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1 Document Revision History

Revision Editor Comment Date

Initial creation of chk Start Guide for 06-June-2013
example ADS project.

Updated .ibs file and .ami file for better
VOD correlation with other tools. Added
2 Casey Morrison note that 100 Ohm termination resistor 19-Dec-2013
must be kept in schematic due to how
ADS interprets the IBIS file.

1 Liang Liu

3 A0489615 Updated document for public release. 15-March-2024
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2 Overview

This document is a Quick Start Guide for a custom Agilent ADS project using the
DS1xxDF111 Retimer in a generic channel topology. Table 1 below lists pertinent
information related to the delivered project.

Table 1: Quick Start Guide related information

Item Value/Comment
IBIS-AMI Simulator Agilent ADS

2012.08. Tl strongly recommends updating to version
2012.08 or later to enable certain features such as
IBIS-AMI Simulator retimer simulations and single-schematic repeater
version simulations. Earlier versions of ADS do not support all of
the model functionalities and may produce erroneous
simulation results.

¢DS110DF111 8.5Gbps to 11.3Gbps low power
multi-rate two channel Retimer.

¢DS125DF111 9.8Gbps to 12.5Gbps low power
multi-rate two channel Retimer.

None. When interfacing to the DS1xxDF111, only
generic TX/RX models were used. Customer will need to
replace these with other vendors’ models if desired.

Agilent. ADS_2013.06_DS1xxDF111.7zads: ADS project
using the DS1xxDF111 Retimer.

e 32-bit Windows
Supported platforms | e 64-bit Windows
e 64-bit Linux

Applicable TI devices

Other device models
included

Project names

The topology implemented in the example project matches Figure 1 below. There are two
main parts to this topology:

1. Link between a generic TX (pattern generator) and the DS1xxDF111 Retimer.
2. Link between the DS1xxDF111 Retimer and a generic RX (scope).

Pattern TL1 TL2
Generator
DS1168DF111
ety e "™ (| Scope
DE=0dB Lossy Channel Lossy Channel

Figure 1: Link topology for the DS1xxDF111 example project (TL1=30 inches FR4, TL2=10 inches FR4)
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3 Project Quick Start Guide

The DS1xxDF111 example project included in this distribution contains two schematics,
as shown in Figure 2:

ASIC_TX to_DS1xxDF111: Link between a Generic ASIC TX model and the
DS1xxDF111 Retimer. Contains a generic TX model which should be replaced by
the ASIC vendor’s TX model, a generic FR4 trace model which should be replaced
by actual channel, and the DS1xxDF111 RX model.

DS1xxDF111 TX_ to_ASIC_RX: Link between the DS1xxDF111 Retimer and a
generic receiver through a PCB board trace. Contains the DS1xxDF111 TX model,
a generic FR4 trace model which should be replaced by the actual channel, and a

generic RX model to represent an ASIC RX which should be replaced by the ASIC
vendor’s RX model.

I\ Advanced Design System 2012.08 (Main)

File  “iew Ophions Tools  Window  Designkits  DesignGuide  Help

Wiw BEE WBD> W= %

File Yiew Folder Wiew Library Wiew

= [l Ciiorkd Testhagilent_aDs_2012.08_DSlxxDF111Y
+ €] ASIC_T% to DS1xxDF111

AN ASTC T ko DS1xxDF111.dds
+ [€] D51xxDF111_to_ASIC_RY

WA D5 1xxDF111_to_ASIC_R¥.dds

Figure 2: ADS main window showing the available schematics

Between these two schematics the full link described in Figure 1 can be simulated and

analyzed. The recommended procedure for simulating the enclosed example project is as
follows:

1.

Open the project. From the main ADS control window, select “File > Unarchive
Workspace or Project”, then browse to the project file provided with this release:
Agilent ADS 2012.08 DS1xxDF111.7zads. ADS will ask you to name the project
and specify where you want it to be placed.

. Open the ASIC_TX_ to DS1xxDF111 schematic and replace the generic TX IBIS-

AMI model with the desired ASIC vendor TX model. This can be done by double-
clicking on the TX_AMI model. Browse to and select the desired IBIS model to
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replace the generic TX model that is currently instantiated in the schematic. Note
that this generic TX model does not contain any de-emphasis or amplitude control
and is solely for the purpose of completing the simulation setup.

3. Replace the generic TX package model with the package model supplied by the
ASIC TX vendor. Do this by double-clicking on the TX package s-parameter block
and selecting the new s-parameter file. Note that the example ASIC TX package
used in this schematic has a port ordering such that port 1 goes to port 3 and port
2 goes to port 4. If the package model supplied by the ASIC TX vendor has a
different port ordering, then the schematic hook-up will need to be edited to make
sure the signal propagates through the package and into the channel correctly.

4. Replace the generic FR4 trace model with your system’s channel.

83 ASIC_TX_to_DS1xxDF111 [DSxxDF111_Lib:ASIC_TX_to_DS1xxDF111:schematic] {Schematic): 4
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Figure 3: ASIC TX to DS1xxDF111 schematic (user should replace the items with arrows pointing to
them)

Note: The Rx termination in the DS1xxDF410 IBIS-AMI model is modeled using [Series

Pin Mapping] and [R series] within the .ibs file. However, Agilent ADS Rx_AMI does not
look at the [Series Pin Mapping] and any series models between the differential pins. So
the 100 Ohm differential termination needs to be added separately in the schematic, as

shown in Figure 3.

":P-%lim'

If the model is of the type [Terminator], ADS supports common mode terminations to
ground and power supply (similar to the ideal pass-through Rx model in ADS). However,
this does not allow us to specify a proper differential termination. We observed that the
results are not same with common-mode and differential terminations for many cases.
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Also, Terminator model types are not supported with other tools. Therefore, the
differential termination resistor should be kept in the schematic.

5. Simulate the ASIC_TX to DS1xxDF111 schematic by clicking on the ¥ button.
As the schematic is simulating ADS will display the simulation progress. Before
simulating you can adjust the DS1xxDF111’s equalizer settings by double-clicking
on the DS1xxDF111 model and going to the AMI parameters tab. For more
information on the model-specific parameters, refer to the model user’s guide

6. Once the simulation completes, the plot window will appear. To plot the resulting

post-equalized eye, click on the @ button and click again in the blank area to
drop down a plot axis.

7. When the plot is inserted, the “Plot Traces & Attributes” window will open up.
Select “Density” and then clock on “>>Add>>". Click “OK” to plot the eye.

8. The eye plot will appear in the plot window, as shown in Figure 4. Note that this is
a plot of the eye as it appears after the DS1xxDF111’'s CTLE and DFE
equalization but before the retiming function, TX de-emphasis, and VOD. This plot
will be equivalent to the input to the decision slicer. It is also possible to simulate
and plot the output of the decision slicer (by setting RX_Config=0), however doing
this will not give you visibility into the receiver’s eye opening margin.

0 —— : —
Lh ——————
D23 =

rIIII '

XX
A A

time, psec

Denzity
1

Figure 4: Eye plot for ASIC TX to DS1xxDF111 RX link

9. Once the ASIC TX to DS1xxDF111 link has been simulated you can then open the
DS1xxDF111 TX to_ASIC_RX schematic and replace the generic RX IBIS-AMI
model with the desired ASIC vendor RX model. This can be done by double-
clicking on the RX_AMI model. Browse to and select the desired IBIS model to
replace the generic RX model that is currently instantiated in the schematic. Note
that the generic RX model included in this project does not contain any
equalization.
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10.Replace the generic RX package model with the package model supplied by the
ASIC RX vendor. Do this by double-clicking on the RX package s-parameter block
and selecting the new s-parameter file. Note that the example ASIC RX package
used in this schematic has a port ordering such that port 1 goes to port 3 and port
2 goes to port 4. If the package model supplied by the ASIC RX vendor has a
different port ordering, then the schematic hook-up will need to be edited to make
sure the signal propagates through the package and into the channel correctly.

11.Replace the generic FR4 trace model with your system’s channel.

DS1xaDF111_to_ASIC_RX [DSxxDF111_Lib:DS1xDF111_to_ASIC_RX:schematic] (Schematic):5

File Edit Select View Insert Optlons Tools  Layout  Simulate  Window  DynamicLink D95|gnGu|de Help

DEHE L HHX 92 + 6900422 B2 BEA
ELumped-Components N VO—! J_— %m-«ﬁ\mm 'wp '|'|' ‘ {\Mr

-m ChannelSlm 88 ¢ o o 2 o o 5 6 s o 6 o 5 8 s o o 8 8 8 oo o 8 8 8 o6 o 5 8 8 oo o 5 8 8 o8 o oo = a8 o oo = o2 o8 o
EhannelSlm debug_hput Retimer Clock=2
BSTIODFIN Tw ASICRe ©
LMndeI NmberOFBE=000 .~ © et (mer 53000 0

Tolemrcetbode= Ate © - - - - - - Emcass ofthe wayrepeaherslrmlanons\uonun ﬂglemADS. s

,_) [ EnforcePassiityewes . . . . . . . this schematic.mist be Smula d ER.th e s s e
haximpulze Lengthe 100 schematic isrun. The wawerbmm %‘ nemned bythe cther

Mndel Bl A o - o o e e slmdanon wlll te used asme |nputm A slmulanon T

bodkaem iy
IJGFeed DGBIck
SHURT MUTINIJ

B Pobe’
Riege""'

GenenchtNoEDﬂMl

iy R IR N R o .

... . b PO S . ... ModdName=bis Sohmipd - - - - - -

“’;“"]LGF “:;’2" Tl s B L L ... R = =
© L osnooErihoad || DSHoORT phks | | | | Coawen TomeRs T I = o @ o a @eaaasoaaacaaan:

" bisFile="D5T100F111 jbz" File="llp4&_phg.=4p™ File="4mil_stripline_10in s4p"
© o Comporenfame="DIODFIT * * T PKGs-farameterpottorikr: ~ * Biaimple channgl pat ardsr: File="zmample_AZIC _phg.sdp” S e
B I L Bltl%he 1D.3125Ei:ps' ) R VSl e . Wk . E\zrrplepad{agespammeherponorder P
sl || shLe P /- - - Y . e

. Q<>\4

Figure 5: DS1xxDF111 to ASIC RX schematic (user should replace the items with arrows pointing to them)

12.0nce the simulation completes, plot the eye (a.k.a. Density). Figure 6 shows an
example eye plot at the output of the channel. The quality of the eye generated in
this second simulation will be affected by:

a. The output drive level (VOD) applied in the second simulation
b. The output de-emphasis level (DE) applied in the second simulation.

The DS1xxDF111’s TX parameters are controllable via the model-specific AMI
parameters VOD and DE. Refer to the model user’s guide

(TI_DS1xxDF111 AMI_model_User_Guide.pdf) for details on these parameters.
The model-specific parameters are accessible by double-clicking on the TX_AMI
model and selecting the AMI tab, as shown in Figure 7.
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Figure 6: Example eye plot for DS1xxDF111 TX to ASIC RX input (VOD=7, DE=3, DE_range=0)

i3

Tx_AMI Instance Name
D5110DF111 Tx_AMI

IBIS File DS110DF 111.ibs Select [BIS File... View. .,

Component  [D110DF111 -]
setaldsa  Typ - Channel Index D
Use package

Package | Pin | Model | 1vData [ DriverSchedule | SubModel | Alas | AMI | PREs | Encoder | Display |

AMI fle C:\Users\a0866476\Documents\TT\Simulation_Models\Sva\Mod Wiew
AMI Parameters

Parameter list
GetWave_Exists o
Use_Init_Output
Max_Init_Aggressors 3 User specified =
Tae_Jitker
T DCD

4 Maodel_Specific

|DE

voo Use ‘Set all data’ setting
gain
DE_range

DE

m

4

Parameter information

(Format Range O 0 7) (Default 0) (Description DE)
4 ]

Save Qut/InCut parameters

Additional Jitter

Tx_Dj -~
Tx_Rj i -
Mumber of time points per U

Same as channelsim controller Mumber of time points per U :

oo ]

Figure 7: Edit the DS1xxDF111 TX parameters if desired
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4 Suggestions and Tips

Simulations involving a configurable transmitter model and a configurable receiver model
(especially if they originate from different IC vendors) often involve running multiple
iterations in an attempt to identify the best settings. Here are some general tips for
optimizing your simulations:

e ASIC TX to DS1xxDF111 Retimer direction

o The DS1xxDF111 will equalize and retime the data transmitted by the ASIC TX.
Because of this, it is not necessary to spend numerous simulation cycles
optimizing the eye at the Retimer input. As long as the eye is open “enough” to
recover the data, then the data stream will be retimed and re-transmitted at the
Retimer output.

o Generally speaking, an amplitude setting of 0.8V to 1.2V, and a de-emphasis
setting of 0dB to -3dB on the ASIC TX should be adequate for most channels.

o Time is better spent optimizing the DS110DF11 to ASIC / optical module
direction.

e Retimer to ASIC RX / Optical module direction

o The following model-specific parameters will affect the eye shape:
DS1xxDF111 VOD and DE.

o For SFF-8431 you can start by applying VOD=4 (1.0Vppd) and DE=2
DE_Range=0 (-3.5dB). From here, adjust the DE until the eye opening is
maximized. If necessary, increase or decrease the VOD to meet the SFF-8431
eye mask. The optimum VOD and DE will depend on the channel between the
DS1xxDF111 and the optical module.

e General debug

o The adaption of the CTLE and DFE is logged in a file which the model
generates called Adapt.txt.

o If this file exists already (typically in the ‘data’ directory for Agilent ADS), then
results will be appended to the end of this file. If the file doesn’t exist, then the
model will create it.

o This file will show how the CTLE and DFE adapt to maximize the horizontal
and vertical eye opening (HEO and VEO).
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