eye.
— Format: eyectr_jnber 1le-12
Description: The eye contour will now be 1e-12 BER eye.

1.4.1.3 Windows 32 Bit AMI DLL Support in a Windows 64 Bit SystemSiI Installation
This feature is for 64 bit Windows SystemSI — Serial Link Analysis installations.
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When running channel simulations, it is necessary that the channel simulator (spdut.exe) is
compiled for the same Operating System (OS) as the algorithmic models (AMI DLLs) that are
being used. As it is fairly common for SerDes suppliers to distribute win32 AMI DLLs, and fairly
common for you to install win64 software on their computers, this feature has been added to

enable compatibility in these scenarios.
You can find a folder win32 under the

<INSTALL_DIR>\SpeedXP\Library\template\SystemSI\SerialLink\amiwin

folder.

The amiwin folder contains the 64 bit AMI parameter files and DLL files
The win32 folder contains the 32 bit Windows AMI DLLs and channel simulator

» Library » template » SystemSI » Seriallink » amiwinfj» win32

MName

amicdr2.dll
amictwf.dll
amictwfadapt.dll
amidfe2.dll
amidfenl.dll
amiffe.dll

aminc.dll

ElEEEEEEE

spdut.exe

Date medified

10/23/2012 7:49 AM
10/23/2012 7:49 AM
10/23/2012 7:49 AM
10/23/2012 7:49 AM
10/23/2012 7:49 AM
10/23/2012 7:49 AM
10/23/2012 7:49 AM
10/23/2012 7:50 AM

Type Size

Application extens... 23 KB
Application extens... 4,005 KB
Application extens... 4,530 KB
Application extens... 32KB
Application extens... 3,895 KB
Application extens... 4,558 KB
Application extens... 4,575 KB
Application 2,560 KB

A new option, Channel Simulator OS, is added to the Analysis Options window for Windows

64 bit SystemSI — Serial Link Analysis.

[ &nalysis Options

—Simulator

~Circuit Simulator

() HSPICE [

(®) SPDSIM
—Characterization

Duration:ns \r'meas:|:|v

l o

Circuit Simulator Options | Channel Simulator Control

| * Add global .option and .include commands here.

* They'll be used For time dormain characterization.
*.option delmax=1p

|Channel Simulator O5: |Windows 64 Bit
raimulation Name—§,

(® Automatic () Windo

5

It has two options:

Windows 64 Bit
Windows 32 Bit

|
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The default is Windows 64 Bit. If the AMI models you are using are 32 bit DLLs, you should
select Windows 32 Bit.

If your DLLs do not match the selected Channel Simulator OS, the channel simulation aborts, and
following message is displayed.

SystemSI

"-.I The channel simulaticn is aborted.

~ Do you want to open the spdut.log file?

Yes | | Mo

Click Yes to view the spdut. log file. It provides information about the nature of the error.

SystemSl installation has both, win64 and win32, versions of the AMI models.
NOTE! Based on the value specified in the Channel Simulator OS field, appropriate
version of the DLLs and channel simulator are used.

1.4.1.4 Simulation Name

Define Simulation Result Name.
imulakion Mame
@ Sukormatic O Custam

o Bydefault, the Automatic option is selected. In this case, the result folder names are
automatically defined according to the simulation times.

« If you select the Custom option, you need to specify the simulation name before the start of
the simulation.

When you click the Play button 1! » & the Simulation Name window pops up. Enter the
name of result folder.

Simulation Marme

Flease assign a |
simulation name:

I Ok I | Zancel

1.4.2 Analysis Setup

1.4.2.1 General Channel Simulation Parameters

Ignore Time: (5000 ns  # of Bits: 200000 Bit Sampling Rate: [+] BER Flaar:

e Ignore Time (ns)

Specifies the initial time to be ignored from the waveform, so that the data is not corrupted
with the startup time transients.
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1422

1423

1424

Default value is 5000 ns. You can use a lower value such as 100 ns if you do not use adaptive
equalizers like adaptive DFE.

*  Number of Bits
Specifies how many bits to simulate. The default value is 200,000.

For BER computation you need to simulate at least 100,000 bits. If you are doing crosstalk
simulation, you may need to simulate more bits like 200,000.

e  Bit Sampling Rate

Similar to time step in circuit simulation, which is used by the channel simulation engine.
The larger the number is, the longer the simulation time is. Default value is 32 samples/bit.
The default is sufficient for most cases.

*  BERFloor
Specifies the minimum Bit Error Rate or BER to be used in the simulation. The value can go
up to 1le-20. Default value is 1e-20.

Simulation Configuration

—Simulation Configuration

¥ | Ideal Power
—iCarner
Fask
¥ Tvp
Sl
Faski5low
SlowFask

o  The Corner settings are for the IBIS block and the VRM block. It will be available for
selection only when the design has an IBIS block or a VRM block.

o  The Ideal Power setup is for the VRM block. It will be checked and grayed out if the project
does not have any VRM block.

Xtalk
nTalk
) Ddd Even
Randarn Skatistical

Xtalk is not available in Single Channel Analysis. For the details of this part, please refer to
Section 2.4.2 Xtalk in Crosstalk Channel Analysis.
Eye Distribution Methods

You can select an eye distribution method from this dialog. The default Eye Distribution is Time
Domain Waveform (Channel Simulator).
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—Eye Distribution
ethod
(¥} Time Domain Waveform (Channel Simulator)

() Statistical

Select Statistical to enable the eye distribution to be calculated statistically.

—Eye Distribution
ethod
) Time Domain Waveform {Channel Simulator)

(%) Statistical

If you select Statistical, in the next step BER_Eye generation is automatically selected by default.

1.4.25 Statistical Eye Contours

You can enable BER_Eye generation to generate statistical eye contours. If enabled, BER_Eyes
are generated and displayed. Choose a criterion from:

o  Time scale (eye width)
o Voltage scale (eye height)

« Both time and voltage

—BER._Eyes
D EBER._Evye generation
riteria

Time scale (eye width)

Voltage scale (eye height)

Both time and voltage

LBERs:|-12

By default, Both time and voltage is checked when BER_Eye generation is enabled.
After you select a criterion, the BER eye will be generated based on the criterion.

If you place the cursor in the LBERs field, an indication box appears. The LBER values are
displayed.

LBERs: |-12 | |
LBER should be able to set:

a single LBER,, ex. -12

Several LBERs, ex.-6, -9,-12

Range of LBERs, ex. -12 to -15

All LBERs should be negative integer.

OK. ” Cancel

NOTE! All LBERs should be negative integers. Set the LBER values within
) the —3 to —20 range.
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14.2.6 IBIS Model Selection
If any AMI model is included, it will be listed in the IBIS Model Selection part, as the example

shown below.
—IBIS Model Selection
Tx2 Rx2 |
Signal Name IBIS File Component rReceiue I0 Model | Status
ami_rx_p test_ibis.ibs test_serdes test_ami_rx1 Signal
test_ibis.ibs | test serces  (STSPUNTNN . (Sonal |
test_ami_rx2
| 11
1.5 The First Simulation

Any new channel needs to be characterized before running a channel simulation. Characterization
of the channel means finding the step or impulse response. Run either HSPICE or SPDSIM
simulation to characterize the channel.

The standard_step.sp file is installed in the main programs directory under
<INSTALL_DIR>\SpeedXP\Library\template\SystemSI\Serial Link Analysis

This file is a standard stimulus sub-circuit used by the tool to generate the step response. All the
characterization information for the channel is stored in the Workspace directory.

: Do not edit the standard_step. sp file unless you are an
NOTE! advanced user and want to set up a different stimulus.

151 Setting up Probe Point
1. Click the connection point to open the Ckt Node menu.

U1
Ckt Node | Net
' negin neg .
TLPRIMARY Pkg1 pasin s Pkg2 RIX_PRIMARY
; 1 [ngnd gnd 2 ;

A A

2. To set Probe Point for the simulation, click two Ckt Nodes in the menu.
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U
Ckt Node | Net
negin neg 3 :
TH_PRIMARY Pkg1 @l posin pos Pkg2 R_PRIMARY
; 1 [ngnd gnd S 2 ;
AR Al

e  The two selected nodes are connected.

e The node clicked first is defined as positive, and the second is negative.
3. Toview and edit the defined Probe Points, select

Setup> Probe Point....

Setup | Teols Compliance  Window

Analysis Options...

Terminate Unconnected Modes...
Pause before Simulation

Hide Channel Simulator Messages
Sweep Mode

Probe Point...

AMI Options 4

The Probe Point window opens below.

Frobe Point X

Blnck Name MCP Connnection | Positive CkE Node | Negative CKEH. ..
PCB u1 posin ngnd
PCB u1 negin ngnd

Double clicking on the lisk toagles the display of the probe point on the canvas, Use right mouse menu For more
operations, To add probe point, click on the connection point on the canvas to see the node list.

4. Toshow or delete the defined Probe Points, right-click and select from the pop-up menu.

| Probe Point. *
Block Name MCF Connnection | Positive Ckt Mods | Negative CKE ...
I TS S
FCE u1 fegin Show &ll Highlighted Items
Show All
Hide: &ll Highlighted Items
Hide: All
Delete All Highlighted Tkems
Delete All

Dauble clicking on the list bogales the display of the prabe point on the canvas, Uss right mouse menu for more
operations, To add prabe point, click on the connection point on the canvas to ses the node list,

5.  After the simulation, the results of all the defined Probe Points can be viewed from the 2D
Curve (Eye Contour) window, 3D Eye Density window and Report View window.

36 Product Version 16.6



1.5.2

2.

4.

2

T EEC L% w88

+ 30 Eye Density
@ resultitieyedensity bxt
O resulitisyedensity_PCB[posin, ngnd].txt
© resultitieyedensity_PCB[negin,ngnd].txt
+ 3D Bathiub
O resultitipathtub_3d.txt
O resulti1ibathtub_3d_PCBposin,ngnd]. o
© resulitibathtub_3d_PcB[neqin,ngnd].txt

I-§ZD Curve [Eye Contour] - O % 1
iewee g T OB
: [Eve Contour [+] ¢ Mask <hone> [-]&

v

resultilieyectr.cur

resulty1heyectr_PCE[posin,ngnd].cur

[regin,ngnd]. ...

Woltage ()

Bit Period (U

Repart
result|Lireport. bt

result| ireport_PCB[posin,n...
result| Lireport_PCB[neginn. ..

Channel R
Mon Jul 16 10:26:32
General:

Data Rate
Numiser of B
Measurement
Channel Cod,
Primary Dri
Data Patter
Nuriser of A
Characteriz
pelay
Intra-Pair —

fAlgorithmic Models:

Rx Models
Frimary Tz

Jitter Inputs:
Random Jitt

oise Inputs:
Random Nois

Eye Measurements:

Eye height

)

Begin Running the Simulation
1.

Click the Start Simulation button ® to start a simulation.

If the channel has been characterized before, the characterization is skipped and the channel

simulator is invoked directly.

On the Tools menu, click Channel Characterization to characterize the channel with only

running the simulation.

Tools | Compliance

Window

Channel Characterization
Channel Simulation
Block Sensitivity...

Jitter Tolerance...

Frequency Response...
5 Parameter Extraction...
5 Parameter Viewer..,
Sweep Manager...

Layout Association...

Result Browser...

Options r

On the Setup menu, click Pause before Simulation.

SEtupl Tools Compliance

Window

Analysis Options...

Pause before Simulation
Sweep Mode

Probe Points...

AMI Opticns

Terminate Unconnected Modes...
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5. If you have enabled Pause before Simulation from the Setup menu, a message will prompt
you whenever a new simulation is about to be run.

1.5.3 Simulation Directory

Each simulation creates a unique directory (1, 2, 3 ...etc) with all the waveform files under:
\sc_examplel\result.

By default, these directories are moved to the history folder when opening an existing workspace
file. However, you can make the following setup by choosing Tools > Options > Edit Options...,
and clicking Result under Simulation.

I—Orjtic:n:

Simulation L'})

b,
General ) Change the 'Result' options in Serial Link
Result]

Advanced AMI Options
AMI Builder (%)
General

Perform the following operation when op ing an existing workspace file

@ Move the the previous simulation results under the “result”™ folder to the "history™ folder
() Keep the the previous simulation results under the “result” folder

O Delete the the previous simulation results under the "result” folder

Default | | Apply | | oK. | | Cancel

The first one is checked by default.

The next illustration shows some of the waveforms generated by the channel engine. This
illustration is the default display. To show the waveforms, select

Tile

or

Cascade

On the Windows menu, click To Default to arrange all open windows to the default display.

Basically, the .ssix, .html and .txt windows should be put together at the top, and other curve
windows should be put together at the bottom.

The waveforms in the 2D Curve window are the most useful ones. The eye contour and bathtubs
are very good measures of the quality of any channel.

« Bathtub Curves - Provide the eye opening (in % Ul) at a specific BER.
« Noise Bathtub Curves — Provides the eye height (in Volt) at a specific BER.

38 Product Version 16.6



154

Running the channel simulation at TX data rate of 3.125 Gbps produces waveforms with an eye
opening of 0.64 Ul at BER 1e-12 and an eye height of 360 mV at BER 1e-12.

The following figure shows the bathtub curves from the previous simulation.

e~ sc_exampiat et
Mo E® Ve Sop Toos Resks Comles Widw b

)5 BELOOO: .S 8ok I

TH_FRMARY | Pkgt PCB Pkg2 [T R¥_PRIMARY
1 2
(3D Eye Density) = 2D Eye Contour)
g Dol 0 S = o o H

Rparc
ot raport bt

I reciferece. o Volsge )

(€1 3 4
0 i lBathtun - [ noise Bathtub |+ ]
Fit

Log BER Log BER
T
]
]
]
I
I
i

,,,,,,,,,,,,,,, (LI A

i
]
]
I
I
I
i
! i

L e T et EEEEEE R et St
|
]
i

204 --—m oo fommmm oo 20— mmem b
!

05 0 05
it Period (LI Amplitude Vol
result 1 bathtub. cur resulti 1inbathtub. cur

Simulation Results
The simulation results present the following waveforms:

« 3D
— Eye Density (Default)
— Bathtub

e 2D
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— Eye Contour (Default)

— Bathtub

— Noise Bathtub

— Ramp Response

— Impulse Response

— Modified Impulse Response

e Channel report (Default)

155 Run the Simulation Again

If you click the Start Simulation button # to run the simulation again without making any
changes to the channel components, the characterization of the channel is skipped. Only the
channel simulation is run.

Changes to the channel could mean:

e Changing the parameters for Pkgl, PCB or Pkg2 blocks, by modifying the connections, or
using a different sub-circuit model.

e Changing Tx or Rx parameters, such as drive level or ¢_comp (for Tx).
e  Adding additional components to the channel.

e Deleting any component from the channel.

1.6 Increasing Data Rate
This section describes how to run the simulation with an increased TX data rate, which would
close the eye much more.

1. Enable the AMI model (a standard FFE model) at the transmitter. Notice how the eye
improves.

Change the TX data rate to 10 Gbps
Rerun the simulation. The results are as shown below:
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4.  Notice how the eye (green curve) is completely closed.
5. Check the bathtub curves.

i |Maise Bathtub |~ J élNoise Eathtub |'|
Log BER Log BER
0 0
N ow thi
tely clg
404 ~ BEH
-15 4 -15 4
-20 -0
Arnplitude (valt) Amplitude (Yol
resulti1inbathtub.cur result}1inbathtub,cur
result 2 nbathtub, cur resultiZ{nbathtub.cur
1.7 Enable AMI

1. Right-click on the AMI block.
2. Click Enable to enable the AMI block at the transmitter.

b TX_PRIMARY
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3. Double-click on the AMI block to view its properties. Two files have already been loaded by
default:

v Enable
AMI Parameter Fila:
|C:'|,Pr0gram Files\SigrityySpeedxP 12.0\LibraryitemplatelSystemsTiSeriallinkl amiwintamiffe, ami |II| | Reset |

AMI dll File:
|C:'|,Prngram Files\SigrityySpeedxP 12.0\Libraryitemplate)SystemshSeriallinkl amiwintamiffe, di ||I| | Reset |

The AMI model assigned to the TX_PRIMARY block is either:
« AMIFFE
o Feed Forward Equalizer

The parameters are displayed in the AMI parameter window.

AMI Parameter: Reload AMI File
{ amiffe

(fwd 3 )

(pre 1)

( coeffout Nil
( UserTapsFile Nil )

Reserved Parameters | Model Spedfic
4.  Click the default fwd parameter to open the AMI Parameter Editor.

-

-
Abl Parameter Editor ®

3

Usage: In

Type: Integer

Format: Range 31 128
Default: 3

Description: Mumber of FFE taps

| [s]4 | | Cancel |

5. Change the value in the AMI parameter window. The new value means the number of
forward tabs has been increased to 4.
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AMI Parameter: Reload AMI File

{ amiffe
(wa 4)
(pre 1)
( coefrout Nl )
( UserTapsFile Nil )

Reserved Parameters | Model Spedfic

6. Rerun the simulation.

1.7.1 Coeffout Parameter
You can put a value for the coeffout parameter.
Example
coeffout = coeff.txt.

The FFE coefficients are then output to the file coeff . txt. These are the optimized coefficients
for this particular channel computed by the amiffe model. Based on hardware implementation, the
coefficients could be programmed into the real hardware for optimal performance.

The Channel simulation results for data rate = 10 Gbps + TX FFE are shown in the next
illustration.

3

d5 oo

TCPRMARY o Pigt pce Pkgz [ RY_PRIMARY

% 3D Eye Densi
czp EHE

el rapart it

et

The closed eye is now open (blue curve). The next illustration shows the 2D Bathtub curves for
the data rate = 10Gbps + TXFFE. Although the used FFE model does open the eye, the eye width
at BER 1e-12 is only 0.27 Ul compared to 0.64 Ul for data rate of 3.125 Gbps. The eye height is
only 60 mV compare to 360 mV.
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1.7.2 Enabling AMI DFE @ RX_PRIMARY
1. Right-click on the AMI block.
2. Click Enable to enable the AMI block at the receiver.

¥ Enable

AMI Parameter File:
|C:'I,Cadence'l,SPB_lﬁ.Eu'l,.ﬁ.SI'I,Base'l,Spee|:IXF"\IiI:urarv'l,tem|:|Iate'l,S3.-'5temSI'l,SerialLink‘l,amiwin'l,amidFe.ami |m| Resek |

AMI dll File:
|C:'l,Cadence'l,SPB_lEu.Eu'l,.ﬁ.SI'I,BaseISpeeu:IXF‘1Iibrarv'l,template'l,SvstemSI'I,SeriaILink‘l,amiwin'l,amidfeE.I:III |m| Reset |

The default AMI model used at the receiver is amidfe2 or Decision Feedback Equalizer.
3. Use the default parameters.

AMI Parameter: Reload AMI File

( amidfe
( bwd 9 )
( res % )
( foffset 0 )
{ meas_delay 50e-09 )
{ coeffout dfe.txt )

Reserved Parameters | Model Spedfic

The Channel simulation results for data rate = 10 Gbps + TX FFE + RX DFE are shown in the
next illustrations.

As you can see the eye (pink curve) does not open more. It actually closes more than a simulation
using TX FFE alone.
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The 2D Bathtub curves (pink curves).for the data rate = 10 Gbps + TX FFE + RX DFE are shown

in the next illustration.

This particular channel using the TX FFE model yields better results than with the RX DFE

model.
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2.1

2.2

Crosstalk Channel Analysis

This chapter describes how to perform a Crosstalk Channel Analysis. You will learn how to use an
existing Crosstalk Channel template to demonstrate Crosstalk Channel Analysis. The chapter
focuses on how to:

e  Assign Models to Components

e  Setup the Simulation Parameters

e  Setup the Simulation Options

o  Run Crosstalk Channel Simulations.

What-if scenarios are used to see how the channel behaves to changes in the data rate as well as
the inclusion of Crosstalk and Equalization via AMI models.

Overview

The Crosstalk Channel Template consists of three channels. Each channel contains:
e  One Transmitter

e  One Receiver

e  APrinted-Circuit Board(PCB)

o  Two Packages

The next illustration shows two AMI blocks connected to the primary transmitter and primary
receiver. You can add additional blocks and aggressors to modify the template.

TH_UPPER L
AM - TCPRIM. T Pkg1 PCB Pkg.?[:j‘: AR - - N
1 2
TX_LOWER RX_LOW...

Starting the Crosstalk Channel Template

Use the New Workspace dialog to create a new workspace. Do not change the contents of any of
the template folders. These folders contain the component models, connectivity and settings used
to create a new workspace directory.

1. Launch SystemSl.
2. Inthe File menu. Click New.

Alternatively, you can select the New button B .
The Select Module dialog opens.
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© © N o v

-
Select Module w

Module Name

Parallel Bus Analysis

Serial Link Analysis
Testbench

Ok | | Cancel
Select Serial Link Analysis.
Click OK.
The New Workspace dialog for Crosstalk Channel appears.
rNewR“.."orh:space X h
O Create a blank project
@Create by template  Template Path: |C:\.Cadence\SPE_lﬁ.6V\SI\Ease’lSpeedXP\,Library\template\,‘| III
Mame Path Description e
single_channel_complex C:\Cadence\SPB_16.6\ASI\Base\Speed.. .
single_channel_simple C:\Cadence\SPB_16.6\ASI\Base\Speed...
sla_simple_em C:\Cadence\SPB_16.6\ASI\Base\Speed... =
wtalk_channel_simple C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
C:\Cadence\SPB_16.6\AST\Base\Speed... | |
-
4 il | 3
Mame: |x13|k_example1 |
Location: [D:\Working\Systems] | |I|
CK | | Cancel |

Click Create by template.

Select xtalk_channel_sparam.

Enter a name for the template.

Enter a location for the template.

Click OK. A directory for the new template is created in the location you entered.

The following illustration shows the newly-created Crosstalk Channel Template workspace
xtalk _examplel.ssix.
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221

2.3

231

aiiSystemSl - [Serial Link Analysis : DiAWorking!System...\xtalk_examplel. ssix]
++ File  Edit View Setup Tools Compliance Window  Help cadence —[&[x]

DS H 9 -~ - WE DOk E R A I
TX_UPPER RX_UPPER
AMI - TERRIA 7 Pkg1 PCB Pkg2l_ ROFRIL - AMI
1 2

TX_LOWER RX_LOWER

Ver: 12.1,61.01171 (Systems] - SLAT) @ Ready

Channel Blocks

You can set up one or more block defaults for a new workspace. Do not attempt this if you are not
an advanced user. You must pay careful attention to the connections between the blocks.

The Crosstalk Channel Template contains the following blocks for each of the channels:
e Atransmitter

o  Areceiver

o  Two packages

e A printed-circuit board (PCB)

o  Two AMI models (only for the primary channel)

The AMI blocks are enabled by default. Disable them first for the
following steps of setting.

NOTE!

Examining Each Channel’s Component

This section describes each block in the Crosstalk Channel workspace and the properties for each
block. The focus is on the parameters and settings that are different from those in the Single
Channel Template.

All of the properties for each block are already set in the Crosstalk Channel Template.

IMPORTANT! | Do not change any block properties in the template.

You can skip this section of the Tutorial, if you wish. This information in this section does not
affect the simulation setup procedure.

Transmitters

Double-click on a transmitter block to view its properties.
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23.11

23.111

23.1.1.2

2.3.1.1.3

2.3.1.2

Block Name: ‘-rx_pmmmr

Fie Name: [ D:\AST166)1664\5LAtkex 1\ _bhvr.sp \E Sub-circuit Name:

Conn. Port Connect To | Block Name Conn. Port

tx_pkg [——1 Pkg1 te_primary

.subckt nmos_diff_tx pos neg pwr in ngnd
+nmos_imp=25

+ ti_rt=50

+tx_c_comp=1p

+ tx_scale=1

* BEHAVIORAL CIRCUIT MODEL FOR SIGRITY's SystemSI - Serial Link Analysis

=
*MODEL PARAMETERS

=

*This model takes the following parameters:
=

*nmos_imp > impedance of pulldown current source
*bo_rt > pullup termination

* ti_c_comp > parasitic die capacitance

* ti_scale > scaling factor for voltage swing

=

Launch MCP Header Editor.

... || Edit sub-circuit Definition

Connection | Stimulus |J|tte| & Moise | Power Supply \

=

The template has three transmitter blocks and each block has four tabs.

‘Connection| Stmulus |JittE|' & Moise |P'I:I'.-'-.'EI' Supply |

Connection Tab

This tab shows information about the connections between the transmitter’s block and other

blocks.

TX_PRIMARY

Connection Connect To | Blodk Blodk Connection

be_pkg (#——=] Pkgl be_primary
TX_UPPER

Connection ConnectTo | Block Block Connection

te_pkg [(e——e] Pkgl b _xtalk1
TX_LOWER

Connection ConnectTo | Block Block Connection

bo_pkg [(——=] Pkal ho_xtalk2

The primary difference between the three connections is in the block connection name. The names

are for the connections at Pkg1.

Stimulus Tab
Data Rate: D Gbps
Data Pattern: |pR55 | - | Poly: |?
Leading Bits: | | E
Delay: I:I ns
[[] pata Coding:
[]Rize/Fall Time
Rise Time: I:I ps
Fall Time: I:I ps
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Please refer to Section 1.3.1.2 Stimulus Tab for details.

23.13 Jitter & Noise Tab
—Jitker —Moise
D Periodic D Periodic

Freguency: Hz Freguency: Hz

Amplitude: UL Amplitude: my peak
D Frequency Offset: ppm DTransitinn: my RM5
[ Transition Rj: 2%UL RMS
DTransition D Ul peak
Cloce [ o

Please refer to Section 1.3.1.3 Jitter & Noise Tab for details.

23.14 Power Supply Tab

[+] 1deal Power Supply: v

e Power Supply — Ideal voltage source that is used at the transmitter. Default value is 1 V.

Please refer to Section 1.3.1.4 Power Supply Tab for details.

2.3.2 Receivers

Double-click on a receiver block to view its properties.

Block Name: [ RX_UPPER File Name: [ D:\AST166\166\SLAYctkex1yx_bhur.sp ||I| Sub-circuithame: (nmos_dffx ||
Conn. Port ConnectTo  Block Name Conn. Port -Suhd<§ "gg’s_diﬁ_rx pos neg pwr ngnd rxnode
+rx_rt=
rx_pkg [—=1 pkaz r_xtalkl +rx_c_comp=1p

*BEHAVIORAL CIRCUIT MODEL FOR SIGRITY's SystemSI - Serial Link Analysis |

=
*MODEL PARAMETERS

=

*This mode! takes the following parameters:
=

*=rx_rt > pullup termination
*rx_c_comp > parasitic die capacitance
=

* [MCP Begin]

* [Connection] rx_pkg
* [Connection Type]
[ il Launch MCP Header Editor... || Edit Sub-circuit Definition
Connection | Jitter & Noise | Power Supply \
[ o | sl
The property pane contains three tabs.
Connection | Jitter & MNoise | Power Supply |
2.3.2.1 Connection Tab
This tab shows the information about the connections between the receiver blocks and other
blocks.
23.2.11 RX_PRIMARY
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Connection = Connect To | Block Block Connection

rx_pkag [[e——=] Pkg2 rx_primary
2.3.2.1.2 RX_UPPER

Connection Connect To | Block Block Connection

ri_pkg (s——=—=] Pko2 ri_wtalkl
2.3.2.1.3 RX _LOWER

Connection Connect To | Block Block Connection

rx_pkag [(e——=] Pkg2 rx_xtalk2

The main difference between the three connections is in the block connections name.The names
are for the connections at Pkg2.

2.3.2.2 Jitter & Noise Tab
Jitter nise

Random () [T % Random (R my
D Deterministic (Dj): L D Deterministic (On): m

Mote: These parameters are post-processed into the eve distribution assodated with the Rax.
Please refer to Section 1.3.2.2 Jitter & Noise Tab for details.

2.3.2.3 Power Supply Tab

[v] 1deal Power Supply: v

e  Power Supply - Ideal voltage source that is used at the receiver. Default value is 1 V.

Please refer to Section 1.3.1.4 Power Supply Tab for details.

2.3.3 Pkgl
Double-click on the Pkg1 block to view its properties.

Block Name: [pig1 | FileName: | 66\1664\5LA xtkexT\bpkg 12port.sp || .. | Sub-circuit Name:

Block Name Conn. Port .subckt

+ xtalki_pos xtalki_neg xtalk1_posout xtalki_negout
TX_PRIMARY tx_pkg + prim_pos prim_neg prim_posout prim_negout
T¥_UPPER te_pkg + xtalk2_pos xtalk2_neg xtalk2_posout xtalk2_negout
TX_LOWER bx_pkg ST i

PCB t_pkg * [MCF Begin]
* [Connection] te_xtalkl

Conn, Port
tx_primary
te_xtalkd
te_xtalk2
pch

I

* [Connection Type]

* [Power MNets]

* [Ground Nets]

* 3 ngnd gnd gnd

* [Signal Nets]

* 1 xtalkl_pos xtklpos
* 2 xtalkl_neg xtkineg
* [Connection] t¢_primary
* [Connection Type]

* [Power Nets]

* [Ground Nets]

* 3 ngnd gnd

[ i Launch MCP Header Editor... || Ecit Sub-circuit Definition

Connection | Layout Extraction

The Property pane has two main sections:
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2331

2.3.3.2

234

2.3.5

o Connection

. File and Content

Connection

| Propert

Block Marne: Ekgl

Conneckion Connect To | Block Block Connection
bx_primary [(e——=] T:_PRIMARY b _phg
bx_xtalkl (s——==] T&_UPPER tx_pka
bx_wtalkz [(e——==] TH_LOWER b _phg
pch (e——=] PB tx_pkg

The Connection window shows the connections between the Pkgl block and the other blocks.

File and content

File Mame: | \Examples\xtalk_example 1\oepkg_12port.sp | .. | sub-drcuit Name: |bq:ikg

|V|

* [Ground Mets]

*7 ngnd gnd

* [Signal Nets]

* 1 xtalk1_posout xtkipos

* 2 xtalkl_negout xtkineg
* 3 prim_posout chanpos

*4 prim_negout channeg
* 5 xtalk2_posout xtk2pos

=6 xtalk?_negout xtk2neq|
* [MCP End]

X
+ xtalk1_pos xtalk1_neg xtalkl_posout xtalkl_negout
+ prim_pos prim_neg prim_posout prim_negout

+ xtalk?_pos xtalk2_neg xtalk2_posout xtalk2_negout
+ngnd

+pka_12port

.indlude ™. fpkg_12port.sp”
.ends tepkg

Edit Sub-dircuit Definition

The Crosstalk Channel Template already provides a SPICE Netlist file, which includes another
SPICE file with a sub-circuit model of a 12 port s-parameter file. You can edit this model.

|
NOTE! with other blocks.

Make sure to assign the nodes properly to maintain the connections

Pkg2

Refer to the Pkg1 section. The difference between Pkgl and Pkg? is in the connectivity and the

model name. Both use the same package model.

PCB
Double-click the PCB block to view its properties.
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Block Name: [T5]

Fie tame: [DASTIGVGE AR Ayckextihan_Toportcp [, | Sbcrasthame: [guamnel -]

Conn. Port ConnectTo | Block Name
tx_pkg =
_pkg kg2

Conn. Port
pcb
PCB

S Parameter File: | D:\ASI166\1664\5LA\tkexxaul_ref.s%p || view s Parameter |

.subckt channel

+ xtalk1_posout xtalk1_negout xtalkl_posout? xtalk1_negout2
+ prim_posout prim_negout prim_posout2 prim_negout2

+ xtalk2_posout xtalk2_negout xtalk2_posout2 xtalk2_negout2
+ngnd

* [MCP Begin]

* [Connection] tx_pkg

* [Connection Type]

* [Power Nets]

* [Ground Nets]

*7ngnd gnd

* [Signal Nets]

* 1 xtalk1_posout xtk 1pos
=3 xtalk1_negout xtkineg
*3 prim_posout chanpos
*4 prim_negout  channeg
* 5 xtalk2_posout xtkZpos
=6 xtalk2_negout xtk2neg
* [Connection] rx_pkg

= [Connection Type]

* [Power Nets]

* [Ground Nets]

*=7ngnd gnd El

| Extract B8 Madel.... ||Load B8S Model.... Launch MCP Header Editor.... || Edit Sub-circuit Definition |

‘Connection| Layout Exiraction

The Property pane has two main sections:

o Connection

. File and Content

2.35.1 Connection

Connection ConnectTo | Blodk Block Connection

x_pkg ) Mot pcb
rx_pkg (o——= Pkg2 PCE

The connection window shows the connections between the blocks.

2.35.2 File and content

File Name: |D:\ASIlﬁﬁ\lﬁﬁ‘}\SLA\xﬂl@xl\man_lchrt.sp | Sub-drcuit Name: | yanne|

|'|

S Parameter File: | D:\ASI166)1664\5LA xthex 1\xaui_ref.s4p

” View 5 Parameter |

.subckt channel

+ xtalkl_posout xtalkl_negout xtalkl_posout2 xtalk1_negout2
+ prim_posout prim_negout prim_posout2 prim_negout2

+ wtalk?_posout xtalk?_negout xtalk?_posout? xtalk?_negout?
+nagnd

= [MCP Begin]

* [Connection] tx_pkg

* [Connection Type]

= [Power Mets]

* [Ground Nets]

* 7 ngnd gnd

= [Signal Nets]

* 1 xtalkl_posout xtkipos
* 2 xtalkl_negout xtkineg
= 3 prim_posout chanpos
=4 prim_negout channeg
* 5 xtalk2_posout xtkZpos
=6 xtalk2_negout xtk2neg
* [Connection] rx_pkg

* [Connection Type]

= [Power Mets]

* [Ground Nets]

* 7 ngnd gnd

-

-

[ ExtractBBS Model... |[Load BBS Moddl...

Launch MCP Header Editor. .. ” Edit Sub-circuit Definition

2.3.6 AMI

The AMI model (@ RX_PRIMARY) in gray are disabled by default.

When installing the Channel Analysis tool, a template directory is created with all the template
files, as well as a new folder called amiwin. The folder contains all the AMI models.
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2.4

241

24.2

Analysis Options

This section covers the Analysis Options in the Setup menu.

On the Setup menu, click Analysis Options....

Setup | Tools

Compliance

Window

Analysis Options...

Sweep Mode
Probe Points...
AMI Options

Terminate Unconnected Modes...

Pause before Simulation

The Analysis Options interface opens.

[ Analysis Options

[—Simulator

—Circuit Simul

S

(®) 5pDSIM
haracterization

Durahonns Vmeas |:|v

Cirauit Simulator Options ‘ Channel Simulator Contr

* Add global .option and .indude commands here.
*They'l be used for tme domain characterization.
*.option delmax=1p

Channel Simulator O5:| Windows 64 Bit H

| (®) Automatic  (C) Custom

—Analysis Setup

—Simulation Configuration
¥ | 1deal Power

Fast/Slow
Slow/Fast

— [#]sTalkc
@ Odd O Even

(CRandom () Statistical

—Eye Distribution

Method

@‘ﬂme Domain Waveform
() Statistical

—BER_Eyes

D BER._Eye generation
—Criteriar

Time scale (eye width)
Voltage scale (eye height)

Both time and voltage

Ignare Time: 5000 ns #ofBits:[200000 Bit Sampling Rate: "] BER Fioor:

r—IBIS Model Selection
No IBIS Tx/Rx |

Signal Name

IBIS File Compaonent

Circuit Simulator Options
Add the global .option and .include commands. These can be used in the Time Domain

characterization.

Circuit Simulator Options | Channel Simulator Controls |

* option delmax=1p

* Add global .option and .include commands here.
*They'll be used for time domain characterization.

HSPICE simulations usually require one of these options for accurate characterization.

delmax=1p or delmax=2p.

The Delmax option sets the maximum allowable step size of the time steps taken during transient

analysis in HSPICE.

NOTE!

This option increases the simulation time but provides more accurate result,
especially when using HSPICE. The option in this exercise is commented out.
SPDSIM is used as the circuit simulator since it does not require 1 ps time step.
It is faster than HSPICE without sacrificing accuracy.

Xtalk

Several types of Crosstalk can be selected:
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2.4.3

2.5

Odd - Crosstalk Channels switch opposite to the primary channel as 180° out-of-phase. The Odd
Crosstalk mode is selected by default.

Even — Crosstalk Channels switch in-phase with the primary channel.

Random - Crosstalk Channels switch randomly with respect to the primary channel.

Statistical — Primary channel is simulated. The eye density is obtained. Based on the pulse
response of the Crosstalk Channels, all of the Interferences of the Crosstalk Channels are
statistically added. This should exhaustively add all possible interferences.

Terminate Unconnected Nodes

If there are some unused nodes in the block, SystemSI will automatically terminate the unused
nodes.

By default, the termination value for Signal node is 500hm, for Power node is 1e+0080hm and
for Ground node is 0Ohm.

To change the termination value, follow these steps:
1. Select
Setup > Terminate Unconnected Nodes....

Setup | Tools Compliance  Window

Analysis Options...

]
Pause before Simulation

Sweep Mode

Probe Points...

AMI Options r

2. The Termination Impedance Definition window pops up.

-
Termination Impedance Definition
Unconnecked Signal Mode: |50 Chim
Unconnecked Power Mode: | 1e+008 Chm
IUnconnecked Ground Mode: |0 Chm
Defaulk )4 | | Cancel

SystemSI will add termination for unused nodes in the blocks except
NOTE! Transmitters and Receivers blocks.

Running Simulation

This section describes how to run several simulations:
¢ AC Sweep

e First Simulation (Default settings)

e Enabling AMI DFE @ RX PRIMARY
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e Turning on Statistical crosstalk

25.1 AC Sweep

Before running any transient or channel simulation, run AC sweep. This detects the coupling
percentage between the primary channel and all other channels.

1. Onthe Tools menu, click Detect Crosstalk....

Tools | Compliance  Window
Channel Characterization

Channel Simulation
Block Sensitivity...

Iitter Tolerance...

Detect Crosstalk...

% Parameter Extraction...
5 Parameter Viewer...
Sweep Manager...

Layout Association...

Result Browser...

Options r

2. Select all transmitters.
3. Click Calculate.

victim Rz [Rx_PRIMARY | ¥|  Coupling Threshold: [0 [ [ caleulate |

Include in Channel Sim Transmitter Coupling Factor (%) Frequency Response
Tu_PRIMARY [:]
T¥_UPPER [:]
T _LOWER [:]
Maimurm Frequency: GHz # of Frequency Points: | 128 | ok || Cancel || Apphy |

All coupling is calculated for all channels with respect to the Victim Rx.

The Primary channel is identified as the one with the most power transferred from TX to
RX.
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I-Detect Crosstalk
Wickim R Coupling Threshold: |0 Y | Calculate |
Include in Channel Sim Transmitter Coupling Factar (%) Frequency Response
Ts_PRIMARY Primary
TX_UPFER 0,013
TX_LOWER 0.0086
Maximurn Frequency: l:lGHz # of Frequency Points: | 128 | QK || Cancel H Apply |

The default maximum frequency is 1 GHz. You can change the value to a higher frequency.
Notice the impact on the coupling factor.

The next two figures represent the AC sweep results. The AC sweep results show the voltage at
receivers.

Primary

-
B e TV PRNARY veitaga )
P |

iraind Cam |

™ m ") o o BT 7] o T

AR FRRMARTI PR B PRBAEFY st s
AR FRRMARY T LSRR R DEMARY, i 4nt
PRI FPOMARAT VTR P, PR, e 10

Upper and Lower

Curvss
B resulthac NRX_PRIMARY Valtage (V)

[m] |7 PRIMARY FX_PRIMARY ac

E. TH_UPPER_FX_PRIMARY a¢.cu
B TELOWER_RX PRIMARY aceu,  Seh

Bers

Te5

Beh

PR s
Londed Curve:

+ + + + + + .
100 200 300 400 S0 K00 00 800 400 1000
Frequency (MHz)
reaultac TVF_PRIMARYY TX_UIPER_R_PRIBAARY ac.cur
resulthac\ IR PRIMARY\TA LCWER R PRIMARY ac.cur

57 Product Version 16.6



25.2 First Simulation (Default Settings)

Click the Start Simulation button ¥ to start a simulation. The purpose of the Start Simulation
button is to characterize the channel. If the channel has not been characterized before, the button
invokes the channel engine.

Any new channel needs to be characterized first before running channel simulation.
Characterization of the channel means finding the step or impulse response. Run either an
HSPICE or SPDSIM simulation to characterize the channel.

The standard_step.sp is installed in the main programs directory. This file is a standard
stimulus sub-circuit used by the tool to generate the step response.

<INSTALL_DIR>\SpeedXP\Library\template\SystemSI\Serial Link Analysis

Do not edit the standard_step. sp file unless you are an advanced
IMPORTANT! | yser and want to set up a different stimulus.

All the characterization information for the channel is stored in the Workspace directory.

2521 Change Parameters

If you click * to run the simulation again without making any changes to the channel components,
the characterization of the channel is skipped. Only the channel simulation is run. Changes to the
channel include:

e Changing the parameters for Pkgl, PCB or Pkg2 blocks, by modifying the connections, or
using a different sub-circuit model.

e Changing Tx or Rx parameters, such as drive level or c_comp (for Tx).
*  Adding additional components to the channel.

e Deleting any component from the channel.
Select the Tools menu.

2. To characterize the channel only without running the channel simulation, click
Channel Characterization.

Tools | Compliance Window

Channel Characterization

Channel Simulation
Block Sensitivity...

litter Tolerance...

Detect Crosstalk...

5 Parameter Extraction...
5 Parameter Viewer...
Sweep Manager...

Layout Asscciation...

Result Browser...

Opticns r
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25.2.2 Pause before Simulation

The Pause before Simulation option prompts you with a message whenever a new simulation is
about to be run.

1.  Select the Setup menu.
2.  Click Pause before Simulation.

Setup | Tools Compliance  Window

Analysis Options...

Terminate Uncennected Modes...
Pause before Simulation

Hide Channel Simulator Messages
Sweep Mode

Probe Point..,

AMI Options r

2523 General Options
Select Tools > Options > Edit options....

Tools | Compliance Window  Help
Channel Characterization S o X

Channel Simulation
Block Sensitivity...

litter Tolerance...

Detect Crosstalk...

5 Parameter Extraction...
5 Parameter Viewer...
Sweep Manager...

Layout Association...

Result Browser...

Options Edit Opticns...

-

The Options window opens.

59 Product Version 16.6



253

-
Options

Simulation ':’D

Result
Advanced AMI Options

AMI Builder (~)

N
) Change the 'General' options in Serial Link

Automation

Address of notification mail sent when simulation is complete:

Multiple CPU usage

Maximum number of CPU to use in the simulation: |1 -

1
2
3
Messages and Windows 4

Show Warning Messages
Show Channel Smulation Messages

Default | | Apply | | oK. | | Cancel

The General sheet contains three sections:

e Automation - you can put email address into the blank dialog box, and then you can get
notification email when simulation is complete

e Multiple CPU usage - you can set the maximum number of CPU to use in the simulation

« Maessages and Windows -- Select the options to display or hide the simulation messages .

Simulation Results

The simulation results consist of the following waveforms:

e 3D

— Eye Density (Default)

— Bathtub
e 2D

— Eye Contour (Default)

— Bathtub

— Noise Bathtub
— Ramp Response

— Impulse Response

— Modified Impulse Response

— Rx Waveform

e Channel report (Default)

60 Product Version 16.6




254

Each simulation creates a unique directory (1, 2, 3 ...etc.). All the waveform files under
\xtalk_examplel\result.

These directories are moved to the history folder when SystemSl is closed.

The following figure shows the Channel simulation results for Data rate = 5 Gbps. Running the
channel simulation at a Data rate of 5 Gbps produces an eye contour that is not open very well.

Fle  Edt  View Seup Tools Complance Wndow  Help
A I e e 1Ed e m
v
T R P
AMI Ty | Pkgt FCE Prgz |1 P pRAR
1 2
THLOVER RE_LOWER
- r
-
G Emy 2 REE mas j I AT [Tye Contour - Repart

+ S0t Owecr [V rveremm v o
- S I
* 10 8athiub resent

3 result|libathbu 3 b 21 resulti\eyects.cur Viekege (V)

rewltLirepart tx

0s
Bit Funiced (L)

- res eyt o

Enable AMI DFE

Enable the AMI model at the receiver. That AMI model is a standard DFE or Decision Feedback
Equalizer model.

1. Run the simulation again.
2. Right-click on the AMI block.
3. Select Enable to enable the AMI block at the primary receiver.

RX_PRIMARY
fﬁ Property

Delete

QEHEI)IE

The Property pane for the AMI block is already loaded with an AMIDFE model:

¥ Enable

AMI Parameter File:
|C:'I,Cadence'l,SPB_lEu.Eu'l,.ﬁ.SI'I,Base'l,Speeu:IXF"l,IiI:urarv'l,tem|:|Iate'I,SystemSI'I,SerialLink‘l,amiwin'l,amidFe.ami |m| Resek |
AMI dll File:

|C:'I,Cadence'l,SPB_lﬁ.Eu'l,.ﬁ.SI'I,Base'l,Spee|:IXF"\IiI:urarv'l,tem|:|Iate'l,S3.-'5temSI'l,SerialLink‘l,amiwin'l,amidFeZ.|:||| |m| Resek |

4.  Use the default parameters shown in the example below:
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255

AMI Parameter: Reload AMI File

{ amidfe
(bwd D)
(res 64 )
( foffset 0 )
( meas_delay 50e-09 )
( coeffout dfe.txt ]

Reserved Parameters - Model Spedfic
Rerun the simulation.
Observe the results.

The following illustration shows the Channel simulation results for a Data rate = 5 Gbps +
RX DFE.

7. Notice the eye contour opens up nicely.

ietems
Fie Bt Veew  Setup Took Complance  Window  Mep
=" | - fu - i a > Ein T

ne

TR FO_UPPER:
A 1Pkt PGB Phkg2 [ s Gl
1 2
THLOWER RY_LOWER
livtae £ T 8B 17 Oy Consour = Report _ =
ray “‘.‘“r | Mnh-‘"""f = e —— 1 Jiteer -1h

[ e
Present Cunves P -

O resutiepedensiy. b
@ remitiZieyedensity b
5 et Tzt 1 eyectr.cur Woltmge (V)
) resittaathn_d L1 resuitieyectscur
O resdtathiuh_% tat

Loaded Curves

05 1 i
B Pevind (L8 0. 65

o

rent et cu

Turn on Statistical Crosstalk

The section describes how to turn on Statistical crosstalk.

1. Choose Setup > Analysis Options....

2. Select Statistical.
¥Tak——
() odd (") Even

O Randaom @ Statistical

The results show a Channel simulation results for Data rate = 5 Gbps + TXFFE + Statistical xtalk
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Sigrity AMI Models

The Sigrity SystemSI — Serial Link Analysis includes several SERDES equalizer behavior models.
All of these models use the Algorithmic Model Interface (AMI). This chapter describes using the
Sigrity AMI models.

Model Design
AMI Models can be added to Tx or Rx.

Qe 9 --- E D0 el B BB

. AMI models

W 100U DALEL [SGNEL) il Acady

AMI Models can also be cascaded. This allows flexible modeling and debugging. The example
shows a Cascaded Equalizer Model with a stand-along CDR (Clock & Data Recovery).
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Allows Flexible Modeling and Debugging
This example shows a Cascaded Equalizer Model with a stand-alone cdr

3.2 Model Configuration

AMICDR — Recovers the Reference Clock signal and aligns it to the middle of the eye.
Typically at Rx.

AMICTWF — Used for Continuous Time Linear Equalization.

AMICTWFADAPT — Adaptive version of AMICTWF.

AMIFFE — Feed Forward Equalization. Pre-de-emphasis; typically at Tx.

AMIDFE2 — Decision Feedback Equalization.

AMIDFENL — Advanced. Non-linear DFE.

3.2.1 AMICDR Configuration
The algorithmic model is amicdr2.dll.
3.2.1.1 AMICDR Description
AMICDR is generally applied at the Rx side. CDR:
1. Takes in raw data waveforms.
2. Recovers the reference clock signal.
3. Aligns it to the middle of the eye.
3.21.2 AMICDR User Parameters
Parameter Type Values Comment
res integer 64 32 128 Resolution for recovery.
cdr_off integer 001 Tum CDR functionality OM or OFF.
foffset integer 0 -7000 Y000 Frequency offsetin PPM.
3.2.2 AMICTWEF Configuration

The algorithmic model is amictwf.dll.
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3.2.2.1 AMICTWF Description
CTWEF stands for Continuous Time Waveform.
It is used for Continuous Time Linear Equalization.

It typically applies high-pass frequency filtering to the incoming signal at the Rx side.

3.2.2.2 AMICTWEF User Parameters
Parameter Type Values Comment
: i Transfer function table in either fre-
profile string profile.txt guency or time domain format.
gain float 1052 Manual gain adjustment.
3.2.3 AMICTWFADAPT Configuration

The algorithmic model is amictwfadapt.dll.

3.231 AMICTWFADAPT Description
AMICTWFADAPT is the adaptive version of AMICTWF.
It includes an adaptive high-pass filtering algorithm.
It has optional integrated CDR and DFE functionality.

3.2.3.2 AMICTWFADAPT User Parameters
Parameter Type Values Comment
dbl float 6615 Initial dB loss of filter.
f0 range 1e9 0.5e9 3e9 | Cutoff frequency.
adapt_on integer 101 Adaptation ON/OFF switch.
adapt_cyc_latency_transitions | integer 256 Adaptation cycle in Ul
adapt_freq_factor integer 128 ;SftgL;agﬁiﬁetz%gggggits are out-
sing CUAEON | o netner one enabied.
cdr off integer 001 ;fums oﬁ CD_R corn_ection for cdr and
e settings in previous parameter.
magphout string mph_txt Magnitude / phase plot of CRLE filter.
rel_err float 1e-4 Relative error to limit filter size.
3.24 AMIFFE Configuration
Feed Forward Equalization is represented mathematically as:
yn = 2 WikXi
Xn - input
Yn - output
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3.24.1

3.24.2

3.2.4.3

AMIFFE Description

AMIFFE is generally applied at the Tx side. It can be applied to the Rx. They are mathematically

equivalent. The filter is specified by:
e Number of Taps
o Tap Coefficients — Set of weighing factors (wi).

e« Tap Spacing — Delay between taps. AMIFFE assumes Tap Spacing is one bit at a time.

AMIFFE Tap Terminology

® Pre cursor(s)

=

Main cursor

AMIFFE Automatically Optimizes the Tap Coefficients

User Parameters:
# of taps
# of precursors

Sigrity
AMIFFE

| Channel Impulse
'\. Response

! Modified Impulse
(I Response
\
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3.244

3.25

AMIFFE.AMI User Parameters

Parameter Type Values Comment

fwd Integer 21128 Forward Taps. Includes main cursor.

pre Integer 105 Precursor taps.

coeffout Integer freoeff ixt The tap coefficients are output to the text file ffco-
eff.txt.
User-supplied Tap Coefficient from a file. By default

. - ' it is set to nil meaning no user-supplied Tap Coeffi-

UserTapsFile string il cients. If the user supplies the coefficients no Opti-
mization is performed.

Iffe String 05011.0 Normalized Tap Limits. Main driver typically = 1.0.

gffe Float 6110 Tap Resolution to number of decimal places.

csum Integer 001 Senlng = 1 forces sum of normalized Tap Coeffi-
cients equal to 1.

qeoeffout String qffcoeft txt '_rhe quantized Tap Coefficients are output to the text
file gffcoeff.txt.
Tweaks the automatic error minimization algorithm

offset Float 0-0515 for Tap Coefficient synthesis.

i Tweaks the FFE coefficient generation algorithm.

OptimizerPulse | Integer 0ot Setting this parameter may improve the coefficients.
Setting = 1 gives an additional stage of non-linear

refine._coeff Integer 001 Tap C_)ptlmlzatlon_ Can improve over stfandar MMSE
algorithm. Can use user-supplied starting coeffi-
cients.

Iffe_abs Integer 1 Normalized Tap absolute values in milli-amps.

gffe_dec Integer 1 Tap Resolution in decimal units.

The AMI parameter “Iffe” is an important parameter for the “amiffe.dll” algorithmic model. This
parameter sets both the number of taps (it will override the “fwd” parameter if it exists), and also
the limits on those taps.

The AMI parameter “csum” can be set to make the sum of all taps=1. Otherwise the main tap will
be “1” and the other taps will take values no greater than their associated 'Iffe' limit.

If you do not want a precursor tap, set the “Iffe” parameter in the following manner:
(<val_less than_1>,,,,,)

AMIDFE2 Configuration

DFE stands for Decision Feedback Equalizer. It removes the Inter-symbol Interface (ISI) by
adding corrections to the input based on previous decisions. Decision Feedback Equalization is
represented mathematically as:

yn = Xn + X widi
yn - output
Xn - input

di - previous ith decision

wi - ith tap weight
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3.251 AMIDFE2 Description

The Tap weights are determined adaptively by the equalizer and cannot be set by the user. This is
also known as blind equalization. During the simulation an ignore_time setting of 5000ns is
recommend-ed. This ensures that the adaption algorithm has enough time to settle.

DFE has an integrated Clock and Data Recovery module (CDR). This DFE does not correct pre-
cursor ISI. The best results are obtained when an FFE with precursor correction is applied at the
Tx side. DFE is applied to the Rx device.

3.2.5.2 AMIDFE2 LMS Algorithm
The Least Mean Square (LMS) adaptive algorithm looks like this:
wi(n + 1) = Wi(n) + u * E *dm(n)
Wi - ith coefficient
di — ith symbol
E - error
u — proportionality factor

3.25.3 DFE Coefficient Dynamic Adaptation Example
RS i a RE HO
iwws 3TN B L0 ] O W fTimeDoman - R EIE B
Pre
oHage (V)
e
| r’“"‘v\ H ‘\-W
-
B B
-0.05
=01
0154
2 4 ] f n 1I2 14 18 18 20
Time {us)
ci 4
) s
=
Iz
Jer 10.0.2000121 (SGMY1Y ‘ Ready
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3.254

3.2.6

3.2.6.1

AMIDFE2 User Parameters

Parameter Type Values' Comment

bwd Integer 5164 Number of backward Taps. Default is 5.
Bit Resolution for the integrated CDR.

res Integer 6432128 Default is 64, meaning UI/64.

1— If values are numbers then the format is typical min max.

AMIDFENL Configuration

CIk out

AMIDFENL Description
The DFE coefficients by blind adaptation are:

I ¥

DecicionPoint
Tune

l d
;,? n

cdr
Lookahead gain
precursors [ l
/_I_‘ + 3 |
A L] -1 -1 Blind
y4 z1 [ )| Zt [ e

r

{—\.I Hon Linear
s Fur

clion

Standard linear feedback error minimization algorithm.

Optional non-linear erro minimization algorithm.

Optional tuning of decision point.

Optionally include precursor.Optional adaptive gain amplifier means the algorithm decides on

amplification based upon the corrected waveform.

AMIDFENL includes:
Optional tuning of decision point.

Optionally include precursor.
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AMIDFENL User Parameters

Parameter Type Values' Comment
bwd Integer 5164 Number of backward Taps. Default is 4.
nbwd Integer 1064 Number_ of special non-linear backward Taps.
Default is 1.
Number of precursor Taps. Default = 0. Not
pre Integer 0010 as effective as dedicated pre-emphasis in
fransmitter.
lookahead Integer oo1 Turn on adaptive gain amplifier. Default is 0.
Mormalized gain for adaptive gain amplifier.
Valid only if lookahead is set to 1. Default
Ve_min Float 010,106 | valueis 0.4. Higher values add significant
power consumption. Try to use as low a
value as possible.
Tune the decision point. 0 Is inactive. -1/+1
Tc_adjust Integer 0-11 changes the direction of tuning. Some coding
patterns may require -1.
Bit Resolution for the integrated CDR. Default
res Integer 64 32 128 is 64 meaning UI/64.

1— If values are numbers then the format is typical min max.
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4.1

41.1

4.1.2

Advanced Capabilities

This chapter covers following advanced capabilities in SystemSI — Serial Link Analysis (SSI-
SLA).

e IBIS Transmitter and Receiver

*  Sweep Manager

e S-Parameter Extraction

e Jitter Tolerance

*  Block Sensitivity

*  Result Browser and 2D Curve Presentation
e Auto Archive SSI Project

e Integration with Allegro Signal Explorer
Use these capabilities to further investigate channel performance and optimize the design.

IBIS Transmitter and Receiver

Add IBIS Transmitter and Receiver

1. Click the Add IBIS Transmitter icon [ or Add IBIS Receiver icon ['Tﬁ?.
2. Click in the layout view window.
The Tx1 or Rx1 block is added.

@Systemi[ - [Serial Link Analysis : D:\12 1\simple_channel\simple_channel.ssix]

#4 File Edit View Setup Tools Compliance Window  Help

PNEH 9 - EETEOE e s X B3 A B O G @ ki Sl [ S
Workflow: SystemSl o =

Serial Link Analysis ¥

SFP+ Compliance ¥

HDMI Compliance ¥

PCIe 3 Compliance ¥

10GBASE-KR Compliance A

Channal Satun (&)

@S}-‘stem&l - [Serial Link Analysis : D:\12.1\simple_channel\simple_channel.ssix]

¥t File Edit  View Setup Tools Compliance Window Help

DEH9 - - EEDFOLD e R X G e P Rk S 5§
Workflow: SystemSI x

Serial Link Analysis ¥

SFP+ Compliance ¥

HDMI Compliance ¥

PCIe 3 Compliance ¥

10GBASE-KR Compliance &

Load an IBIS File
1. Double-click the IBIS Tx or IBIS Rx block. The Property pane opens.
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[Property

x|
Block Name: ‘TXl Tx | OnDie Parasitics | Package Parasitics |
Connection Connect To | Block Block Connection File Hame: EI Sub-circuit bame: l:lﬂ
‘ :
Connection | Stimulus |J\tter & Noise \
| =14 | | Cancel | | Apply |

2. Click the Load IBIS... button. The Load IBIS window opens.

(Load IBIS - -
| |B Component:[ |v|
Pin Mapping | Diff Pin |
Fin Pulldown Pullup GMND Clamp Power Clamp Signal Name Model Name
o ][ ot
3. Click the D button to load an IBIS file.

4. Choose from the Component drop-down list to select a component for the IBIS Tx block or

IBIS Rx block.

Component : ‘test_serdes ~
L |

The Pin Mapping tab is shown.

The references, including Pullup, Pulldown and Gnd/Pwr rails for the Bus Signals, are
identified in the Pin Mapping.

In the example below, Serial Link Analysis will assume Ideal Power and Ground for all
simulations.
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[Load IBIS ——

|D:\Working\Bugs (5I-5HCN-1008)\15374_551-25_SLAVIBIS_50_Example \test_ibis.ibs |m Component : test_serdes |v|

Pin Mapping | Diff Pin |

Fin Pulldown Pullup GMND Clamp Power Clamp Signal Name Model Mame
i ami_tx_p test_ami_tx1
2 ami_tx_n test_ami_tx1l
3 ami_rx_p test_ami_rx1
4 ami_rx_n test_ami_rx1
5 wvdd POWER

(] V55 GND

5. Click the Diff Pin tab, and select a diff pin pair.

[Load 161 [ —

[P:\working\Bugs (ST-SHCN-1008)\15374_551-25_SLAVBIS_50_Example test_bis.ibs |D Component : test_serdes |v|

Fin Mapping = Diff Pin |

Pin Inverting Pin vdiff tdelay_typ tdelay_min tdelay_max
1 2 0.01¥ NA NA NA
Algorithmic Model:
Model Name 'DS AMI Model AM File:
ami_ffe ibis_vint.dI
test_ami_tw2 Windows_V5_32 ami_ffe_ibis_wint.dll ami_ffe_ibis. ami
Linux_gee4.1.2_32
Solaris_gee3. 3_32
<Mone =

o]
If the IO models have any AMI models, please select an OS that matches the OS of the
Channel Simulator.

If the 10 model is selected for the simulation, the selected AMI model will be used. The .sp
file for the selected IBIS component will be automatically created and assigned to the IBIS
block.

Rx | OnDie Parasitics | Package Parasitics |

File Mame: | D:112. 1\simple_channel _complexresult\test_ibis_Rx 2.:|E Sub-drevit Name: |test_serdes_Rx2 | v|

4

.subckt test_serdes_Rx2 3 4 56 rxnode

* [MCP Begin]

* [Connection] Rx_Out
* [Connection Type]

* [Power Mets]

*5 5 vdd

* [Ground Mets]

* 66 vss

* [Signal MNets]
*33ami_rx_p

=44 ami_rx_n

* [Connection] Repeater_Connection
* [Connection Type]

* [Power Mets]

-

Load IBIS...
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4.2

Sweep Manager

The exercise uses one of the single channel templates. The types of sweeps are explained and in
different case examples.

The Sweep Manager supports six types of sweeps.

| Sweep Manager

Settings | Resuts |

Sweep Maode: [Channel Simulation

Sweep Type: .-!\MI Parameters

Analysis Options
@
{ amiffe VMI Parameters
Transmitter Parameters

[ f‘\ Receiver Parameters
Models

e Analysis Options — Sweeps parameters defined in Analysis Options.

(EI\.- ™7
 coeffout ni )

( UserTapsFile nil )

| 'l Sweep List:

Sweep Element

e AMI Parameters — Sweeps AMI model parameters such as the number of forward tabs and

coefficients.

e VMI Parameters — Vendor Model Interface. Companion capability that can be used

together with standard IBIS-AMI models to enable additional automation from advanced
SERDES IP suppliers.

e Transmitter Parameters — Sweeps transmitter parameters like data rate and number of bits.

e  Receiver Parameters — Sweeps receiver parameters like random jitter and deterministic

jitter.

If IBIS transmitter and receiver are added, the Transmit IO Model and Receive 10 Model are
be added to the Sweep Manager for sweeping.

Sweep Manage

Settings | Mewits |

Sween Mode: | Chorred Smdation

oo Type: [T -
Tranemitter: [1yz

ropmty Vo

Perioic Jrier Ampitude (UT] s

Trarsiton Jater ) (%) L]
Trarvition Moise (w0 1o

el ']
I7rnnn|| 10 Mexked et _i_bx

Dicuddsier cick o & i st e by e € B Sovmeps Lt

Sveep Manages| Propery

Swerep Marages
Settings | ez |
Svorepy Hoxde: | Charmel Cemutaben -
Sween Type: | TIPS |-
Recever:  [no3

Preperty Ve
Prandom Mter (R} (%)
Deterministc Jtter
Rarakorm Messe: (] f)
[Ceterminestic Noise {n) Gnv)

1
) L]
1
o

Doubie: chck on  parameter fem o adkd it ko Seeep Lt

Seeep Manager| Fropety

£1]

Select i right chek o e e b

SweapType | Mn

Sritet s vy el right clck o the st b

SweepType  Hin

Fun Sweeps

Clek the chechbion b seiet or urmeioet an e aton.

[ e Canenl
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*  Models - Sweeps SPICE Netlist files such as .Inc models or other parameters.

4.2.1 Launch Single Channel Complex Template
1. Launch SystemSl.
2. Inthe File menu, click New;
or
in the Main toolbar, click the New button.
The Select Module dialog opens.

select Module *®

Module Mame

Parallel Bus Analysis

Serial Link Anakysis

a4 | | Zancel

Select Serial Link Analysis.
Click OK.
The New Workspace dialog (Single Channel Template) opens.

r "
Mew Werkspace ®
O Create a blank project
(®) Create by template Template Path: |C:\Cadenoe‘!SPB_lG.GNASI\Base'!SpeedXP‘lLibrary\template‘l,'| \II
MName Path Description
measurement_xtalk C:\Cadence\SPB_16.6\ASI\Base\Speed. ..
repeater_simple C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
single_channel_complex C:\Cadence\SPB_16.6\ASI\Base\Speed. .. _
single_channel_simple C:\Cadence\SPB_ 16.6\ASI\Base\Speed...
sla_simple_em C:\Cadence\SPB_16.6\ASI\Base\Speed. ..
whzlle mmammal siemsle Mo sdsn-=s1CDR 16 CLACTIR: A Crumedd
1]
Name: |single_complex |
Location: |D:‘|,'u"a'orking‘|5ystem51 | \II
OK | | Cancel |

Select Create by template.
Enter a name for the new workspace, such as simple_complex.
Enter or select a location.

© N o v

Click OK. The workplace appears.
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4211

4.2.2

Tx1

card1 connt BackPlane conn2 card2 npkg [ Rl

The single channel complex template contains the following blocks:

e A primary transmitter (Tx1)

e A primary receiver (Rx1)

e Two packages (txpkg and rxpkg)

e Two add-in cards (cardl and card2)

e Two connectors (connl and conn2)

A backplane (BackPlane)

. Two AMI models

NOTE!

You can either double-click on a component in the canvas or select a
component and click the Property button T on the Select toolbar to

view the properties.

Block Models

Each block contains the following models.

Component Circuit model
Tx nmos output driver behavior model.
Rx simple input behavior model.

txpkg, rxpkg

S-parameter package model (s4p).

cardl, card2

lApproximate 3-inch daughter card; w-element model.

connl, conn2

\VHDM distributed circuit connector model.

BackPlane

24-inch XAUI type channel (s4p).

Explore Sweep Manager
e  Startin the Tools menu.
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Tools | Compliance  Window
Frequency Response...

S Parameter Extraction...

S Parameter Viewer...
Characterize Channel
Channel Simulation
Block Sensitivity
litter Tolerance...
Sweep Manager...

Model Builder...

Result Browser...

Options ’

e  Click Sweep Manager....

The Sweep Manager interface opens. The Sweep Manager interface has three sections:
o  Parameter

e  Sweep List

o Iteration

Settings |Results |

Sweep | Channel Simulatior H Sweep List: Takal Iterations: 0
Sweep | Analysis Options H Sweep Elerment Iteration

Parameter:

Property

Number of Bits
Bit Sampling Rate

Double click on a parameter item Select some sweep ikems and right click on the lisk to group, Click the checkbox ta select or unselect
to add it to 'Sweep List', ungroup or delete, an iteration,

(w]4 || Cancel Apply

42.2.1 Sweep Mode
The two options supported are:
e Channel Simulation

e  Frequency Response

4222 Sweep Type
By default, Analysis Options is selected as the sweep type.

Based on the Sweep Type selected, different values are populated in the first list box. You can
either click or double-click on a parameter to add to the Sweep List.
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4223

4224

In the example shown, the sweep name appears in the Sweep List if you click on fwd.

| Sweep Manager

Settings |Results |

Sweep Made: |Channel Simulation | v|

Sweep Type: |AMI Parameters | 'l

AMI: | Tt samiffe -]

{ arniffe

(fwd 3

(Qre 13
¢ coeffout niry

( UserTapsFile ni

Click on a parameter item to add it bo ‘Sweep List',

Sweep List

To choose parameter values, select the Sweep item from the Sweep List and go to the next section.
The Sweep List pane contains these items:

e  Sweep Element- Identify the Sweep Type and parameter or model selected.
e  Sweep Type — Choose from the drop-down menu.
e Step Count — Number of different values for each parameter.

*  Min, Max, Step, and Value List — Related element values.

Sweep Element 'Sweep Type 'I'"'Iin 'Max 'Step 'Value List | Step Count

AMIParameterSweep>Tx 1 »amiffe>fwd ---_

ModelFileSweep >conn1 File 0

TransmitterParametersweep>Global...  Parameter 0
Sweep Type

The default Sweep Type is dependent on the parameter chosen. In this example, Parameter is the
default.

Sweep Element '5weep Type 'Min 'Max VStep 'Value List | Step Count
AMIParametersweep >Tx1>amiffe>fwd |Parameter * 0
ModelFileSweep =conn1 0
TransmitterFarametersweep=Global... 0

F
Qutput File

Total Iterations
Total Iterations are the total number of simulations to be preformed.
In this example, 3 Iterations will be performed.
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Total Iterations: 3
'Sweep Type 'Min 'Max 'Sbep 'Value List| Step Cou|| Iteration Tx1=amiffe=f...
Parameter 1 3 1 3 1 1
2 2
3 3
il ] 3]
st to group, ungroup or delete. Click the checkbox to select or unselect an iteration.

Right-click the spreadsheet of Total Iterations.
Two options Export Settings... and Import Settings... are available in the pop-up menu list.

Total Iterations: 3 Fun Sweeps

il | Iteration | Txl=amiffe:...

1 1
_ Select Al
3 3

Deselect Al
Select All Highlighted Items
Deselect All Highlighted Items

Export Settings. ..
Irmport Settings. ..

" Click the checkbox to select or unselect an
iteration,

| ok || Cancel || Apply |

They are used to export and import the Iteration settings in the csv file.
Click Export Settings....
The Export settings window opens.

rEuaExp‘:rt settings

< Working » SystemSl » single_complex b result w |43 M Search resuit pel
= @

* MName Date modified Type Size

Organize » New folder

[ Favorites
B Desktop Mo items match your search.
4. Downloads

| Recent Places
i My Site

= Libraries
3 Documents
J’. Music L 4
=] Pictures

B videos

18 Computer I = D

[ZICNET R T otallterationsSetting. csv] <

Save as type: | CSV Files(*.csv)

Save Cancel

= Hide Folders | |
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3.

6.

Click Save to save a csv file listing all the possible iterations.
Open the saved csv file.

r -
(o) H9- ¢ 3 TotallterationsSetting.csv - Microsoft Excel E‘ﬂg
Lﬂ/ Home Insert Page Layout Formulas Data Review View Acrobat @ - = x
== K| calibri e == S¢ | General - [ Conditional Formatting = | S<=Insert~ | E - ﬂ ﬁ
& 2B I U-|A A £+ || $ - % +| [5%FormatasTable - 3% Delete + | (@]~ -
oA e (25 Cell Styes - Elromat- | 2+ fuers tecte
Clipboard ™ Font ] Alignment {E] Humber = Styles Cells Editing
AL - fe | tteration ¥
A B - D E F G H I J K L
1 [iteration .Tx1>amiﬁe>fwd
2 1 1
3 1 2
4 1 3
5 =
6
7
8
9
10
11
12
13
14
|4 ¥ W] TotallterationsSetting & 0| u '
Ready | [=aa S0 o

e The number 1 in the Iteration column indicates this iteration is enabled in the Total

Iterations spreadsheet

e The number 0 in the Iteration column indicates this iteration is disabled in the Total

Iterations spreadsheet
Change the Iteration value of the first row to 0 as follows, and save the file.

[ N " R —— g"
@‘. o w- 3 1= TotallterationsSetting.csv - Microsoft Excel = | &
&

Home Insert Page Layout Formulas Data Review View Acrobat @ - 2 X
== * Calibri Sl - —| ; General _% Conditional Farmatting 3= Insert X - ({ v Eﬁ
=1 53 |B P 'HA‘ A‘l | e |$ - %Y 1 ‘ 4 Format as Table I Delete & "EJ_ -

Paste e - Sort & Find &

: - A [ 8 5% 5 Cell Styles i Format - || 2~ Fitter- Select~
Clipboard ™ Font [ Alignment Mumber Styles Cells Editing
Az - x v E|o ¥
A B c D E F G H 1 J K L =

1 |lteration Txlramiffexfwd

2 o} 1

3 1 2

4 1 3

5 =
6

7

d |
9

10
11 [l
12
13
14
M 4 » ¥ TotallterationsSetting %] [ m i
Enter | | G =l +)

———

Click Import Settings... in the Sweep Manager window.
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Total Iterations: 3

Run Sweeps

Iteration | Tx 1=amiffes...

1 1
3 Select All
Deselect All

Select All Highlighted Items
Deselect All Highlighted Items

Export Settings...
Import Settings...

Click the checkbox to select or unselect an iteration.

The Import settings window opens.

anlrnpurt settings

<« Working » SystemSI » single_complex » result ~ [ 5

Organize » Mew folder

=

Name Date modified

0 Favorites
Bl Desktop
4 Downloads

IZ5] TotallterstionsSetting.csv 3/25/2013 10:17 AM

| Recent Places
i My Site

m

= Libraries
3 Documents
J‘- Music
=/ Pictures

E Videos

1% Computer
£ Local Disk (C3)

Search result
EI

Type

Microsoft Office E...

cw Local Disk (D) | W

File name: |

[+ [csvFilest.cn

Qpen

X
Vel
o @
Size
1K
| r
-]
Cancel ‘

Choose the saved csv file, and click Open.

The settings of iterations in the csv file are shown in the Total Iterations spreadsheet.

Total Iterations: 2

Iteration | Tx1=amiffex...
1 1
b 2
3 3

Click the checkbox to select or unselect an iteration.

The first row of Iteration is disabled.
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4225

4.2.3

4231

4.2.3.2

The .csv file to be imported must match the content of the Total
NOTE! Iterations spreadsheet; otherwise an error message will display to show its
failure.

Results
1. After all simulations are done, click the Results tab to display the results.

Sweep Manager

Settings Results |

Current | History | Export... || Show Result... |

Iteration Folder Eye Height {mV) Eye Jitter (UI) Eye NIM

Click 'Show Result’ button to show the results of the checked iterations, or double dick on an iteration to
show the results,

| OF I| Cancel || Apply |

2. To view curves such as Eye contour and Bathtub curves, highlight one or more iterations and

click Shiowe Resulk, ..

Running a Single Sweep

Set up the Simulation Sweep Options and run the sweep using the example in Section 4.3.1
Launch Single Channel Complex Template.

Analysis Options
When the Sweep Manager is open, the Sweep Mode option is automatically selected.

Setup | Toels Compliance  Window

Analysis Options...

Terminate Uncennected Modes...

Pause before Simulation

Hide Channel Simulator Messages
¥ | Sweep Mode

Probe Point...

AMI Options »

Make sure the Sweep Manager interface is open. Click OK to start simulation.

SP

! This will require 3 simulations. Continue?
LY

| OK | | Cancel |

View the Results
Click the Results tab after the simulations finish. The Results pane displays:

e  Measured Eye Height (mV)
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o  Eye Jitter (UI)
o  File Location(Folder path)

. Eye NJN

o  List of all the Iterations

« Txt

Sweep Manager -0Ox

Settings Results |

Current | History | Export... ” Show Result...
Iteration Folder Eye Height (mV) Eye Jitter (UI) Eye NIN | Tw1=amiffe=>find

1 result\1 0 1 1 1

z result\1 o 1 1 2

3 result\1 &7 0.53 0.92 3

Click "Show Result’ button to show the results of the checked iterations, or double dick on an iteration to show
the results.

| oK || Cancel |

Two settings for the fwd parameter do not produce any eye opening.
1. Select one or more iterations.
2. Click to view the curves. The Show Simulation Result dialog appears.

Show Simulation Result »

ption
v Show in the same windows

—Select Result
Eye Density
Eye Contour
Bathtub

Moise Bathtub
Ramp Response

Impulse Respons
Modified Impulze Response
Rx Waveform

Repart

| Select Al | |DeselectAJI|

| oK | | Cancel |

3. Click OK. The Eye Contour results appear.
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Click the Export button | eoot. |jn the Sweep Manager interface to export the results.

The Save As dialog opens.
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4.2.4

Save As ? x

Save in: |L'f)result |v| Q ¥ m-
Y IChac
{ ﬁ (=) temp
My Recent
Documents
?"_‘.'
[
Desktop

)

My Documents

My Computer

File name: |test_ results | - | | Save |

My Net;ﬂork Save as type: |T><T Files (*bd) | = | Cancel

Run Multiple Sweeps

This section describes how to sweep multiple parameters and across categories to show the sweep
capability. The parameters and the values are to be set:

fwd of amiffe: 2, 3
Data Rate of Tx1 (Gbps): 5, 8
DCD of Tx1 (%): 0, 1

There are a total of 8 combinations.

Sweep List: Total Iterations: 8

Sweep Element 'Sweap Type 'Miﬂ 'Max 'Shep 'Value List | Step Count Iteration  Tx1l=amiffe>f... Txl>DataRa... Tx1>DCD (%)
AMIParameterSweep>Txl>amiffesfnd [Parameter [2  [3 [+ [ [z ] 1oz 5 o
TransmitterParameterSweep >Tx1>Da... Parameter 58 2 2 3 5 o
TransmitterParameterSweep >Tx1=D... Parameter 0,1 2 3 2 8 1]

4 3 8 0

5 2 5 1

6 3 5 1

7 2 8 1

8 3 8 1

Select some sweep items and right dick on the list to group, ungroup or delete. Click the checkbox to select or unselect an iteration.

After the simulations are run, the results appear in the Results pane. The results from the first
sweep are now found under the History tab.

Settings Results |

Current | History | Export... || Show Result...
Iteration Folder Eye Height (mV) Eye Jitter {UI) Eye NIN | Tx1l=amiffe=fnd Tx1=Data Rate (Gbps) | Tx1=DCD (%)

1 result\1 211 0.34 0.85 2 5 0

2 result\1 275 0.31 0.78 3 5 0

3 result\1 0 1 1 2 8 0

4 result\1 125 0.40 0.85 3 8 0

5 result\1 216 0.31 0.85 2 5 1

6 result\1 275 0.28 0.77 3 5 1

7 result\1 0 1 1 2 8 1

8 result\1 128 0.40 0.85 3 8 1

Click 'Show Result’ button to show the results of the checked iterations, or double dick on an iteration to show the results.
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4.2.5 Other Sweep Features

The Sweep Manager can group parameters and help select Sweep Models.

4251 Grouping Parameters
You can group two or more parameters to reduce the number of iterations.

For example, the Data Rate and DCD parameters can be grouped together as shown in the
following examples.

1.  Select the two rows (for Data Rate and DCD).

2. Right-click,Click on Group.

Sweep Element rSweep Type 'Min rMax rStep "u'alue List | Ste
AMIFarameterSweep>Tul=amiffe>fwd  Parameter 2 3 1 2
TransmitterParameterSweep>Tx1>Da... | Racamatbar --m 2
TransmitterParameterSweep=Tx1>D... Group [ o1 2
Delete
The number of Total Iterations drops from 8 to 4.
Sweep Element 'Sweep Type 'Min 'Max 'Step 'Value List | Ste
AMIParameterSweep=Tul=amiffe=fwd  Parameter 2 3 1 2
El group1

w

2
TransmitterParameterSweep>Txi>Da... [Parameter | | | |58 |
TransmitterParameterSweep>Txi>D... [ Parameter || | o1 |

Originally, the iterations look like this:

Iteration fwd Data Rate (Gbps) DCD (%)
1 2 5 0
2 3 5 0
3 2 8 0
4 3 8 0
5 2 5 1
6 3 5 1
7 2 8 1
8 3 8 1

After grouping the Data Rate and DCD, the new iterations are:

Iteration fwd Data Rate (Gbps)  DCD (%)
1 2 5 0
2 3 5 0
3 2 8 1
4 3 8 1

When combining two or more parameters in a group:
The first value for each parameter in the group constitutes one combination.

The second value for each parameter constitutes the second iteration.
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4252

NOTE!

Within a group, the value in the Step Count column of each parameter must be
identical. Or else, the Total Iterations of the group will be 0.

Model Sweep

The Sweep Manager allows you to perform different types of Model Sweep:

o .Inc sweep — Sweep multiple circuit models if the original model is called within a
- include statement (such as connl and conn2 blocks).

o  Model File sweepSweep different parameters defined in the . sp files (such as ¢_comp for

the Tx1 block).

or spice sub-circuit files for one or more blocks, and sweep them.

Model File

When using the Model File sweep, make sure that the connectivity inside each . sp file is the
same to maintain everything between " [MFEedin] gng *[MCP End]

Click the New button

to add model files.

| Sweep Manager.

Settings | Resuts |

Sweep Mode: | Channel Simulation e

Sweep List: 22| T || Y| Total Tterations: 2
Sweep Type: |Models ~ Sweep Element PsweepType | Min | Max || rteraton| Backiane
(®IModel Fie () .Inc () Parameter ModelFileSweep=BackPlane File 1 chan_xaui4_short.sp
:\temp ) 7 i,
Sodk Vodsl fle D:\temp'Signle_channel_complex_SystemSI\chan_aui 2 chan_xaui4.sp
D:\temp\Signle_channel_complex_SystemSI\chan ...
BackPlane D:\temp\Signle_channel_com |
conn1 D:\temp\Signle_channel_com
conn2 D:\temp\Signle_channel_com
card2 D:\temp\Signle_channel_com| =
kg D:\temp\Signle_channel_com
rxpkg D:\temp\Signle_channel_com
card1 D:\temp\Signle_channel_com|
Txl D:\temp\Signle_channel_com
Rx1 D:\temp\Signle_channel_com
I [ Il ]

Double cick on a component to add it to 'Sweep List.

Select some sweep items and right click on the list to group, ungroup or delete.

Click the checkbox to select or unselect an iteration.

ok || concel | aoply

.Inc Sweep

When using .Inc sweep make sure that the sub-circuit name inside . cir file or other circuit files

all have the same name.

Click the New button

to add circuit files.

_).-ur '-!lf.\alf
Settings | eads |
Sweey Mode: _t‘hvvri.‘nmmr -
SweenTipe: [Modeke

CiogelFie ® .10 Cifwemeisr

Biodk: | coml
Inchude Command CroitFie ure
JhadSde.cr <feoonLsp #

Deouble chck on an include fle 1 2dd it to ‘Sween List,

Sweep Lst
r r r
Sweag Bamant SmeenTipe M0 Max
HodelincudeieSween >coml > hudSde. arFle: o, Fie

Select some pusen tieme andright dick on the let 22 groun, ungroup or deee,

Cick the chacibax in select or unsslect an iterasen.

Parameter Sweep
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Settings Ress |
Susep Mode: :crws.—mm—. '__v Smoep Uil Total Herstors: 3
SmaepTipe: el I Sieep Banant Fomins [ i o | vl ||| esin) Friste e
Cimaseiie Jhiine (W)rmwamess . L]
Bl ___ I v
e T
ot = Deipempigrée... 1
x_5_oomp ip CeltemplSigrie... 1
1x_scse 1 efempSgre.. 1
| cams Apoly
4.3 S-Parameter Extraction
4.3.1 Launch Single Channel Complex Template

This exercise uses the same workspace as section Sweep Manager.

Click Open in the File menu to open the single_channel _complex Template.

Open

? X
Look in: | |23 single_channel_complex | v‘ €] i i
Y () history
| 23 Syresult
My Recent single_channel_complex
Documents
’T‘-_‘.'
L
Desktop
My Documenis
My Computer
File name: |5ing|e_c!'13nnel_complex | - | | Cpen |
My Network | Files oftype: [ SP Files ("aaml) [~] Cancel

The single_channel_complex template workplace is shown below.

#4350 « Channel Designer @ CvProgram Fil.\single_channel_complex.xml »®
~
Tx1 i1 txpkg card1 et 7 BackPlane 7 commz card2 npkg [ Rad
; 1 2 5
AMI AMI
~
< »

The Single Channel Complex template contains the following blocks:
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4.3.2

4321

e APrimary Transmitter (Tx1)

e APrimary Receiver (Rx1)

e Two Packages (txpkg and rxpkg)

e Two Add-in Cards (cardl and card?2)
e Two Connectors (connl and conn2)
e A Backplane (BackPlane)

*  Two AMI Models

S-Parameter Extraction

SystemS| - Serial Link Analysis supports S-Parameter Extraction for both single-ended nets and

differential nets.
Select
Tools > S Parameter Extraction....

Tools| Compliance  Window
Frequency Response...

5 Parameter Extraction...

S Parameter Viewer...
Characterize Channel
Channel Simulation
Block Sensitivity
Jitter Telerance...
Sweep Manager...

Muodel Builder...

Result Browser...

Opticns L4

The S Parameter Extraction window opens.

| 5 Parameter Extraction

Differential Mode  Single-ended Mode ‘

Component Cirewit Ground: | porg -
SACk, SO0 Ckt Mode ek

connl connl

posin pos
cannZ conn2
negin neg
card2 daughterz
posout pos
tepkg txpkg negout neqg
rxpkg rxpkg
cardl daughter1

Frequency Range: R
# of Frequency Paints: : AFS

Parameter File Mame: |SJ:ara

Farameter Fie Format: | brp I~

Extract

Select a component, and then select a node in the ck:
node list, Click'>:" to add a port.

Single-ended Mode
1.  Click the Single-ended Mode tab.

o || cancel || oy
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2.

|5 Parameter Extraction

Differential Mode | Single-ended Mode |

Component

connl
connz
card2
bxphg
rxphkg
cardl

connl
conn2
daughterz
txpkg
rxpkg
daughter1

Circuit

Ground: [pond -

Ckt Node
posin
negin
posout
negouk

Mt
pos
neg
pos
neg

Frenuency Rangs: o e [ioee e
# of Frequency Points: |:| [ AF5

Parameter File Name:  [5_para

Parameter File Format:  [brp

Extract

Select a component, and then select a node in the ckt
node list, Click "= >' to add a port.

Differential Mode = Single-ended Mode |

connl
connz
card?
bxpkg

rxpkg
cardl

Component

BackPlane

Set up ports.

Circuit

connl
conn2

daughter2

txpkg
rxpkg

daughter1

Select the BackPlane component to extract S Parameter.

3.1 Click posin to define positive node.

o g |

Ckk

3.2 Choose ngnd as Ground node.

Ground: ngnd

MNode

& posin

negin
posout

negauk

-

Mek

neq
pos

neq

3.3 Click the .. button.

Settings for Port_1 are completed as the following window shows.

[ ox | canel || apo
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zround: n El—@]m
& BackPlane. posin
Ckt Mode Met £ BackPlane.ngnd
] posin
negin neq
posauk pos
negaout neq

3.4 Repeat Step 3.1 to 3.3 to define the circuit node posout.

Settings for Port_2 are completed as the following window shows.

Ground: |ngnd - = (P Port_1

B BackPlane.pasin

T bz = BackPlane.nagnd
posin pos Sl ]Port 2 |
negin neg & BackPlane.posout
=) s ot m & BackPlanea.ngnd
negouk neq

Set up Parameters.

4.1 Define Frequency Range.
FequencRangs [0 |~ 103 e

4.2 Define No. of Frequency Points.

# of Frequency Paints: l:l AFS
4.3 Input Parameter File Name. For example: S_para.

Parameter File |SJ:|ara |

4.4 Select Parameter File Format: bnp.
Parameter File Format: brip -

brip

Click the Extract button.

S Parameter curves for Port_1 and Port_2 show as the following figure.
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‘mee g T 0EH ) i Hormal Wiew [~s |+ ampltude

T i®En s

10

Network Parameters
EFs1 - (D:\simulSPEEDXP12.0155115¢
B 510411 S(1Port1_posiizpas, | o FPITUde (46)
L1 510z,2] - 5(2:Port_2_posout::pos, Z
5
|
i
i
ElE i Ll !
i 1
U I |
I I |
I I |
| | |
-15 i L [l
i i i
i i i
i i i
i i i
| | |
20 4 + H
i i i
i i i
i i i
i i i
| | |
25 4 f - -
i i i i
i i i i
i i i i
i i I I
I | I | I | I | I
a0 o | A [ L I L I -
\ | 1 i i | 1 i 1
I | I | I | I | I
I | I | I | I | I
I | I | I | I | I
I | I | I | I | I
e R 5 s | Lo [ [ L | _
Isolated Curves 1 | 1 | 1 | 1 | 1
1 2 3 4 5 3 7 8 9
Frequency (GHz)
Di\simU\SPEED®P12, 01551551 _12 probe pointitemplatecomplesdresultisparami 115 _para_S.bnp - S1[1,1] - S(1:Port_{_posin::pos, 1:Py
Dr\simU\SPEEDRP12. 01SSI|S5I_12 probe pointitemplate!complex|resultisparami 115 _para_5.bnp - 51[2,2] - S(2:Port_2_posout::pos, 2!

S Parameter document is automatically generated in the folder of <working folder

path>\result\sparam\.

4.3.2.2 Differential Mode
1. Click the Differential Mode tab.

| 5 Parameter Extraction

Differential Mode | Sngle-ended Mode |

— et Ground: [1ugnd = -C- Diff_Channel_Tx1_§ Rx1
BackPlane Chi: Hode: Met

connl connl

posin pos
connz conn2 1

negin neg
card2 daughter2

posout pos
teakg txpkg negout neg
rxpkg rxpkg
cardl daughter1

FrequencyRangs: [0 |~ [10es |k
# of Frequency Paints: |:| AF5

Parameter Fils Name:  [5_para

Parameter File Format:  |brp

Extract

Select a component, and then select positve node and @ Left mouse dick
negative node in the cht node lis, Click'=>'toadda & pight mouse click
differential port.

2. Select the txpkg component to extract S Parameter.

Differential Mode | Single-ended Mode |

Component Circuit
BackPlane channel
connl connl
connz conn2
card2 daughter2
rxpkg rxpkg
cardl daughter1

3. Setup ports.
3.1 Choose ngnd as Ground node.

[o]9 ” Cancel H Apply
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3.2 Click the circuit node posin to define positive node.
3.3 Right-click the circuit node negin to define negative node.

Ground; ngrd | =
Ckt Mode
@ pasin
=]
posout
negaout

III i}

-C- Diff _Channel_Tx1_%$_Rx1

e Left mouse click
= Right maouse click.

3.4 Click the _. button.

The port Diff_Port_1 is generated automatically.
3.5 Repeat Step 3.1 to 3.3 to define the rxpkg component (define posout as positive node

and negout as negative node).

The port Diff_Port_2 will be generated automatically.

5 Parameter Extraction

Differential Mode | Single-ended Mods |

Companent Ciewit Ground: | ngnd - = -C- Diff_Channel_Tx1_$§_Rx1
BackPlane channel K Hode = = (g %;FE?ELII
Ll connl & posin pos & txpkg.posin
e conn2 Slrean | & txpkgngnd
card? daughterz —— s = (P Part_2 .
rxpka rxpkag = txpkg.ngnd
cardl daughter1 = (P Diff_Part_z
=x = (P Part_3
& rxpkg.posout
& rupkg.ngnd
= (P Part_4
& rxpkg.negout
& rupkg.ngnd

negative node in the ckt node list, Click ">="to add a
differential oort,

4.  Set up parameters.
4.1 Define Frequency Range.
b Jv[wes Jne

Frequency Range:

Select & comporent, and then select positive node and & Left mouse dlick

=3 Right rouse dlick
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4.2 Define No. of Frequency Points.
# of Frequency Poinks: l:l AFS

4.3 Input Parameter File Name. For example: S_para.

Parameter File |SJ:uara |

4.4 Select Parameter File Format: bnp.

Patameter File Format: brp -
brp

5.  Click the Extract button.

S Parameter curves show as the following figure.

‘ewbee £ T M E O offerantial Chamel view| ~ [ | + | ampitude

Fliwbe wdE

Metwork Parameters
5 Sdiff1 - (D:\simu\SPEEDXP12.0\55

@ Mode Definttions 5 Arfiplitude (dB) Diff - Dift
(= [BB] Diff - Diff

1 soof1,11 0
1 soofz,2] -20 +
g | =cois, 2] | -an

B Diff -
(=1 15 DiFf - Comm 504

B socf1,1]
I socrz,21 5
_|sod,z] Frequency (GHz)

(=1 Comm - Diff SDoML11 S0D0M1,21
W scol1,1] w1

M 5coiz,2] il

Diff - Comm

S Amplituce (dB)

Frequency (GHz)

’—SDCH.H SDCTL 21
I

M 5c001,21
- 1€€] Comm - Comm i

L |sca, S Amplitude (dB)

Wl scclz,2]

_|sca,z

Comm - Diff

Isolated Curves

5
Freguency (GHz)

5COM,21

5C0M1,11
I

SAmpliude @dE)  Comm - Comm

Frequency (GHz)

SCcl1,i] 5CCM1,21
w1

4.3.3 S-Parameter View
1. Select
Tools > S Parameter Viewer.
W Compliance  Window

Frequency Response...
5 Parameter Extraction...

5 Parameter Viewer...
Characterize Channel
Channel Simulation
Block Sensitivity
Jitter Tolerance...
Sweep Manager...

Model Builder...

Result Browser...

Opticns »

The Port Curves window opens.
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S Port Curves = -
lepae § 2 A T T EL T ol vew =I5 | = | ampitude R B SRR TR
Network Parameters
Isclated Curves
Right-click the Network Parameters pane.
Select Load in the pop-up menu list.
I'Qort(:ur\uas - O 1
iewae § 2 @ E 1] FI D Nomal view [+]s | = | ampltude |~ (¥ @ A%
Network Parameters
Result Browser...
Save Simulation Result
Load
Unload All Networks
Isolated Curves o

The Open window opens.
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4.4

44.1

Open

Laak jr: | o3

-] o >m

B SParamExtraction.sp

My Recent
Documents

7
[
Desktop

)

by Documents

9

My Computer

"

File name: |S_para_8.bnp

My Metwark, Files of type:

|AII Curve Files [*.bnp, " bds, “tz, ".5nP)

=
B

Cancel

4. Selectan S Parameter, e.g. S_para_S.bnp.
5. Click Open.

_The curve shows in the result pane like the following figure.

iwsa g T ME T

1 ¢ mormal view [~]s

| v | Amplitude | "

Mebwork Parameters

EJER 51 - (D:\simu\SPEEDXP12.01551155
. 51[1,1] - 5{1:Port_1_posin::pos, 1:F|
_I 51[2,2] - 5{Z:Port_Z_posout::pos, 2

S Amplitude (dB)

S S,

S S,

R S,

il - A

Isolated Cupves

|
4
Frequency (GHz)

S-Parameter Wrapping and BBS Integration

Add S Parameter Block

1. Click the Add S Parameter Block icon on the tool bar, and click in the Layout window.

The S Parameter block S1 is added.

96

Product Version 16.6



wigsystemSl - [Serial Link Analysis : D:\Working'\System5..\10gbase_testl.ssix]

¥t File Edit  View Setup Tools Compliance  Window

Help
QEH9 - - EEOEO e RE X R R EE DS B R T O [
Workflow: SystemSI x
Serial Link Analysis ¥

SFP+ Compliance

<

HDMI Compliance

PCle 3 Compliance

<%

Channel Setup =

Choose a Template
Edit Channel Models
Set AMI Parameters

2. Double-click the S1 block.
The Property pane opens.

| Property x
Block Name: |51 | File Name: l:l\z\ Sub-circuit Mame: l:E
Connection Connect To | Block Block Connection [
q i »| | ExtractEss Model... | | Load S Parameters... || Edit Sub-crcuit Definition |
ey
| oK | | Cancel | | Apply |
4.4.2 Load S Parameter File

1. Click the Load S Parameters... button.
The Load S Parameters window opens.
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I—.Ej]aLc:al:I 5 Parameters %
.« Local Disk (D:) » Working » SysternSI » 10gbase testl » w | 44 M Search 10gbase_testl L
Organize « Mew folder =~ [0 @
-
B Desktop i Name Date modified Type Size
4 Downloads i . . )
h J history 5/2/2013 3:29 PM File folder
= Recent Places o _ )
. J result 4/9/2013 4:27 PM File folder
= My Site . - - -
|| kr_test_channel.BMP 7/21/2012 2:30 AM BMP File 414 K
4 Libraries
3 Documents
,J'. Music =
=/ Pictures
B videos
1M Computer
£, Local Disk (C:)
a Local Disk (D:)
[T —, s < ! k
File name: || |v| ’S Parameter File(*.bnp; *.s7p; " v|
| Open | | Cancel |

Load the S Parameter file (BNP or Touchstone) to the S Parameter block.

The kr_test_channel.BNP file is used as an example in this part.

Once the selected S Parameter file is successfully loaded, an .sp file will be automatically

generated and loaded to the block.
e The .sp file will be displayed in the File Name field

e The S Parameter file will be displayed in the S Parameter File field

File Mame: |D:‘l,'l.l'l.l'orking‘lSystemSI‘l,lUgbase_test:| .| Sub-drcuit Name: 51_kr_test_channel |

5 Parameter File: |D:‘I,Working‘lSystemSI\,mgbase_testl‘l,lu_test_mannel.BNP

SUBCKT 51_kr_test_channel_BMP
+ 1

+ ngnd

+ 2

+ 3

+

4
*The following is the Cadence MCP({model connection protocol) Section

*[MCP Begin]
*[MCP ver] 1.1

*[Power Mets]
*[Ground MNets]
*[Signal Nets]
x

*[MCP End]

=

*Thiz condudes the MCP section

*[MCP Source] Cadence Design Systems, Inc. System5SI 12,1.b1.04022 5/2/2013
=

*MNOTE - This is the SystemSI generated sub-drcuit definition for the S Parameter File:

Extract 885 Model... |Load B85 Model... || Load 5 Parameters... || Edit sub-crcuit Definition |

e  For the BNP file, if the BNP file has the MCP information, the MCP section will be

automatically added to the .sp file for connection
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e  For the Touchstone file, or the BNP file which does not have the MCP information, you
are expected to manually add the MCP through the MCP Editor

NOTE! Editing of .sp file for the S Parameters is NOT recommended.

Extract the BBS Model
1. Click the Extract BBS Model... button.
The BroadbandSPICE application is launched.

B OrosdBand SHICE - Untitled - [S-pasameter Extraction] - o

B workspece  View  Bdnction  Took  Windew  Help cadence 15
i ) G =@ UrE 4 8 F G o () 4@ i j
\Workflow: BreadBand SPICE xl:+wee g 3 DIED & -]Ampmude,'vhm -
| FD Checking, Tuning, Extraction and TD Cheeking =~ oo Fniry oc -
| %) 1 ] kr_test_channel GNP
Criginal § parameter &
g par %] T T
Load original s-pammeter T o JUW%WW
Original §-parameter FD Checking (A XL h AR S A
«  Optisnal Skip 1D checking and go to eriginal s-parameter| | 3 12, 1] 10 15 e
Fraquency (GHz)
K12
t XA
Original S-parameter SPICE Circuit Extraction '_“- —
Ophersol Skip extrochion ond go be lumng | Bb
Setup extraction
Start extraction
Original S-parameter Tuning 5.
ning and qa to TD simulation
5 w 15 20
Frequency (GHz)
Save FII checking repart | Warning Repart x]
&) \\.mg Eatrapolaled OC v of S|8.7] | 0 SRR + " £ L0 e oo emghbioinigiuwy ot Thom ey et i grend -
Tuned 5-parameter SPICE Circult Extraction e} Waming: Daragelated OC vaiue of 514,31 { 0.000400 + | 0. has & rerreghabis magnary pat. The magnany ot it rrored
eorometer extrocion Wi, Btrapoldd OC vl of 51 4] 0072064 - UT007) s a ekt ey ot The gy st s e
Waming: Un -5 ° 5 hiss negative ssgervabaes, In srdir b satisy the passnviy condtion, L - 5 ° 5' shoukd net have sy negaive sgenvaiue ot DC, 5 i the scattenn paramatir ¢
Suggestion ¥ A o, Pimae review your retwcrk paramelere o ko frequercis
TD Checking 2| swamingi =|
Poets and stimulus
Madels and simuletion 0 =
0 and FC Rasults 288 " | Folder Brawser | Frogress Repurt | Wasmng k.purl_'
Ver 1216103141 (Brasdband SPICE Bets) @ Ready UM

2. Click the FD Checking, Tuning, Extraction and TD Checking workflow to check and tune
the S Parameters.

For the application of BroadbandSPICE, please refer to BroadbandSPICE_Tutorial.pdf and
BroadbandSPICE_UG.pdf.

3. Ifthe S Parameter checking result looks good to you, click Setup extraction in the workflow.
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FD Checking, Tuning, Extraction and TD Checking 2

Original 5-parameter

®

Lead criginal s-parameter

Original 5-parameter FD Checking (=)

Optional: Skip FD checking and go to original s-parameter ex

Setup FD' checking opticns

Start FD checking

Save FD checking report

Original 5-parameter SPICE Circuit Extraction =)

Cotional: Skip extraction and go to tuning
Setup extraction
Start extraction

Original 5-parameter Tuning (=)

Optional: Skip tuning and go to TD simulation

Setup tuning options

Start tuning

Tuned 5-parameter FD Checking =)

': Optional: Skip FD checking and go to tuned s-parameter extrt

Setup FD' checking options

Start FD checking

Save FD checking report

Tuned 5-parameter SPICE Circuit Extraction =)

Optional: Skip tuned s-parameter extraction

Setup extraction
Start extraction

TD Checking

Perts and stimulus
Models and simulation

TD and FD Results

TD results
FD results

The Options window opens.

Maximum number of iterations for passivity enforcement:

O Precision mode

BBS Circuit

rOptinr\s x

General @

File Manager E@ Change the 'Extraction settings' options in BroadBand SPICE
simulation (Basic) (%)

General

Report template Highlight Error

Highlight Errors Greater Than :
Extraction Mode
Tuning settings @Passiwty —niz

(®) HSPICE Compatible (C) General SPICE Compatible

File Mame : |kr_hest_d'|annEI_BBSd<t.b(t | \:I

S-parameter of BBS Circuit

¥ | Export @Toudﬂstoﬂe Format O BIMP Format
File Name : [kr_test_channel_BBSckt_sp.s4p | \:l

Model Order Reduction

Igniore off-diagonal 5 parameters that are less than: l:l

Don't use reduction on these ports: Preserved Port(s)...

Reduce upper frequency lmit: 25 | IGHZ | v‘

MCP File

File Name : | III

Default | | Apply ‘ |

oK

| ‘ Cancel
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Set up the extraction settings as desired.
Click Start extraction in the workflow to extract the BBS model.
If the BBS model extraction is successful, a .txt file will be automatically generated.

Click the Load BBS Model... button to load the generated BBS model
kr_test channel BBSckt.txt.

[ gL oad BBS Model -
.« SysternSI » 10gbase_testl » BBSResult_kr_test_channel » w | 44 W Search BBSResult_kr_test_chan... O
Organize » Mew folder =« 0 '@'
‘¢ Favorites it MName : Date modified Type Size
ol Desktop | temp 57272013 4:44 PM File folder
4. Downloads . kr_test_channel_BBSckt.tet 5/2/2013 3:47 PM Text Document A7 K
i-'_a Recent Places || kr_test_channel_BBSckt 2.t 5/2/2013 4:47 PM Text Document 162 K
L My Site | kr_test_channel_for_RFM.txt 5/2/2013 4:47 PM Text Document 1K
| || kr_test_channel_GSPICE bt 5/2/2013 4:47 PM Text Document 1123 K
7 Libraries 3
3 Documents
.J'. Music
| Pictures
B videos

1% Computer
£, Local Disk (C:)
ca Local Disk (D} _ [ i1 | +

File name: | kr_test_channel BBSckt.bt |+| (8BS Model File(*.txt) -

| Open | | Cancel |

Once the BBS model is successfully loaded, an .sp file will be automatically generated and
loaded to the block.

e The .sp file will be displayed in the File Name field
e The BBS model .txt file will be displayed in the BBS Model File field

File Name: D \working\SystemsI\10gbase_test]| ., | Sub-circuitName: |5 | tect channel |+

BBS Model File: |D:\,workjr'|g‘lS1,'stemSI‘l,1[Jgbase_testl‘l,BBSResuIt_kr_test_mi

| Go To 5 Parameters |

SUBCKT 51_kr_test_channel _BMP

1

ngnd

2

3

4

*The following is the Cadence MCP({model connection protocol) Section

+ + + + +

*[MCP Beagin]
*[MCP Ver] 1.1
*[MCP Source] Cadence Design Systems, Inc, SystemSI 12, 1.b1.04022 5/2/2013 L B
=

*[Power MNets]
*[Ground Mets]
*[Signal Mets]
=

=[MCP End]
=

*This condudes the MCP section

[ 1l |
Load BBS Maodel. .. Edit Sub-drcuit Definition
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NOTE! Editing of .sp file for the BBS model is NOT recommended.

444 Load the BBS Model

If you have the BBS models for the selected S Parameters, click the Load BBS Model... button to
directly load the BBS .txt file.

Please refer to Step 6 in Section 4.4.3 Extract the BBS Model for details.
If the loaded BBS model does not match the original S Parameters, an error message will be

issued.
rS}-'StEI"ﬂSI = 1
The loaded EBS model "DDR2_s2k_samplel_GSPICE.bt" does not match
& I % thecriginal 5 Parameter model "Spara”.
445 Switch the Models

1. Click the Go To S Parameters button to switch to the original S Parameters model.

File Name: |D:\Working\SystemSI\10ghase _test ,,, | Sub-grauitName: |5 i test channel |~

BES Model File: |D:‘I,Working‘lEystemSI‘I,10gbase_test1‘|,ElElSF‘.esuIt_kr_test_d’1;| Go To 5 Parameters

SUBCET 51 _kr_test_channel_BMP

=F 1 W |
+ ngnd

+ 2

=s 3

+

q.
*The following is the Cadence MCP(model connection protocol) Section

*[MCP Begin]
*[MCP Ver] 1.1
*[MCP Source] Cadence Design Systems, Inc. SystemSI 12,1.b1.04022 5/2/2013 | B
*

*[Power Nets]
*[Ground Mets]
*[Signal Mets]
=

=[MCP End]
&=

*This concdudes the MCP section

[ il |
|Load B8S Model... Edit Sub~circuit Definition

2. Click the Go To BBS button to switch back to the BBS model:
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4.5

45.1

File Name: |D="."-"'-'":'FkinEI"SYStEFFISI".1DEIhESE_tESt3| ... | Sub-creuitMame: |57 - test channel |-

S Parameter File: |D: Working\SystemSI\10gbase_test1kr_test_channel.BNP Go To BBS

+++++

SUBCET

*The following is the Cadence MCP(model connection protocol) Section

51_kr_test_channel_BMP
h i
ngnd
2
3
4

*[MCP Beain]
*[MCP Ver] 1.1
*[MCP Source] Cadence Design Systems, Inc. SystemSI 12.1.b1.04022 5/2/2013

*[Power Nets]

*[Ground Mets]

*[Signal Mets]

*[MCP End]

*This concludes the MCP section

* NOTE - This is the SystemSI generated sub-crcuit definition for the S Parameter File:

Extract BBS Model... ||Load 8BS Model... || Load 5 Parameters... || Edit Sub-circuit Definition

NOTE!

The MCP section will be shared among the BBS models and the original S
Parameter model. Any MCP change to one .sp file through the MCP Editor will
automatically update the MCP section in other .sp files.

Block Sensitivity

Understanding the contribution of different system components to Jitter and Noise, and
subsequently tuning these components, are key to a successful design.

The eye opening is one of the well understood and useful metrics used to assess system
performance. The conventional scheme for the eye opening is inconsistent; only the time scale is

normalized.
Block Sensitivity analysis requires SystemSI to automatically short out blocks.
This is dependent on the MCP signal names in the models associated with the
blocks. For a given block, for each terminal in the model, SystemSI needs to be
NOTE! | able to find an associated terminal with the same MCP signal name, in order to

correctly place a shorting element between the 2 terminals. This requires that
"thru" signals in the model have the same MCP signal name associated with its
terminals.

Normalized Jitter and Noise

The Block Sensitivity feature uses a novel eye-area-based normalized Jitter and Noise (NJN)
metric. The goal is to find out the effect of each system component on Jitter and Noise.

The NJN is obtained by using the entire area of the eye (Total area) as the normalizing parameter.
Normalized Jitter and Noise is defined as:

NJN = 1- (Eye area/Total area)
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45.2

This diagram shows the Total Area and Eye Area.

The Total Area includes the Eye area. The Eye area in this NJN metric reflects deterministic
Jitter contribution.

Yoltage (V)

N [
04
Total area

02

---------- Eyearea

02

04

0 0.2 04 0.6 0.8
Bit Period (Ul

A subtractive methodology is used to examine each component’s contribution.

a. The entire topology is simulated to establish a baseline.
b. A number of sweeps are automatically run.
c. Each block is sorted in turn to quantify its effect on the overall result.

d. The relative contribution of each block is tabulated in terms of normalized Jitter and Noise
(NJN).

e. The contributions of each block are displayed in bar graph.

A non-zero eye opening is required to run the Block Sensitivity feature at any data rate and get
meaningful results.

At a high Data Rate using equalization (such as amiffe) may be necessary to meet the
requirement.

Launch Single Channel Complex Template
This exercise uses the same workspace as section Sweep Manager.

Click Open in the File menu to open the single_channel_complex Template.

Open
Look in: | |7 single_channel_complex | v‘ €] » (B
By |[)histary
\ :3 IZJresult
My Recent @ single_channel_complex
Documents
?q%%
Desktop
My Documents
-
58
My Computer
‘_} File name: |5|ng|e_channe|_complex | - | | Open |
]
My Networke | Files of type: | SP Files (*aami) [-] Cancel

The single_channel _complex Template workplace is shown below.
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Tx1 {7 trpkg cardl ecemy BackPlane ooz card2 rxpkg [ Rx1
q 2

3 b3

The Single Channel Complex Template contains the following blocks:
e APrimary Transmitter (Tx1)

*  APrimary Receiver (Rx1)

*  Two Packages (txpkg and rxpkg)

e Two Add-in Cards (cardl and card?2)

e Two Connectors (connl and conn2)

e A Backplane (BackPlane)

*  Two AMI Models

45.3 Set up Simulation Parameters

This exercise uses most of the default parameters of the template. The Tx1 data rate is 10 Gbps.
Equalization is needed to get an open eye.

We are using the results of the single sweep in the Sweep Manager section.

Set the number of forward tabs for the amiffee AMI model to 3 when you are running a single
sweep.

This setting is necessary to get any eye opening.

1. Double-click the AMI block connected to the Tx1 block to view its parameters.

AMI Pararneter: |

{ amiffe
(fwd 3 Click the number to
( pre 1_) change the value

( coeffout n_il)
( UserTapsFile Nil )

)
2. Change the default fwd parameter to 4.

AMI Parameter:

{ amiffe
(twd 4 )
{ pre 1 )
( coefout Nil )
{ UserTapsFile I'I_Il )]
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45.4

3. Inthe Setup menu, click Analysis Options....

Setup | Tools Compliance  Window

Analysis Options...

Terminate Unconnected Modes...

Pause before Simulation

Hide Channel Simulator Messages
v Sweep Mode

Probe Point...

AMI Options L4

Circuit Simulator

—Characterization

ircuit Simulator
(CIHSPICE D

(s} SPDSIM

Circuit Simulator Options

Circuit Simulator Options:

* Add global .option and .indude commands here.
*They'll be used for time domain characterization.
*.option delmax=1p

Make sure that the chosen circuit simulator is SPDSIM without .option delmax set.

Start Block Sensitivity

In the Tools menu, click
Block Sensitivity.

Once you start Block Sensitivity, the tool immediately prompts you to confirm the number of
simulations to be run.

The channel has seven blocks. The number of simulations will be 7 + 1 = 8. The first simulation is
used as the reference.

SP

‘{’) This will require 8 simulations. Continue?
e

| oK | | Cancel |

A net name must be associated with each node in the channel. If not, the Block Sensitivity will not
work. You can assign Net names from the Block Property panes or from the MCP Editor.

In the following image the second column shows which block is being sorted.
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455

455.1

Block Sensitivity x

Block Sensitivity Result: Export... Show Result... Block Sensitivity Analysis
Iteration = Block Shorted NIN NIN Contribution (%)

L no block shorted
Oz BackPlane
Oz connl

9
4 conn2 =
05 card2 2
s bxpkg £
Oz rxpkg B
Os card1 E
2
b
s
o

Block Name

Click 'Show Result’ button to show the results of the checked items, or double dick on an item to show the result.

[ o |
View and Analyze the Results
After the simulations are done, the results appear as shown in the following illustrations.
Block Sensitivity
Elock Sensitivity Result: Export... Show Result... Block Sensitivity Anatysis
Iteration = Block Shorted NIN NIN Contribution (%) 20
D 1 no block shorted 0.9267654751525719 ;?
D 2 BackPlane 0.7674172185430463 17.19 ;
D 3 connl 0.9312344656172328 -0.48 2 10
04 conn2 0.9351932577739029 -0.91 =]
Os card2 0.9197059655074922 0.76 E
D ] ‘bepkg 0.9267654751525719 0.00 4;:
Oz rxpkg 0.9257654751525719 0.00 5 o i — e ; e peren =
D 8 cardl 0.9296979417268110 -0.32 “é
3
10
Block Name
Click 'Show Result’ button to show the results of the checked items, or double didk on an item to show the result.
o]

Block Sensitivity Result Pane
The Block Sensitivity Result pane has four columns:
e Iteration — Lists the number of iterations in an ascending order.

e Block Shorted - Lists which block is being shorted, with the first one used as the reference
(no block shorted).

o NJN - Normalized Jitter and Noise Results. Obtained from the formula:
NJN = 1- (Eye area/Total area).

o NJN Contribution - Ratio of the NJN of the shorted block to the NJN when no blocks are
shorted. Obtained from the formula:

NJN Contribution = [1- (NJN (shorted block) / NJN (no block shorted))]*100

Block Sensitivity Result: | Export... | | Show Result... |
Iteration | Block Shorted MNIN MIN Contribution (%)
D 1 no block shorted 0.9267654751525719
Oz BackPlane 0.7674172185430463 17.19
D 3 connl 0.9312344656172328 -0.48
D 4 conn2 0.9351932577739029 -0.91
I:‘ 5 card2 0.9197059655074922 0.76
D [ epkg 0.92676547515257149 0.00
Oz rxpkg 0.9267654751525719 0.00
I:‘ 3 cardl 0.9296979417268110 -0.32
Click 'Shaw Result’ button to show the results of the checked items, or double dick on an item to show the result.
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455.2 Block Sensitivity Analysis

The Block Sensitivity Analysis chart displays NJN Contribution results.

Block Sensitivity Analysis

B

=
E
= 10
=]
-
=
=
-
3 0 —
—

= BadiPlans conn‘l mnﬁ card2 tphg nphg card1
=
o
[&]

=10

Block Name

Click on the column header NJN Contribution (%6) to sort the results in ascending or descending
order.

The largest contribution to Jitter and Noise comes from the BackPlane.

Multiple contributions are negative, which indicates that the eye gets worse when the component
is shorted. It is difficult to predict what will happen when components are shorted.

The NJN Contribution of txpkg and rxpkg blocks is 0% because these blocks already have
dummy models in the default template.

455.2.1 To Show Results

1. Right-click in the list to display all the curves. A pop-up menu opens.
2. Choose Select All in the pop-up menu.

3. Click the button.

Block Sensitivity Result: Expert... | | Show Result...
Iteration | Block Shorted NIN MNIM Contribution (%)
D i no block shorted 0.9267654751525719
Oz BackPlane 0.7574172185430463 17.19
O= conn 1 0.9312344656172328 -0.48
4 conn2 0.9351932577739029 -0.91
o Select Al
[} B 0.00
E = x Deselect All e
x| .|
Os i Select All Highlighted Items 0.32
Deselect All Highlighted Items
Click 'Show Result' button to show the results of the checked items, or double dick on an item to show the result.

4. The Show Simulation Result window opens.
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Show Simulation Result »

phon
v Show in the same windows

—Select Result
Eye Density
Eye Contour
Bathtub

Moise Bathtub
Ramp Response

Impulse Respons

Modified Impulse Response
Rx Waveform

Report

| Select all | | Deselect Al |

I oK I | Cancel

See the following pages for more curves.
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455.2.2 2D Curve (Eye Contour)

=20 Curve [Eye Contour)
T —
imes g T 0BT O@' Dl © mask<one» [ ]
Blosck Shorked
no block shorted * > Yaltage (V)
BackPlane - ]
+ v resulty 143 _eyectr.cur
connl i
conn2 = resulth 14 _ewvectr.cur 0.4
card? - resulty 145 _eyectr. cur
txpkg - resultl 146 _eyectr. cur 0.37
- resulty 147 _eyectr.cur
< resulth 118 _eyectr. cur 0.2+
0.1+
04
0.1 A
P
0.2
Loaded Curves -0.3
0.4
0 0.5 1
Bit Period (Ul
resulti111_ewectr.cur resulth1y3_eyectr.cu
resulth 112_ewectr.cur resulti 14 _evectr.cu
B

If Both time and voltage is checked in the Analysis Options window, a new curve for the

JN_BER_Eye will be generated and displayed as BER Eye.

amee g T M E T i E[BERE}re |V| : Mask] <Mone> - |

result\1 Voltage (v)
| eve jnber le-12.cur

Loaded Curves

1157 A

n 0.5

Bit Period (U}
resultil\eye_jnber_le-12.cur

455.2.3 2D Curve (Bathtub)
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Black Shorted
no block shorted <
BackPlane
connl
connz
card2

1111011

=20 Curve [Bathtub) - 0O x
iame g T M E  (eathtub b
’Present Curves
Log BER
resultl133_bathtub. cur i ;
resultlli4_bathtub.cur !
resulk]115_bathtub.cur I
resulk]1i6_bathtub.cur :
result} 117 _bathtub.cur 1
result}1ig_bathtub.cur 51 !
I
I
i
I
-10 +
I
I
I
i
-16 1 T
I
,,,,,,,, i
Loaded Curves :
|
-2 1 +
I
-05 a IR
Bit Period (LI
resulti1y1_bathtub,cur result) 113 _bathtub
resulti142_bathtub.cur resulth1\4_bathtub
B
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455.2.4 2D Curve (Noise Bathtub)

2D Curve [Moise Bathtub) _ O %
woe g T M T O Cuoisepathiub v
¥ T —
Present Curves
11_nbathtub.cur Log BER
_nbathtub.cur
|v] resulth113_nbathtub.cur
result)1i4_nbathtub.cur
result) 115 _nbathtub, cur
result)1i6_nbathtub,cur
result} 117 _nbathtub, cur
resulbilis_nbathtub.cor || YT T T T T TR T T
Loaded Curves
Amplitucle (Volf)
resulth 141 _nbathtub,cur result) 14,3 _nbatht
resulth 142 _nbathtub.cur resulti1i4_nbatht
2]
455.25 2D Curve (Ramp Response)
=20 Curve [Ramp Response] _ O =

“ bal t Z @ [ | {7 - EEamDResDonse ;

4
Present Curves

Yoltage (V)

resulth 14 _channeld_rx.cur
resulth 115 _channeld_rx.cur
resulth 16 _channeld_rx.cur
resulth 147 _channeld_rx.cur
resulth 118 _channeld_rx.cur

Loaded Curves

Tirne (ns)

resultl 11 _channeld_rx.cur
resulth 142 _channeld_rx.cur

resulth 13 _cha
resulth1i4_cha

]
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45526

45527

2D Curve (Impulse Response)

=20 Curve [Impulse Response)

e g T M EFH T i {mpulse Respor:
'Present Curves
1101 _imp_in.cur VD“E[E_}]E M
Fe L2 _imp_in.cur

resul 143 imp_in.cur : :

resulty 104 _imp_in.cur : :
resulkh 15 _imp_in.cur el -t o = —— = — ]

resulky 16 _imp_in.cur : :
resulth 147 _imp_in.cur e -—-f-—-—— :_ __________ : ___________

resulty 148 _imp_in.cur : :
5 L S S I R —

| |

| |
el t--f------- :— —————————— : ———————————

| |

| |
Jed4-—f-----—- :— —————————— : ———————————

| |

| |
e --r--1f-- Fommmmmmms Immmmmmmm

| |

| |
........ 1ea+--f--H--r--- -

Loaded Curves : :

i " I

i T

| |

| |

T T

] 1a 20
Time (ns)

resulti 141 _imp_in.cur result 1%3_imp_in.cun
resulty 142 _imp_in.cur result, 144 _imp_in.cun
3]

2D Curve (Impulse Response)

imoe § 3T M E ]

=20 Curve [Modified Impulse Response)

1 UmModified Impulse

¥
Present Curves

resulty 11 _imp_ouk,cur

Yoltage
resulty 1 2_imp_out.cur ge (V)
resulty 13 _imp_out.cur ; ;
resulkh 114 _imp_out,cur . 0 I S :_ __________ : ___________
resulty 115 _imp_out.cur e | l
resulty 16 _imp_out.cur : :
result 147 _imp_auk, cur L FTTTTTTTo Tttt
resulty 143 _imp_out.cur : :
Fed+-—g--—--—- o mm
| |
| |
PR R S I (I
| |
| |
- e R :— —————————— : ———————————
| |
| |
2ed 4 it Immmm e
| |
| |
1ed + Foommoooos i
Loaded Curves : :
0 W T
| |
| |
leg ! !
] 1a 20
Time (ns)
resulti 141 _imp_out. cur result} 143 _imp_out
resulti 142 _imp_out. cur result} 14 _imp_out
3]
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45528

4.55.2.9

2D Curve (Rx Waveform)

2D Curve [Rx Waveform)

¥
Present Curves

141_chanz.cur
*_chanz.cur
] resulth 143 _chanz, cur
[wIll resuitiii4_chanz.cur
!. resultl 115 _chanz, cur
[w]_| resuitiiie_chanz.cur
!. resultl 117 _chanz, cur
[¥]l resuitiiie_chanz.cur

Loaded Curves

‘wmee g T M E E DngWaveform F

Yoltage (V)

Time (ns)

resulth 141 _chan2, cur
resulth 142 _chanZ.cur

resulth 143 _chan2, cur
resulth 14 _chanZ.cur

Bl

3D Eye Density

&3.30 Eye Density

B £

[CvFilesiChannel_DesigneriExamplesisingle_complexiresult\2y1_evedensity t

B =88

+ 3D Eve Density
|° res u“‘l |1 _ey redey b
(0 resulty2iz eyedensmy bt
() resulti2)3_eyvedensity bxt
(0 resulty2'4_evedensity, bxt
() resulti2\5_evedensity bxt
) resulth2\6_evedensity bxt
) resulty2\7 _evedensity bxt
() resulth2\8_evedensity bxt

+ 3D Bathtub
() resulth2h1_bathtub_3d.txt
(0 resulty2Y2_hathkub_3d.Ext
() resulty2h3_bathbub_3d.txt
(0 resulty2Y4_bathtub_3d.txt
() resulty2\5_bathbub_3d.txt
) resulth2e_bathtub_3d.txt
() resulty2\7_bathtub_3d.Ext
() resulty2\&_bathtub_3d.txt

Click L to view a Top View of the eye,
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455.2.10

4.6

4.6.1

3D Eye Density

.30 Eye Density
[C:vFilesvChannel_DesignertExamplestsingle_complextiresult@yl_evedensity. t

B E ol LI
+ 3D Eve Densiky

i resulth2il_ey bzt
) resulth 22 _evedensity . txt
) resulth23_evedensity . txt
) resulth2i4_syvedensity bxt
) resulth2i5_eyvedensity. bxt
) resulth2is_evedensity. bxt
) resulth2i7 _evedensity. bxt
) resulth2i5_evedensity. bxt

+ 3D Bathtub

) resulth 21 _bathtub_3d. bxk
() resulth 22 _bhathtub_3d.bxt
() resulth 23 _bathtub_3d. bxk
() resulth 24 _bathtub_3d.bxk
) resulth 25 _hathtub_3d.bxk
) resulth2ia_bathtub_3d. kxt
) resulth2h7 _bathtub_3d. bxt
) resulth 245 _bathtub_3d. bxt

=8

Result Browser

The Result Browser option is available for all the curve windows, such as 2D Curve (Time
Variation), 2D Curve (Frequency Response), S Parameter Viewer, Jitter Tolerance, Compliance
Curve, 3D Eye Density, and Report View.

Result Browser and 2D Curve Presentation

TS T

You can scroll the middle mouse button to zoom in and out, and you can also click == =& to add
measurement cursors.

You can right-click in the curve panel, and choose Result Browser ... from the pop-up menu to
view the results. As shown in the following examples:
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ﬁSystemSI - [10GBASE-KR Compliance Curve]
§ File  Edit  Wiew Setup Toals Compliance ‘Window  Help

) v (N | [3¥

=N |

w3
i

RG> Ml s X e e A B B R

i oo | s |2

Workflow: SystemSL x| ®weoe g T MEFH (@]
Serial Link Analysis v Results |
SFP+ Compliance v result\10gbase-kr\2 IL(dB)
HDMI Compliance ¥ 0 ;
I
PCle 3 Compliance ¥ |
Y Result Browser... -20 4 / /
Channel Setup @ Compliance Report
Choose a Ternplate
Edit Channel Models a0 §
Set AMI Parameters
Back-Channel: OFf 45—
Curves |
Simulation Setu (&
P O Fitted Attenuation 604
Choose Compliance Item L
Check Compliance Insertion Loss Deviation
Simulation Results ® litter Tolerance
Results Surmmary RL-TP1 -80 ¢
View Compliance Curves RL-TP4 |
Export Results
Show Sirmulation Curves i 100
Customize Workflow v
7
wSyﬂemS - [2D Curve (Eye Contoun)]
E File  Edit  View Setup Tools Compliance  Window — Help
i@ Hlg - o~ FEE SHEY Tl g
Workflow: SystemnSl x| moag T M@ (73 i[Eye Contour i Mask: <None > IBES
Serial Link Analysis ¥ _ Curves
3 = || BB resuing Valtage (V)
SFP+ Compliance ¥ .- Bl evectrcur
HDMI Compliance ¥ T T T
FCle 3 Compliance ¥ : | |
—— B Show All Curves 0I5 frommmmmmes S il i e e ’
Hide All Curves | | |
Channel Setup &) ! ! !
Choose a Template HEsul: Browseror i | i
Edit Channel Models Load Curve Pattern L 41‘ __________ T __________ :F_
SetAnl Parameters Save Current Patten } } :
Back-Channel: Off I | |
I 1 |
Simulation Setup &) 0.05 4 mmmmmmmmm S o I -
Choose Compliance ltem i i i
Check Campliance } } :
Simulation Results (~) ) I |
0 el i k
Results Surnmary : ; !
View Compliance Curves ! ! !
Export Results . ! ! :
Show Simulation Cunves || Loaded Curves H : .
£\ ) o e o R — b i [
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yitSysternSl - [Report View]

= File Edit  View Setup Tools Comphance Window  Help
NS HEH 9 >~ I QiU @is F X G2l
Workflow: SystermSI X || Report Channel Report
Serial Link Analysis ¥ | result\B\report.bt Hon MNov 26 0S8:10:23 2012
SFP+ Compliance ¥

General:
HDMI Compliance ¥ Losdi

Data Rate
g 5 )

PCle 3 Compliance i Result Browser... Number of Bits
- i — Measurement Delay
10GBASE-KR Compliance 2

Channel Setup

@

Choose a Template
Edit Channel Models
Set AMI Parameters
Back-Channel: Off

Channel Coding
Primary Driver

Data Pattern

Number of Aggressors
Characterization Data
Delay

Intra-Pair Skew

Simulation Setup

)

Choose Comupliance fem

With this option, all the previous results under the result, history and result(bat) folders can be
browsed and displayed from various curve windows.

| Results Browser

x|
Folder Simulation Name Simulation Type
= D . history
@ k1
=Nl
=] |:| . result(bat)
= D . sfpp
a0
|:| 1 1\1 Channel Simulation
W2 1\2 Channel Simulation
g3 1\3 Channel Simulation
I:I e 1\4 Channel Simulation
= 3 1 sim
=) D | sweep

Double dick on an item to show the result; or select multiple items to display and dick 'Show Results',

Show Results | | Close

4.6.2 Compliance Curve Window

1. Right-click in the Results panel, and choose Compliance Report from the pop-up menu.
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SystemnSl - [10GBASE-KR Compliance Curve
RSy P

= File  Edit  View Setup Tools Compliance  Window  Help

Q& H9 - o -] RO i ¥ X DI ET B G
Workflow: SystemnSl x ®wee g T NEH O
Serial Link Analysis ¥ Results

SFP+ Compliance [ resuit\10gbase-kr\2

«

HDMI Compliance

Result Browser...

<«

= Compliance Report
PCle 3 Compliance ¥
|10GBASE-KR Complianes =
Channel Setup o)

Choose a Template
Edit Channel Models

Set AMI Parameters
Back-Channel; Off e —
. Curves
Simulation Setu (~
P J Fitted Attenuztion

Chonse Compliance Item
Check Compliance

- Insertion Loss Deviation
Simulation Results )

Jitter Tolerance
Results Summary RL-TPL

The previous generated Compliance report will be displayed.
10GBASE-KR Compliance Report 1%|

10GBASE-KR Compliance Report

Generated by Cadence SystemSl, 12.1.b1.01171
28" of January 2013

Useful Links:

« Sigrity website: www.sigrity.com
+ 10GBASE-KR specifications: http://standards.ieee.org/getieeeB02/download/802.3-2008 section5.odf

) )

Mated connector
< <|
L 4)—? Receiver
Transmitter | . | | <y |  (including
—_— 1 AC-coupling)
| |
<

m |

This works for all four SLA Compliance kits.
In the Curves panel, click the desired Compliance plot to view the plot.
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E@SystemSI - [LOGBASE-KR Compliance Curve]

= File Edit View Setup Tools Compliance Window Help

QG H 9 - MBDDELI P S TX A E G
Workflow: SystemSI iamoa g 2 M H @
Serial Link Analysis ¥ Results

. [¥] result\10gbase-kr\1

<«

SFP+ Compliance

HDMI Compliance l

<«

<«

PCle 3 Compliance

Channel Setup =)

Choose a Template
Edit Channel Models
Set AMI Parameters
Back-Channel: Off Insertion Loss Deviation
Simulation Setup @ Jitter Tolerance
RL-TP1
RL-TP4

Choose Compliance Item
Check Compliance

Simulation Results =)

Results Summary

Compare Curves

View Compliance Curves
Export Results
Show Simulation Curves

| Customize Workflow

<<
[=——=

4.6.3 Curve Pane Context Menu
To display the context menu, right-click on the Curve window.

Measure
Marker...

Expression Calculator...

Save..,
Export To Excel
Export Bitmap File..,

Black Background

Embed-Ctrl Visibility  »
Embed-Ctrl Position
Ctrl Bar Position »

BarChart
Auto Tip

Add Annotation

You can perform the following operations in this menu.
e Measure — Toggle the horizontal and vertical measure lines.
e  Marker — Toggle the horizontal and vertical marker lines.
e Expression Calculator—Setup and calculation the expression.
e Save—Save the curve.
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e Export To Excel—Export the curve to Excel.

e Export to Bitmap File—Export the curve to Bitmap file.

e Black/ White Background — Set the background of the curve window to be black or
white.

o Embed-Ctrl Visibility — Set the visibility of the sub windows (for example, the legend
bar) in the display area.

e Embed-Ctrl Position — Toggle the sub windows between floating and docking.
e Ctrl Bar Position — If a sub window is docked, change the position of the docking.

Bar Chart — Toggle the plot style between a bar chart and a continuous line.

e Auto Tip — Show / Hide the tip of the objects in the Curve window when moving the
mouse.

e Add Annotation — Add a text string in the Curve window.

All these common items are available for 2D Curve (Time variation), 2D Curve (Frequency
Response), Compliance Curve, and Jitter Tolerance. Each 2D Curve may have additional items
which are unique to the specific 2D Curve window.

Auto Archive SSI Project

1. Choose File > Archive Project....

A

g_u’e,S}-'stemSI - [Serial Link Analysis : D:\Workin

¥#| File | Edit View Setup Tools |

=
[l

| ™ |?|-

E

B

Mew Ctrl+M

&F Open... Ctrl+0

=

Cloze
Save Ctrl+5

Save As...
Archive Project...

Print... Ctrl+P
Print Preview
Print Setup...

1 single_complex.ssix

2 Ch\Cadenceh..\Chapterd_1.ssix
3 10gbase_testl.ssix

4 D\Waorkingh.. \test] ssix

Exit

The Archive Project window opens.
2. Specify Project Location and Project Name for the copied project.

Project Location: |D: \Working\SystemSI | IE Project Name: |single_complex_copy

By default,
The location of the original project is selected for the copied project location

<original_project_name>_copy is set for the copied project name
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3. Check the files that should be included in the copied project.

By default,

e The files under the original project folder and under the original sub-folders are listed and

checked for archiving, and will be copied to the new project folder

e The files used by the original project but located other than the original project folder are
listed and checked, and they will be copied to a sub-folder named Ref under the new

project folder

e The files under the history, result, and result(bat) sub-folders are not listed

If you want to uncheck a file used by the original project, the following message opens.

SystemSl

Do you want to continue?

"\-.I Without this file, the archived project will fail to simulate,

Yes

4. To add additional file, click the Add File...
5. To add additional folder, click the Add Folder...

button.

button.

e The files checked and used by the original project are highlighted in blue

-
Archive Project

m} *

Project Location: |D:\\"Jorking‘l,'3ysbem51 | m Project Name: |single_complex_copy

Criginal File Target File = |
D:\Working\SystemSI\single_complex\chan_xau... chan_xaui4.sp
D:\Working\SystemSI\single_complex\channel_... channel_bga.s4p
D:\Working\SystemSI\single_complex\channel_... channel_rlc. txt
D:\Working\SystemSI\single_complex\channel_... channel_rlc_BBS.sp
D:\Working\SystemSI\single_complex\connl.sp connl.sp
D:\Working\SystemSI\single_complex\conn2.sp conn2.sp
D:\Working\SystemSI\single_complex\daughter... daughterl.sp
D:\Working\SystemSI\single_complex\daughter... daughter2.sp
D:\Working\SystemsI\single_complex\hsd5sab.cr  hsdsab.cr
D:\Working\SystemSI\single_complex\hsdsde.dr  hsdSde.cir
D:\Working\SystemSI\single_complex\hsd6ab.dr  hsdsab.cr =
D:\Working\SystemSI\single_complex\hsd6de.dr  hsdéde.cir
D:\Working\SystemSI\single_complex\hsd8ab.dr  hsd&ab.cr
D:\Working\SystemSI\single_complex\hsd8de.dr  hsd&de.cr
D:\Working\SystemSI\single_complex\hsd8gh.dr  hsdggh.cr
D:\Working\SystemSI\single_complex\pkg_diff0... pka_diff0.rlc
D:\Working\SystemSI\single_complex\rx_bhvr.sp  rx_bhvr.zp
D:\Working\SystemSI\single_complex\rx_ibis.sp rx_ibiz.sp
D:\Working\SystemsSI\single_complex\rx_pkg.sp  rx_pkag.sp
D:\Working\SystemSI\single_complex\scd_exa...  scd_example.ibs
D:\Working\SystemSI\single_complex\single_co... single_complex_copy.ssix
D:\Working\SystemSI\single_complex\strip.ric strip.ric B
D:\Working\SystemSI\single_complex\bc_bhwr.sp  t«_bhwr.sp
D: \Wurklng'c,SystﬂnSI\sngle complex\ibx_ibis.sp tx_ibis.sp

D:\Working\Sys single complex\br pkag.sp  tw pka.sp
| Add File.,.. ||AddFolder... || Uncheck Al | [¥] zip Project I Archive || Cancel |

e The files not used by the original project are not highlighted, and they can be deleted

from the list
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I—,ﬂ«rclﬂi\re Project

[m} *
Project Location: |D:\Werking\SystemSI | E Project Name: |single_complex_copy
Criginal File Target File = |
D:\Working \SystemSI \single_complex\chan_xau. chan_xaui4.sp
D:\Working \SystemSI \single_complex\channel . channe|_bga.s4p
D:\Working\SystemSI\single_complex\d [ Delete I_rlc. txt
D:\Working\SystemSI \single_« ourrplex\d‘ﬂ'nel channel_rlc_BBS.sp
D:\Working\SystemSI \single_complex \conn 1.sp connl.sp
D:\Working\SystemSI \single_complex \conn2.sp conn2.sp
D:\Working\SystemSI \single_complex\daughter... daughterl.zp
D:\Working\SystemSI\single_complex\daughter... daughter2.zp
D:\Working\SystemSI\single_complex\hsd5ab.dr  hsd5ab.cir
D:\Working\SystemSI \single_complex\hsd5de.dr  hsd5de.cir
D:\Working\SystemSI\single_complex\hsd6ab.dr  hsdéab.cr =
D:\Working\SystemSI\single_complex\hsd6de.dr  hsdéde.cr
D:\Working\SystemSI\single_complex\hsd8ab.dr  hsdaab.cr
D:\Working\SystemSI\single_complex\hsd8de.dr  hsdade.cr
D:\Working\SystemSI\single_complex\hsd8gh.dr  hsdagh.cr
D:\Working\SystemSI \single_complex\pkg_diff0... pkg_diffd.rlc
D:\Working\SystemSI \single_complex\rx_bhwr.sp  rx_bhvr.sp
D:\Working\SystemSI \single_complex\rx_ibis.sp rx_ibis.sp
D:\Working\SystemSI\single_complex\rx_pkg.sp  rx_pkg.sp
D:\Working\SystemSI \single_complex\scd_exa... scd_example.ibs
D:\Working\SystemSI \single_complex\single_co... single_complex_copy.ssix
D:\Working\SystemSI \single_complex\strip.ric strip.ric B
D:\Working\SystemSI\single_complex\bx_bhwr.sp  tx_bhvr.sp
D: 'a,WDrhng\,SystemSI\,smje complex\tx_ibis.sp tx_ibis.sp
D:\Working\Sys single complex\br pkg.sp  tx pka.sp
| Add File... || Add Folder... || Uncheck All | [+] zip Project | Archive || Cancel |

e The files are highlighted in red if they are used by the original project but does not exist

or are un-checked

I—,"-\rchi\re Project

[m} x
Project Location: |D:\Worldng‘l,5ystem51 | E Project Name: |single_complex_copy
Criginal File Target File - |
D:\Working\SystemSI\single_complex\chan_xau... chan_xaui4.sp
D:\Working\SystemSI\single_complex\channel_... channel_bga.s4p
D:\Working\SystemSI\single_complex\channel_... channel_rlc. txt
D:\Working\SystemSI\single_complex\channel_... channel_rlc_BBS.sp
D:\Working\SystemSI\single_complex\conn1.sp connl.sp
[ p:\working\SystemsI\single_complex\conn2.sp connz.sp
[ D:\Working\SystemSI\single_complex\daughter... daughterl.sp
D:\Working\SystemSI\single_complex\daughter... daughterZ.sp
D:\Working\SystemSI\single_complex\hsdSab.dr  hsd5Sab.cr
D:\Working\SystemSI\single_complex\hsdSde.dr  hsdSde.cir
D:\Working\SystemSI\single_complex\hsd6ab.dr  hsdéab.cr =
D:\Working\SystemSI\single_complex\hsd6de.dr  hsdéde.cr
D:\Working\SystemSI\single_complex\hsd8ab.dr  hsdg8ab.cr
D:\Working\SystemSI\single_complex\hsed8de.dr  hsd&de.dr
D:\Working\SystemSI\single_complex\hsed8gh.dr  hsd&gh.dr
D:\Working\SystemSI\single_complex\pkg_diff0... pko_diff0.rlc
D:\Working\SystemSI\single_complex\rx_bhvr.sp  rx_bhvr.sp
D:\Working\SystemSI\single_complex\rx_ibis.sp rx_ibis.sp
D:\Working\SystemSI\single_complex\rx_pkg.sp  rx_pkg.sp
D:\Working\SystemSI\single_complex\scd_exa...  scd_example.ibs
D:\Working\SystemSI\single_complex\single_co... single_complex_copy.ssix
D:\Working\SystemSI\single_complex\strip.ric strip.ric B
D: \Wurklng\SysttrBI\sngle_mrdex\tx bhvr.sp  tx_bhvr.sp
tx_ibis.sp
tx_pkg.sp
| AddFie... || addFolder.. || Uncheck Al T archive || Cancel
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NOTE!

If there are any files highlighted in red, the copied project will fail to simulate.

6.

Click the Archive button to generate the copied project.

e All the checked files will be copied to the copied project

e Ifthe Zip Project option is checked, a zipped project file will be created. Otherwise, a
new project folder will be created for the copied project

The following messages may appear while archiving:

e If nofiles are checked, the following message opens

SystemnSl

1N

x

Ma files are selected for archive.

OK

o If the file used by the original project does not exist, the following message opens

-S}-'stem |

X 1 Files highlighted in red are not found. Without them, the archived
' project will fail to simulate.

-

Do you want to continue?

Yes Mo

o If the designated project folder already has the archived project folder or zipped file, the
following messages open

rS}-'EtE 5l

./.- ..\.
[ |
L - 4

The folder 'single_complex_copy' already exists at
‘De\Working' System ST

Do you want to replace it?
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rSystem 5l

I.-”"_"“-.I The zipped project file 'single_complex_copy.zip' already exists at
Y D\Working!SystemSI'.

Do you want to replace it?

Yes Mo

o If the archive project process completes successfully, the following messages open

e

SystemnSl ®

I.-f"_"“-.l Archive Project has completed successfully and the zipped project file
WY ‘single_complex_copy.zip' is located at 'D:\Working!\SystemSl.

OK

rSystem | ®

I.-/"_"\-.I Archive Project has completed successfully and the copied project
"W folder 'single_complex_copy' is located at '[v\Werking'SystemSl',

oK

Integration with Allegro Signal Explorer

SystemSI provides a way to push a topology for a particular signal into SigXplorer for constraint
capture. SigXplorer topologies are then used to drive electrical constraints, including the routing
schedule, into Allegro layout. The topology database becomes an Electrical Constraint Set (ECSet)
within the Allegro database that can be applied to one or many nets.

To export the results of Serial Link Analysis as electrical constraints, perform the following steps.

From the File menu, choose Export Constraint Topology.

Following message box is displayed.
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-Sys

5
tern sl

Sig¥plorer topologies map to target nets in the layout design on a pin
l % by pin basis, Certain components, like terminators for example, may be
represented in sub-circuits within blocks in SysternsL These

components will need to be manually added to the extracted topology
in Sigxplorer.

o]

2. Select OK, to close the message box.

SystemSi| starts the export process. Once the process is complete, splash screen for Allegro
SigXplorer appears, followed by the Product selection dialog box.

(5]

Select a Product;

Select the appropriate license and click OK.

16.6 Allegro Sigrity 5 Product Choices

Allegro PCE Sl GL [legacy] - Ok
Allegro PCE 51 XL
Allegra Sigrity 51

Alleqro PCB Multi-Gigatit Option Ganes
Alleqro PCE 51 L (legacy)
Alleqro PCE 51 Perfformance [legacy)

Alleqro PCB 51 Senal Link: [leqacy]

- Help
[ PSR o Tl O O i o [Py L i1

f 1H g

Awailable Product O ptions

PCE 51 Performance
PLCE 51 Mulb-Gigabit

[T Uze as default [T Reset icenze cache

The exported topology is displayed in Allegro SigXplorer.

NOTE!

For projects with cross-talk topologies, before the start of the export process, the
Export Constraint Topology dialog box is displayed.

I—Expnr't Canstraint Topology i

¥kalk topology requires an AC sweep ko determine the primary channel.

Do you wank ko conkinue?

# aof Frequency Paints: Wickim Rxi | R¥_PRIMARY :

| Ves | | Mo |

Before extracting the topology information, System Sl runs AC Sweep analysis,
which involves S parameter extraction of interconnects, to identify the main
channel. To continue with the extraction process, select Yes.
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5 Compliance Kits

This chapter lists the templates and corresponding compliance checks supported
by SystemSI — Serial Link Analysis (SLA), for high-speed SerDes designs. Using
compliance kits automates the compliance testing process, thus speeding up the
design process.

The topics covered in this chapter are:
e Compliance Workflows
e SFP+ Compliance
e HDMI Compliance

PCle Compliance

e 10GBASE-KR Compliance
e USB 3.0 Compliance
e  MIPI Compliance

5.1 Compliance Workflows

To view the compliance kits supported by SystemSI SLA, perform the following steps.
1. Launch SystemSlI.
2. From the Compliance menu, choose Serial Link Analysis.
All supported compliance Kits are listed in the sub-menu.

Compliance | Window — Help

Parallel Bus Analysis ®

Serial Link &nalysis SFP+
HOAL
PCle 3
10GBASE-KR

— | UsE3D
3. Todisplay a compliance workflow, select the compliance from the sub-

menu.
The workflow for the selected compliance is displayed.
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Woarkflow SystemSl

| |« |« |« | = X

USB 3.0 Compliance

Channel Setup ®
Choose a Termplate
Edit Channel Models
Set AMI Pararneters
Simulation Setup (O]
Choose Carnpliance em
Check Cornpliance
Simulation Results (~)

Results Summary
Expart Results

Show Simulation Curves
Wiew Compliance Curves

5.1.1 Templates and Models

All compliance kits supported by SystemSI include predefined ready-to-run
templates. While these templates have models associated to each block, you can
replace default models with custom models. You can associate custom channel
models for interconnects and IBIS-AMI models for transmitters and receivers.

USB 2.0 Compliance ¢|

Channel Setup ®
Choose a Template AMI S AMI
Edit Channel Models : H
Set AMI Parameters '

Simulation Setu D : f

B 2 Tx Device Rx

Choose Compliance Itern
Check Cormpliance

Simulation Rezults D]

Results Surmmarny
Export Results
Showr Sirmulation Curves

Wiew Compliance Curves

Selecting a template and associating appropriate models to the template blocks are
common tasks to be performed for all compliance kits. Depending on the

compliance selected, you may need to perform an extra step of setting AMI
Parameters.

5.1.2 Compliance Checks

After you have specified the models associated with each block, you can run the
compliance checks.

1. To view the list of compliance checks supported for a template, from the
workflow, select Choose Compliance Item.

Compliance options available for the template are listed.
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3.

Warkflows SystermSl »  USB3 [SuperSpeed USB) Compliance Ilemx|

| Choose compliance item

- No. Parameter Symbol
w | | Eve Height At test point 1 (TP1) (Table 6-12)
USE 3.0 Compliance X 1 Eye Height Use CPO
Cl | Setup (#) | | Tx Differential Swing (Table 6-12)
Choose a Template 5 . g v
Edit Channel Models - Tx Differental Swing ‘ TX-DIFF-PP
Set &ML Parameters ) Total Jitter (Table 6-12)
Simulation Satup (] ]
- 3 ‘ Total Jiter ‘ T
Choose Compliance Item
Check Compliance Jitter Tolerance Test for Rx (Table 6-19)
Simulation Results e 4 Stressed/Swept Jitter Ex it BERT mode
Results Surnmary

Export Results

Showr Simulation Curves |

Wiewr Compliance Curses

Customize Workflow ¥ ‘

Meas.yerr'ente_ '-“.MF'G T Reference E Reference ouT
Too @_ - C e Test Channel 1 Cable

You can either select all options by selecting the check box in the first
row, or can select individual options by selecting the corresponding check
boxes in the last column.

Choose compliance item
No. Parameter Symbol |

Eye Height At test point 1 (TP1) (Table 6-12)

1 Eve Height Use CPO | 7
Tx Differential Swing (Table 6-12)

2 Tx Differential Swing Vo DIFF.PP 7
Total Jitter (Table 6-12)

3| Total Jitter ‘ T | 7
Jitter Tolerance Test for Rx (Table 6-19)

4 ‘ Stressed/Swept Jiter FEx m BERT mode | 7

Click OK to save your selections.

To start the compliance checks, from the workflow, select Check
Compliance.

The Run Simulation dialog box is displayed.
"Run Simulation

= ) The compliance check simulation is abaut ko skark, Doyau wank
! | bo conkinue?

[ re-characterize channel

D Redo frequency domain simulation

Ik Cancel
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5.

e Re-characterize channel

Select this option if the design has been modified since last simulation,
and channel characterization needs to be done again. Selecting this
option ensures that all modification are accounted for in the channel
simulation results.

¢ Redo frequency domain simulation

Select this option if you want to run the frequency domain simulation
(This is same as signal connectivity check in other Sigrity tools). This
option has no impact on the channel simulation results, and can be
ignored.

Click OK to start the simulation.

Once the simulation is complete, the simulation report is generated and
displayed.

5.1.3 Viewing Results

As the simulation is completed, the simulation report is displayed, as shown in
the following figure.

ERUSE 3.0 Reportd

USB 3.0 Report1 *|

USB 3.0 Compliance Report

Generated by Cadence Systemsl, 13.0.2.01141
27" of January 2014

Useful Links:
« Cadence website: http://www.cadence.com

+ USB 3.0 Specification: http://www.usb.org/developers/whitepapers/USB 3 0 e-Compliance methodology Op5 whitepaper.pdf

Measurement G : T Reference - Reference ouT
Tool G_ N C — Test Channel ml Cable

Figure 6-14. Tx Normative Setup with Reference Channel

SMP
Pattern Generator/ | T Reference Reference DUT
Pattern Checker __| | Test Channel Cable

TP1

Figure 10. Receiver compliance testing setup

Summary of Results

A low power swing transmitter is typically used in systems that are sensitive to power and noise interference, and have a relative short channel. There is
no de-emphasis requirement in this mode. (Section 6.7.2).
The channel simulated violates one or more USB 3.0 compliance requirements.

For each of the compliance check selected by you, the reports indicates if the
channel passed the compliance check by adding Pass or Fail against each test
in the report.
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Eye Height At test point 1 (TP1)

Parameters Symbol Min Max Units Simulation Results Pass/Fail
Eye Height 01 12 v 0.144 Pass
Tx Differential Swing

Parameters Symbol Min Max Units Simulation Results Pass/Fail
Tx Differential Swmg VixorEree 08 12 v 1.122 Pass
Total Jitter

Parameters Symbol Min Max Units Simulation Results Pass/Fail
Total Titer 0.66 uI 0.670 Fail
Jitter Tolerance Test for Rx
‘ Parameters | Symbol ‘ Min Max Units | Simulation Results Pass/Fail

Post simulations, all Simulation Results options in the workflow are enabled.

Simulation Results '.‘S'

Results Surmmary

Export Results

Show Sirmulation Curses
Wiew Compliance Curees

Export Results

Select this option to save the simulation results in the specified location. Both, simulation results

and simulation curves, are saved.
Show Simulation Curves

Select this option to view the simulation results. On selecting this option, the Show Simulation

Result dialog box displays.

"Show Sirmulation Result

Option

¥ Show in the same windows

Seleck Result

v Eve Density
Ewe Contour
EER Eve
Eiathtub
Moise Bathtub

Famp Response

Impulse Response
Modified Impulse Response

R Waveform

MR AR R AR AR AR R R R AY

Report

Select All Deselect Al

OK

»  Accept the default selection and click OK.

F.amp Response (single-ended)

Cancel
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Simulation curves are displayed in 3 windows; 2D curves window, 3D Curves, and report.

m
< i hER - .
ULR fye [=] ¢ twistianes =]
Vellags (V)
04t
o2
. 1=
iase
[ Leaded Curved 02+
'
PP Y
06 '. 1 3
o 0z 04 06 a8 1
4 Parind (L)
———reralti3 iy jrber_Le-dcur uR e jrber 161
Report | Channel Report
T \partht Fon Jan 27 16:08:38 2014
General:
Data Rate 5 Gbps
Number of Bica 00550
Heasurement Delay 00 neec
Channel Coding 1
Primary Driver - Te
Data Pattetn = User Defined in £ile *Di\Vo
Numiper Of AQUressors -0
Characterizacion Data = D1\ Uarking) Syatems T\ nn) peay
Eye Contour Measurements:

Eye Beight
Eye Jitter
Eye Norm Jitter

BER Nessurements:

LBER Eye Widt
-16 .63
18 0,64
=14 o.65
-12 0,66
12 0,67
=11 0.6
-10 .70
a 0.72
-8 0.74
-7 0.9%
6 0.77

= 819 mV
= 0.03 U1
and Noize (NIN] = .34

B{UT}

View Compliance Curves
Select this option to view the compliance curves.

Report View

Each compliance kit has unique set of compliance curves.

» To view a compliance curve, select the appropriate curve in the Curves pane.

Results
result\pcied\l

Curves

Eye hask
SDD21 - Breakout
SDDZ1 - Shart
SDD21- Lang

RL - Tx

RL - Rx

litter

Cornpare Curves |

Jitter Amplitude (L)

e

1 2 3 4587
Frequency (MHz)

0.1 02 03 10

resultypcie M hResult.cur

20 3o 100

Figure 5-1 PCle 3 Compliance Curves
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5.2

NOTE!

For more information on compliance curve, see the sections on Compliance
Curve Window and Curve Pane Context Menu.

SFP+ Compliance

SystemSI-Serial Link Analysis provides SFP+ compliance checks for cable assemblies and for
printed circuit boards. Figure 5-2 and Figure 5-3, lists the SFP+ compliance checks available for
cable assemblies and boards, respectively..

SFP+ Cable Choose Compliance Item *‘

Choose compliance item

No. [ Parameter Symbol
10GSFP+Cu Cable Assembly Specifications at B' and C' (table 37 in SFP+ spec.)
1 Difference Waveform Distortion Penalty dWDPc B
2 VMA Loss L a
3 VMA Loss to Crosstalk Ratio VCR |
4 Differential Output/Input Reflection Coefficient SDD_ ]
5 Common Mode Output/Input Reflection Coefficient SCC
OK Cancel
- . Connector
‘ | = _]?C_ioch
Oscilloscope A= TS 't ~
- = it s _:_.
! o Trace Length | T o ‘\\\
Compliance B | AEnd \\
Signal = T S
Generator J ™~ \
, el | N
MCB 1 [10GSFP~ Cable Testsetup 1 ) Path2
e R/ | §
/ /
, e Connector  xepioeRs /N
Oscilloscope B/ = I o /,,;/’
| Trace Length | 10GSFP+Cu /j/
B | BEE o
2x50 Q e = —
Termination iy _._l
MCB 2

Figure 5-2: SFP+ Compliance Checks for Cables
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No. | Parameter Symbol

Host Transmitter Qutput Specification at B (table 11 in SFP+ spec.)

1 | Termmation Mimatch at IMHz DZ,,
Differential Output S-parameter SDD22

2 7
Common Mode Output S-parameter SCC22

Host Transmitter Output Jitter and Eye Mask Specification at B (table 12 in SFP+ spec.)

3 | Sienal Rise/Fall Time (20% to 80%) Tr. Tf

4 Total Titter TI

. Data Dependent Jitter DDI

’ Data Dependent Pulse Width Shrinkage DDPWS
6 | Uncorrelated Jitter Ul

7 Transmitter Qsq Qsq

8 Eve Mask Eve Mask

Host Receiver Input Specification at C (table 13 in SFP+ spec.)

Differential Input S-parameter SDD11

Reflected Differential to Common Mode Conversion SCD11

SFI Channel Transfer Recommendation (table 25 in SFP+ spec.)

10 | Channel Transfer from chip pad to pomt B or C SDD21

Additional SFI Channel Recommendations

11 | SFI Channel Return Loss sDD11, sDD22

12 | SFI Channel Ripple Ripple

SFP+ Host Output Specification at B for Cu (table 33 in SFP+ spec.)

13 | Voltage Modulation Amplitude(p-p) VA 7]
14 | Transmitter Qsq Qsq
15 | Host Output TWDPc TWDPc

Figure 5-3: SFP+ Compliance Tests For PCBs

If the Waveform Distortion Penalty (dWDPc or TWDPc) check is selected, following dialog box is
displayed:

I-Setup for DR

PRES3 Pattern File; | Prbs9_950.txt |

Feedforward Equalizer Taps (EqrF): | 14 |

Feedback Equalizer Taps (Eqhb): | 5 |

oK Cancel

To accept the default values, click OK.

133 Product Version 16.6




5.3 HDMI Compliance

SystemS| provide compliance kit for verifying channel performance against HDMI (High
Definition Multimedia Interface) specifications.

No. ‘ Parameter Symbol

Source DC characteristics at TP1

1 Smgle-ended output swing voltage V. wine v
2 Single-ended high level output voltage Vg 7
3 Smgle-ended low level output voltage Vi v

Source AC characteristics at TP1

4 |Rise time / fall time (20%-80%) 7
5 Intra-Parr Skew at Source Connector, max 7
& Inter-Pair Skew at Source Connector, max v
7 Clock duty cycle, min / average / max 7
8 TMDS Differential Clock Jitter, max v
9 Eve Mask v

Engineering Target

10 Differential Insertion Loss SDD21 7
11 Differential Impedance ZnEr

12 Smgle-ended Impedance Zep

13 Intra-Par Skew at Source Connector, max v
14 Inter-Pair Skew at Source Connector, max v
15 NEXT / FEXT v

Figure 5-4 HDMI Compliance Checks

54 PCle Compliance

The PCle compliance kit follows the PCI Express Gen 3 standard, including IBIS-
AMI models with back-channel support.

No. |Parameter Symbol ‘
Channel Tolerancing Eye Mask Values (table 4-27 in PCI Express Base spec.)
1 Eye Height VEX-cHEH
2 Evye Width at Zero Crossing TF_K.C‘H.E‘.\'
3 Peak EH Offset from UT Center T ey DY OFFSET
4 Range for DFE d; Coefficient VR DFE-COEFF
5 Evye Mask

Differential Insertion Loss (figure 4-66 in PCI Express Base spec.)

6 Insertion Loss SDD21
Differential Return Loss (figure 4-56 in PCI Express Base spec.)

7 Tx Return Loss RL - Tx

] Rx Return Loss RL -Rx

Stressed/Swept Jitter Test (figure 4-74 in PCT Express Base spec.)

] Stressed Swept Jiter | ‘

Figure 5-5PCle 3 Compliance Checks
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Jitter Tolerance

Most of the compliance kits included with SystemSI SLA have Jitter Tolerance included as one of
the compliance checks. To run the Jitter Tolerance analysis in the PICe 3 workspace:

»  Select the Stressed/Swept Jitter compliance check.

With this check selected, the compliance report includes the jitter tolerance results.

NOTE!

A PCle 3 specific jitter mask is shipped with SystemSlI. For PCle 3
compliance kit, load the Pcie3_jtolmask.txt mask file, before running

the compliance checks.

The generated PCle3 compliance report includes the jitter tolerance results.

Stressed/Swept Jitter Test

Ttem Value Simulation Results Pass/Fail
Stressed/Swept Jitter IIittEr I Pass

»  Select the Jitter link in the report, to view the jitter tolerance simulation plot.
@se § 3 M F D

Results
result\pcie3\1

200

Curves

Eye Mask

RL - Rx

RL-Tx

SDD21 - Breakout
SDD21 - Long
SDD21 - Short

0.z
0.1

Compare Curves

100 4

Jitter Amplituce (U

T
I
1
|
1
L
1
!
1
1
1
1
i
1
I
L
]
1
1
1
1
1
1
1
1
I
!

L

01 0z 03

result\peiedid\Result.cur
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Frequency (MHz)

100
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5.5

10GBASE-KR Compliance

No. ‘Parameter Symbol ‘
Interference Tolerance (Annex 69A of the 10GBASE-KR spec.)
1 Interference Tolerance | ‘
Interconnect Characternistics (Annex 69B of the 10GBASE-KR spec.)
2 Skew between P and N Side of Thru Diff Par
3 Insertion Loss IL
4 | Fitted Attenuation A
5 Insertion Loss Deviation ILD
6 Tx Return Loss at TP4 RL - TP4
7 |RxReturn Loss at TP RL-TP1
8 | Ratw of Insertion Loss to Crosstalk between TP1 and TP4 ICR

Figure 5-6 10GBASE-KR Compliance Checks

Jitter Tolerance

To run the Jitter Tolerance analysis for 10GBASE-KR compliance, select The Interference

Tolerance compliance check.

With this check selected, the compliance report includes the jitter tolerance results.

Interference Tolerance

Item Vale Simulation Results Pass/Fail
mTC 1 0.977 Fail
bTC Eqguation (69-A-7) of the I0GBASE-KR 0.104

spec.
Jitter Tolerance I Jitter Tolerance I Pass

Selecting the Jitter_Tolerance link displays the compliance curve.

[ ggaSysternSI - [10GBASE-KR Compliance Curve]

<5 File  Edit  iew Setup Tools Compliance  ‘Window — Help

cadence —15[x

DS k|9 > o -] FF 5 [ > KT = S| T & i 8L o
iorkflows SystemSl X | e t b4 ‘ﬂ L=i ] i
¥ Results
¥ result\10gbase-kr\l Jitter Amplitude (L)
¥
¥
10GBASE-KR. Compliance £
— Ci
Channel Setup O] ures
Choose s Template Fitted Attenuation
Edit Channel Madels .
Set AMI Pararmeters Insertion Loss Deviation
Back-Channel: Off
) . - RL-TPL
(~
Simulation Setup (= -
Choose Compliance Iern
Check Compliance
Simulation Results (O]
Results Summary le-5 le-4 le-3 0.01 01 123 10
Wiew Compliance Curses Compare Curves Frequency (MHz)
Export Results resulti10gbase-kAT\Result.cur
Shows Sirnulation Curves
Customize Workflow ¥‘

Wer: 12.1,a0.12171 (SysternST - SLATD)

@ Ready
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5.6 USB 3.0 Compliance

SystemSI — Serial Link Analysis provides support for compliance testing process for USB 3.0
serial links. For this, following templates are available:

e Device Short Channel (Host compliance channels)
e Device Long Channel (Host and Cable compliance channels)
e Host Short Channel (Device compliance channels)
e Host Long Channel (Device and Cable compliance channels).

No. ‘ Parameter Symbol ‘

Eve Height At test point 1 (TP1) (Table 6-12)

1 Eve Height Use CPO ‘
Tx Differential Swing (Table 6-12)

2 Tx Differential Swing V'I.‘&-DIFF-PP
Total Jitter (Table 6-12)

3 | Total Jitter ‘ Tj ‘
Jitter Tolerance Test for Rx (Table 6-19)

4 ‘ Stressed/Swept Jitter ‘ Ex m BERT mode ‘

Figure 5-7USB 3.0 Compliance Checks

Jitter Tolerance

To run the Jitter Tolerance analysis for USB 3.0:
» Select the Stressed/Swept Jitter compliance check.
» Ensure that usb3_jtolmask is selected as mask file in the Jitter Tolerance dialog box.
» Run the compliance checks.

The generated compliance report includes the jitter tolerance results.

You can specify the jitter amplitude and the frequency values obtained from the
NOTE! | jitter tolerance curve, in the Jitter & Noise Tab for Tx, and validate the channel
simulation results.
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5.7

MIPI Compliance

The MIPI standard is targeted for short range (less than one meter) mobile applications that
require low pin count and low power consumption. SystemSI MIPI compliance kit supports high
speed MIPI serial links.

No. |Parameter Symbol v

TX Eye Mask Values (Table 16 in M_Phy spec version 3.0)

I |Eye Height VDIF_ac_us_63 Tx(80 V) 7

2 Eve Width at Zero Crossing IE‘FE_HS_GS_TXE}O'SS un 7

3 Eve Mask 7
Channel Tolerancing Eye Mask Values(Table 21 in M_Phy spec version 3.0)

4 |Eye Height VDIF_ac gs 63 rx80 mV) ]

5 | Eye Width at Zero Crossing Teve ms @3 px(0-58 UD i

6 Eve Mask 7
Differential Return Loss(Figure 31 and 43 in M_Phy spec version 3.0)

7 Tx Return Loss RL-Tx v

8 Rx Return Loss RL-Ex v
Stressed/Swept Jitter Test(Figure 44 in M _Phy spec version 3.0)

9 Stressed/Swept Jitter v

Figure 5-8 MIPI Compliance Checks

Jitter Tolerance

To run the Jitter Tolerance analysis for MIPI compliance, select Stressed/Swept Jitter
compliance check. With this check selected, the compliance report includes the jitter tolerance

results.

= MIPI Compliance Curve
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A Appendix: Batch Mode Support

Al Batch Mode Command

1. List of the batch mode commands for the regular SystemSI — Serial Link Analysis:

<ExeFileFullPath\SystemSl _exe> -b -sim <workspace file>
\\ for the default SSI simulation

<ExeFileFullIPath\SystemSl.exe> -b -sim:sweep <workspace file>
\\ for the sweep

<ExeFileFulIPath\SystemSl _exe> -b -sim:freq <workspace
file>

\\ for the frequency response

<ExeFileFul IPath\SystemSl_exe> -b -sim:sparam <workspace
file>

\\ for the S-parameter extraction

Example for Windows OS:

Path\SystemSl.exe -b —sim
“C:\Working\SystemSI\SFPP\sfpp\sfpp.ssix”

Path\SystemSl ._exe -b -sim:sweep
“C:\Working\SystemSI\SFPP\sfpp\sfpp.ssix”

Path\SystemSl ._exe -b -sim:freq
“C:\Working\SystemSI\SFPP\sfpp\sfpp.ssix”

Path\SystemSl._exe -b -sim:sparam
“C:\Working\SystemSI\SFPP\sfpp\sfpp.ssix”

2. List of the batch mode commands for the SystemSI — Serial Link Analysis compliance kits:

<ExeFileFul IPath\SystemSI .exe> -b -compliance:sfpp <workspace
file>

\\ for the sfpp compliance. It will generate the compliance report and export the html file to
the default folder

<ExeFileFul IPath\SystemSI .exe> -b -compliance:hdmi <workspace
file>

\\ for the hdmi compliance. It will generate the compliance report and export the html file to
the default folder

<ExeFileFulIPath\SystemSl.exe> -b -compliance:pcie3 <workspace
file>
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A.2

A.3

\\ for the pcie3 compliance. It will generate the compliance report and export the html file to
the default folder

<ExeFileFul IPath\SystemSl.exe> -b -compliance:10gbase-kr
<workspace file>

\\ for the 10gbase-kr compliance. It will generate the compliance report and export the html
file to the default folder

<ExeFileFul IPath\SystemSl.exe> -b -compliance:usb3 <workspace
file>

\\ for the USB 3.0 compliance. It will generate the compliance report and export the html file
to the default folder

Example for Windows OS:

Path\SystemSl.exe -b -compliance:usb3
“C:\Working\SystemSI\SFPP\sfpp\sfpp.ssix”

Run a -bat file

1.

Put down the batch mode commands into a . bat file.

Example for Windows OS:

(sfpp.ssix: a SLA workspace)

set systemsi=*“the full path of the systemsi.exe”

Y%systemsi% -b —sim “C:\Working\SystemSI\SFPP\sTfpp\sfpp.ssix”

%systemsi% -b -sim:sweep
“C:\Working\SystemSI\SFPP\sfpp\sfpp.ssix”

Y%systemsi% -b -sim:sparam
“C:\Working\SystemSI\SFPP\sfpp\sfpp.ssix”

Y%systemsi% -b -compliance:pcie3
“C:\Working\SystemSI\SFPP\sfpp\sfpp.ssix”

To run the tests simultaneously, make the following modification in the tested - bat file:
set systemsi=start “the full path of the systemsi.exe”

NOTE! | Replace the red font part with the full path of SystemSl.exe file.

2.

Double-click the . bat file to run it.

Result Folder for Batch Mode

A new sub-folder result(bat) will be added for all batch mode results. Each batch mode

simulation has its own sub-folder under the result(bat) folder.

Example
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For a SLA workspace, each common result is located in its responding sub-folder. The
compliance result is in a folder named with the compliance type.

b Local Disk (C:) » Working » SystemSI » SFPP » sfpp » resultibat) »

Include in library - Share with = Burn Mew folder

Mame . Date modified Type
| freq 1/28/2013 1:50 PM File folder
. sfpp 1/28/2013 1:50 PM File folder
| sim 1/28/2013 1:50 PM File folder
| sparam 1/28/2013 1:50 PM File folder
| SWeep 1/28/2013 1:50 PM File folder

The result(bat) folder is available from Results Browser:

-
Results Browser

O =

H , history
= J result{bat)

£ | freq
3] . sfpp
= | sim

] | sparam
] ) sweep

Folder Simulation Mame Simulatio

Double dick on an item to show the result; or select multiple items to display and dick 'Show Results',

‘ Show Results H Cloze

In Sweep Manager, all the sweep results including those in the result(bat) folder are listed

under the Results > History tab.

| Sweep Manager

x|

Settings Results |

Current  History | Export... ” Show Result. .. |
Iteration Folder Eye Height {mV) Eye Jitter (U} Eye MIM TX_THRU =amiffe=fwd BitSamplingRate
1 history\341\1 181 0.53 0.93 1
B2 history\3\112 205 0.53 0.93 2
1 history|342\1 0 1 0 1 i
E 2 history\3\212 0 1 0 2 i
F3 history|3\2\3 0 1 1 1 2
1+ history\3\2\4 0 1 1 2 2
1 result{bat) \sweep|1\1 181 0.53 0.93 1
[ 2 result(bat)\sweep|1\2 205 0.53 0.93 2
[ i

Click 'Show Result’ button to show the results of the checked iterations, or double dick on an iteration to show the results.

Apply
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A4

batch_mode.log File

If a simulation does not run or fails for any reasons, please check the batch_mode.log file located
under the result(bat) folder.

Error messages are added to batch_mode.log for the following failures:
e  The sweep parameter is not defined for the sweep analysis
e The ports are not defined for the S-parameter extraction

e  The workspace does not have the fixed blocks, nodes, and MCPs pre-defined for the specified
compliance kit
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