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1 Introduction

The GRL-SAS3-RXA test solution provides automation control for performing SAS-3 based 12
Gbit/s signalling calibration and compliance tests to evaluate the SAS-3 physical layer
functionality for receiver (Rx) device electrical conformance to the Specifications Standard at
12 Gb/s data rate. The GRL-SAS3-RXA software follows the industry standard methodology
using MJSQ test methods for 12 Gb/s. When combined with a satisfactory level of
interoperability testing, these tests provide a reasonable level of confidence that the device-
under-test (DUT) will function properly in many SAS 12G environments.

This User Guide & MOI provides information on using the GRL-SAS3-RXA automation software
to set up, calibrate and test a 12 Gbit/s based DUT for receiver jitter tolerance compliance. The
GRL software is run from the computer or oscilloscope to automate both the Anritsu BERT and
real-time oscilloscope to calibrate the stressed signal and test receiver conformance to SAS-3
(12 Gb/s) specs. The BERT and appropriate equipment are used to generate the necessary test
patterns with jitter and ISI components. The real-time oscilloscope is required for signal
calibration while the BERT analyzer/error detector is used for error checking via loopback
mode. To enable loopback mode for Bit Error Ratio (BER) compliance testing, the DUT will go
into a forced loopback state, where the loopback test pattern of the DUT will be measured and
should achieve a specified BER with a 95% confidence level.

The GRL-SAS3-RXA software performs test automation to the T10/BSR Specification using high
performance real-time oscilloscopes and the Anritsu BERT, along with a compliant ISI
generator as main test equipment.

Note: For manual test methodology, refer to Appendix of this documentation or approved vendor-
specific MOI’s as technical reference.

2 Reference Documents
SAS-3 Standard (sas3r06, T10/BSR INCITS 519 Revision 6)

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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3 Resource Requirements

Note: Equipment requirements may vary according to the lab setup and DUT type. Below are the
recommended lists of equipment for the typical test setup.

3.1 Equipment Requirements

TABLE 1. EQUIPMENT REQUIREMENTS — INSTRUMENTS

System Qty. Description/Key Specification Requirement

GRL-SAS3-RXA 1 | Granite River Labs SAS-3 (12 Gb/s) Receiver Compliance Calibration &
Test Automation Software — www.graniteriverlabs.com

- with Node Locked License to single Oscilloscope/PC 0S

High Performance Real- | 1 | > 25 GHz bandwidth with Windows 7+ OS (for 12 Gb/s)[b]
Time Oscilloscopel@

Anritsu MP1900A 1 | MP1900A Signal Quality Analyzer, with following modules:
BERTId e MU181000A/B 12.5 GHz Synthesizer

e MU181500B Jitter Modulation Source

e MU195020A 21G/32G bit/s SI Pulse Pattern Generator
e MU195040A 21G/32G bit/s SI Error Detector

e MU195050A Noise Generator

ISI Source Generator 1 | Compliant ISI channel source for variable or fixed ISI output

(Anritsu J1758A ISI Board recommended if using internal variable ISI
function of MP1900A BERT)

1 | VISA Software is required to be installed on the host PC running GRL-
SAS3-RXA software. GRL'’s software framework has been tested to

VISA (Virtual work with all three versions of VISA available on the Market:
Instrument Software
Architecture) API 1. NI-VISA: http://www.ni.com /download/ni-visa-17.0 /6646 /en/
Software 2. Keysight IO Libraries: www.keysight.com (Search on 10 Libraries)
3. Tektronix TekVISA: www.tek.com (Downloads > Software > TekVisa)
1 | Octave Tool is required to run the Eye Opening MATLAB script. Octave
4.0.0 must be used and can be downloaded from:
Octave 4.0.0 ) )
https://mirror.us-midwest-
1.nexcess.net/gnu/octave/windows/octave-4.0.0 0-installer.exe
Computer 1 | Laptop or desktop PC running Windows 7+ OS for automation control

[a] Oscilloscope with scope software requirements as specified in vendor specific MOI's. For example, when
using the Keysight Scope, scope software such as Keysight InfiniiSim / EZ-JIT / Serial Data Analysis / Serial
Data Equalization that are required for testing and signal processing must be pre-installed on the Scope.
Similarly, the Tektronix Scope shall be used with DPOJET (Jitter and Eye Analysis Tools) software for
making measurements.

[b] Oscilloscope with scope bandwidth as specified in vendor specific MOI's.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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[c] BERT SAS-3 patterns are distributed with GRL-SAS3-RXA software and are installed during installation
process.

TABLE 2. EQUIPMENT REQUIREMENTS — ACCESSORIES

Accessory Qty. Description Key Specification Requirement
SAS Receptacle 1 - DUT connector type >15dB return loss from 50MHz to 6GHz,
Test Adapter dependent and insertion loss that meets the Zero-

Length Test Load requirements of the
SAS-3 Draft Standard

Connection Cables - DUT connector type and test configuration dependent

DC Block 2 | Anritsu K261 Optional (if required in setup only)
pairs | Precision DC Block 10kHz to 40GHz bandwidth

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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4  GRL-SAS3-RXA Automation Software Setup

This section provides the procedures to start up and pre-configure the GRL-SAS3-RXA
automation software before running tests. It also helps users familiarize themselves with the

basic operation of the software.

Note: The GRL software installer will automatically create shortcuts in the Desktop and Start
Menu when installing the software.

To start using the GRL software, follow the procedures in the following sections.

4.1 Download GRL-SAS3-RXA Software

Download and install the GRL-SAS3-RXA software on a PC or an oscilloscope (where GRL-SAS3-
RXA is referred to as ‘Controller PC’ or ‘Scope’ respectively in this User Guide & MOI):

1. Install VISA (Virtual Instrument Software Architecture) on to the PC/Scope where GRL-
SAS3-RXA is to be used (see Section 3.1).

2. Download the software ZIP file package from the Granite River Labs support site.

3. The ZIP file contains:

e SAS_AN_RxPatternFilesInstallation0000000xxSetup.exe - Run this on the Anritsu
MP1900A BERT Signal Quality Analyzer to install the SAS-3 test pattern setup files.

e SAS_AN_RxTestApplication0000000xxSetup.exe — Run this on the Controller PC or
Scope to install the GRL-SAS3-RXA application.

e SAS_AN_RxTestScopeSetupFilesInstallation0000000xxSetup.exe - Run this on the
Scope to install the scope setup files.

4.2 Launch and Set Up GRL-SAS3-RXA Software

1. Once the GRL-SAS3-RXA software is installed, open the GRL folder from the Windows Start
menu. Click on GRL - Automated Test Solutions within the GRL folder to launch the GRL
software framework.

Get Help

Google Chrome
Google Drive
GRL
GRL! GRL - Automated Test Solutions
g .
@".l' Uninstall
5 M o © H

FIGURE 1. SELECT AND LAUNCH GRL FRAMEWORK

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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2. From the Application > Rx Test Solution drop-down menu, select Anritsu SAS 12G Rx
Test to start the SAS-3 Rx Test Application. If the selection is grayed out, it means that your

license has expired.

[ GRL - Automated Test Solution

Application

Options  License  Windows  Help

‘ R Test Solution 3 ||

Anritsu 5A5 12G Rx Test

FIGURE 2. START SAS-3 RX TEST APPLICATION

3. Toenable license, go to License-> License Details.

m GRL - Automated Test Solution

Application  Options | License | Windows  Help

License Details

FIGURE 3. SEE LICENSE DETAILS

a) Check the license status for the installed application.

GRL Framework License

Granite River Labs

Framewaork License Details

Installed Products:

Anritsu SAS 12G Rx Test - Permanes

Hast |0 (For enguiries or license request please send this infarmation):

SRS T

For license enquiries send the Host IDto  support

QgEx06bSTAGYNJAISMZTIP UpODrlk TEKNwze Ir2sCixL Y IKAe+p  ~
k Tdcslo 1Wlorb Ze6E+ESy Kt 7/Nhmg++AAEImiXC TuNeJ5y3cVneJ Dbr
40GgAFZ77aBAgAnRz2vte 7CRCrBIYiyWabw TKRRub85UC+HAT4s

v

ranite RiverLabs .com

Activation Key Received:

Activation License File Received: | Browse

Close

FIGURE 4. CHECK LICENSE FOR INSTALLED APPLICATIONS

b) Activate a License:

e Ifyou have an Activation Key, enter it in the field provided and select “Activate”.
e Ifyou do not have an Activation Key, select “Close” to use a demo version of the software

over a free 10-day trial period.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI
© Granite River Labs 2020
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Note: Once the 10-day trial period ends, you will need to request an Activation Key to continue
using the software on the same computer or oscilloscope. The demo software is also limited in its
capability, in that it will only calibrate the maximum frequency for each data rate. Thus, the demo
version cannot be used to fully calibrate and test a device. For Demo and Beta Customer License
Keys, please request an Activation Key by contacting support@graniteriverlabs.com.

4. Select the Equipment Setup icon on the Anritsu SAS-3 Rx Test application menu.

Connect the Anritsu MP1900A BERT via LAN to the GRL automation control enabled Scope
or PC.

6. If using an external ISI source (e.g., Artek CLE Series), connect the ISI source via USB to the
GRL automation control enabled Scope or PC. (Note: The USB driver software for the Artek ISI
Generator must be installed on the Scope or PC. The driver is available from the ISI Generator
manufacturer. Refer to Appendix of this MOI & User Guide for driver installation information.)

7. On the Scope or controller PC, obtain the network addresses for all the connected
instruments from the device settings. Note these addresses as they will be used to connect
the instruments to the GRL automation software.

8. On the Equipment Setup page of the GRL Anritsu SAS-3 Rx Test application, type in the
address of each connected instrument into the ‘Address’ field. (Note: If the GRL software is
installed on the Tektronix Scope, ensure the Scope is connected via GPIB and type in the GPIB
network address, for example “GPIB8::1::INSTR".) If the GRL software is installed on the PC to
control the Scope, type in the Scope IP address, for example
“TCPIP0::192.168.0.110::inst0::INSTR”. Note to omit the Port number from the address.

9. Select the “lightning” button (|4 ) for each connected instrument.

The “lightning” button should turn green (| %) once the GRL software has successfully
established connection with each instrument.

Mame D Address Type Vendor Lib

5

cope |Scn|:ue ||152.1EB.D.3 | |05cilloscu:u|:ue | Agilent ~|| | AglentScope  ~ || < | =

BERT [BERT ||[192.168.0255001 | |[BERT || |Anitsu || | Anitsu19008e v || 4 |

ISl Generater | (151Gen || [cOM13 | |[151Generator || |Atek | |StandardSenal ~|) 4| =
e

FIGURE 5. CONNECT INSTRUMENTS WITH GRL SOFTWARE

Note: Additional information for connecting supported vendor oscilloscopes (Keysight and
Tektronix) to the PC is provided in the Appendix of this document.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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4.3 Pre-Configure GRL-SAS3-RXA Software Before Calibration/Testing

Once all equipment is successfully connected from the previous section, proceed to set up the
preliminary settings before going to the advanced measurement setup.

4.3.1 Enter Test Session Information

Select @ from the menu to access the Session Info page. Enter the information as required for
the test session that is currently being run. The information provided will be included in the
test report generated by the GRL software once tests are completed.

e The fields under DUT Info and Test Info are defined by the user.
e The Software Info field is automatically populated by the software.

DUT Info Test Info Software Info

DUT Marufacturer: |GRL | Comments

DUT Model Number:  [SAS3_Rx001 |

DUT Serial Number: |5A512GDDDDE'DB |

FIGURE 6. SESSION INFO PAGE

4.3.2 Set Measurement Conditions

Select from the menu to access the Conditions page to set the conditions for calibration
and compliance testing. The GRL software will perform calibration and testing using the
selected Spread Spectrum Clock (SSC) Capabilities and S] Test Frequencies.

Recommended procedure:

e Step 1: When calibrating, select all conditions that may be used for testing, and perform
the calibration.

e Step 2: Once calibration is completed and ready for testing, re-select the necessary test
conditions. For example, if required to test only one SSC Capability at two frequencies,
then select the appropriate conditions for testing.

a) SSC tab: Select to enable or disable SSC Capability as supported by the DUT for calibration

or testing.
S5C  sULF
55C_ON
S5C_OFF
GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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FIGURE 7. SELECT SSC CONDITIONS

b) SJLF tab: Select the S] frequencies as required for calibration or testing. Select the
Custom_S] frequencies to use additional SJ frequencies not defined by the Specification.
These frequency values can be entered in the Setup Configuration [£| page under the
Custom SJ Frequencies tab.

55C SJLF

SJ1 (Fesc_off=240 kHz, Fssc_on=111kHz)
SJ2 (Fesc_off=3600 kHz, Fssc_on=2.06 MHz)
5J3 {Fgj=15 MHz)

[] Custom_5J1

[ Custom_5J2

[ Custom_5J3

FIGURE 8. SELECT S] FREQUENCIES

5 Calibrating Using GRL-SAS3-RXA Software

The GRL-SAS3-RXA test solution supports automated Rx calibration for SAS 12G Signal
Amplitude and Jitter as well as Eye Opening and Crosstalk. To perform calibration, the GRL
software is run from the oscilloscope or an external controller PC to enable automation control
for each step of calibration.

Calibration will basically be performed at Test Point A and Test Point IR/CR that generally
apply for all SAS data rates. Test Point A (TP-A) is a physical test point for calibration while Test
Point IR/CR is an electrical test point calculated by the Scope test instrument for SAS-3 Eye
Opening compliance. See Appendix of this User Guide & MOI for more details.

The Anritsu BERT and appropriate equipment are used in the setup to provide the necessary
test patterns with jitter, ISI and crosstalk components during calibration. A real-time high-
performance Oscilloscope is required for signal calibration while a compliant ISI source is used
to generate insertion loss.

Note: A Variable ISI Generator is recommended to be used as the ISI source in the calibration/test
setup. Variable 1SI enables calibration/testing to be performed with minimum reconfiguration of
the setup, which allows measurements to be more fully automated.

The GRL-SAS3-RXA software provides a series of calibration that can be performed in the
sequence as described in Appendix of this User Guide & MOI for the SAS-3 receiver. Also refer to
Appendix for more details on SAS-3 calibration requirements.

When calibration is completed, the GRL software will generate a test report detailing all results
obtained from the calibration.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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5.1 Set Up SAS-3 Rx Calibration with Automation

After the software has been pre-configured from Section 4.3, continue with the calibration
setup. The following procedures show how to set up the physical connections to perform
automated Rx calibration for stressed signals.

5.1.1 Connect Equipment for Signal Amplitude and Jitter Calibration

The following connection diagram shows the recommended equipment setup to calibrate for
signal amplitude and jitter at TP-A.

Anritsu MP1900 BERT

Oscilloscope for MU181000A/B

calibration

MU1815008

OO0
| oo oo
- —
MU195040A

PO @ O
MU195020A

MU195050A

FIGURE 9. SIGNAL AMPLITUDE AND JITTER CALIBRATION SETUP
Connection Steps:
1. Connect the MU181000A/B clock output to the MU181500B Ext clock input.
. Connect the MU181500B jittered clock output to the MU195020A Ext clock input.

2
3. Connect the MU195020A data outputs to the MU195050A data inputs.
4. Connect the MU195050A data outputs through DC blocks to the oscilloscope channels.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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5.1.2 Connect Equipment for Eye Opening and Crosstalk Calibration

The following connection diagram shows the recommended equipment setup to calibrate for
eye opening and crosstalk from TP-A to Test Point IR/CR.

Anritsu MP1900 BERT

Oscilloscope for MU181000A/8

calibration

oooo || MU1815008
efelele

MU195040A

—1 MU195020A
MU195050A

FIGURE 10. EYE OPENING AND CROSSTALK CALIBRATION SETUP
Connection Steps:

1. Using back the same BERT connections from the TP-A calibration, disconnect the
MU195050A data outputs from the oscilloscope channels.

2. Connect the MU195050A data outputs to a compliant ISI source.

3. Connect the ISI source to the oscilloscope channels.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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6 Compliance Testing Using GRL-SAS3-RXA Software

The GRL-SAS3-RXA software supports automated Rx compliance testing with forced loopback
mode for the receiver DUT.

Receiver compliance testing is performed for DUT jitter tolerance that requires using the BERT
analyzer/error detector via loopback mode for error checking. The DUT shall receive CJTPAT
signaling with maximum allowable jitter, noise and signal loss. The loopback pattern will be
verified by the BERT error detector and shall report a Bit Error Ratio (BER) of less than 1E-12
with a 95% confidence level for the DUT to be considered as compliant.

When testing is completed, the GRL software will generate a test report detailing all results
obtained from the test runs.

6.1 SetUp SAS-3 Rx DUT Test with Automation

The following procedures show how to set up the physical connections to perform automated
Rx stressed input compliance testing for the DUT.

6.1.1 Connect Equipment for Jitter Tolerance Compliance Test

The connection diagram below shows the recommended equipment setup to test the DUT for
SAS-3 Rx jitter tolerance.

MU181000A/8

MU1815008 jumn
O O
P — ——

JRRo50204
- CesU®

MUL95050A  wm s

[ 9 ,FE_E y

ISI Channel

.00

Wilder Fixture

1

' MU195040A =) o we
. l_.'..-]' llh =

FIGURE 11. COMPLIANCE TEST SETUP FOR RECEIVER DUT JITTER TOLERANCE

ici

Connection Steps:

1. Using back the same BERT connections from calibration, remove the Scope channel
connections from the Variable ISI generator.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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2. Connect the outputs of the Variable ISI generator to the Rx lanes of the DUT through the SAS
receptacle test adapter (the Wilder fixture is used here).

3. Connect the DUT Tx lanes to the MU195040A data inputs through DC blocks for loopback
error detection.

7 Configuring and Selecting Calibration and Compliance
Tests Using GRL-SAS3-RXA Software

7.1 Set Up Calibration/Compliance Test Requirements

After setting up the physical equipment, select from the GRL Anritsu SAS-3 Rx Test
Application menu to access the Setup Configuration page. Use this page to configure the
necessary measurement-related settings prior to running calibration and tests.

7.1.1 1ISI Generator Tab

Select the type of supported ISI generators to be used:

e “MP1900 ISI”: This is provided as an Option. The Anritsu BERT can be used in the setup
for ISI automation if an external ISI channel is not available.

e “None”: This is the recommended method which is used to provide the required physical
channel Insertion Loss for calibration and testing.

e “Artek”: This is provided as an Option. A compliant Artek CLE Model Series ISI channel
can be used in the setup for ISI automation. (Also see Appendix for more information on
installing the Artek CLE Series.)

The ISI source will be used for both calibration and compliance testing.

IS| Generator  Cugtom 5J Frequencies Presets  BER Automation  Emor Detector Settings  Compliance Test  Mangin Test

|5 Generator: MP1900 IS "

MP1500 IS]
MNone
Artek

FIGURE 12. SELECT ISI SOURCE

7.1.2 Custom S] Frequencies Tab

Enter the value for any Custom_S] frequency selected from the Conditions page. This
configuration will be used for SJ calibration and for testing.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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I5] Generator Custom SJ Frequencies Presets BER Automation  Emor Detector Settings  Compliance Test  Margin Test

Custom 5.J1 : 0.100 MHz
Custom SJ2 MHz
Custom SJ3 : 10.000 MHz

FIGURE 13. CONFIGURE CUSTOM S] FREQUENCIES

7.1.3 Presets Tab
Set up Reference Presets for the selected Preset Mode.

¢ Nominal Presets mode: The settings in this mode are defined by the Specification, which
disables any user configuration and displays the specified nominal values.

e Custom Presets mode: This mode allows user configuration for the presets.

151 Generator  Custom SJ Frequencies Presets  BER Automation  Emor Detector Settings  Compliance Test  Margin Test
Preset Mode : V Prefemed Unit: Ratio
nIPS 2zhoot({Ratio) De-emphasizidB) De-emphasis(Ratio)
Preset NoEQ: 0.00 1.0 .00 1.0
Preset R1: 203 252 -10.93 352
Preset R2: 2,01 1.26 311 143

FIGURE 14. CONFIGURE REFERENCE PRESETS

7.1.4 BER Automation Tab
Select the test method to run the BER Rx automation tests for the DUT.

e Forced Loopback mode: This mode allows running BER Rx automation tests using software
loopback method (if the DUT can be configured to loopback mode).

e Manual mode: This mode allows running BER Rx automation tests manually.

If “Forced Loopback” has been selected as the test method, then specify the test pattern type to
be used for loopback in the Loopback Pattern field.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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I5] Generator  Custom 5J Frequencies Presets BER Automation  Emor Detector Settings  Compliance Test  Margin Test

BER Automation: Forced Loopback w Loopback Pattem: CJTPAT
Forced Loopback
Manual

FIGURE 15. CONFIGURE BER AUTOMATION TEST

7.1.5 Error Detector Settings Tab

Select to enable (ON) or disable (OFF) the CTLE method to be used for error detection. If CTLE
is enabled, select the appropriate gain setting index (dB) to be applied.

15| Generator  Custom SJ Frequencies Pressts  BER Automation  Emor Detector Settings  Compliance Test  Margin Test

CTLE for Emor Detectar: O] |v 0] «| dB

PRoLL L Lo L
—b L0 00 ] O BN e S R — D

11 P P 1 R
U5 B0 ] O 6N g o

FIGURE 16. CONFIGURE ERROR DETECTOR CTLE
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7.1.6 Compliance Test Tab
Specify the duration for the BER test run in the Compliance Test Time field and the maximum
error limits in the Maximum Error Count field to be tested for compliance.

15| Generator  Custom 5J Frequencies Pressts  BER Automation  Emor Detector Settings  Compliance Test  Margin Test

Compliance Test Time: 5
Maximum Emaor Count: 134395

FIGURE 17. CONFIGURE BER COMPLIANCE

7.1.7 Margin Test Tab
Specify the test duration in the Margin Test Time field, maximum error limits in the Maximum
Error Count field, Step Size and Maximum Steps to be applied during marginal testing.

IS Generator  Custom SJ Frequencies  Presets  BER Automation  Emor Detector Settings  Compliance Test  Margin Test

Margin Test Time: 5

Maximum Emror Count: 314395

Step Size:

Maximum Steps:

FIGURE 18. CONFIGURE MARGIN TEST PARAMETERS

7.2 Select Calibration and Compliance Tests

After setting up calibration/compliance test requirements, go to the test selection page which
allows all available Rx calibration and DUT compliance tests to be selected. Select the check
boxes of the respective calibration and tests to be performed.

Note: When running tests for the first time or changing anything in the setup, it is suggested to
perform calibration first. If calibration is not completed, attempting to run the Rx tests will throw

errors.
Note: For calibration/testing, it is recommended to use a variable ISI channel as it allows the

channel to be more easily adjusted to meet the required specification.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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7.2.1 Select Calibration

=[] 4 5AS 12G Sink Test

S

=[] € Amplitude Calibration

4 Launch Amplitude Calibration

4> De-emphasis Calibration

4> Preshoot Calibration

E 4 Jitter Calibration

i[w] 4 Rj Calibration

: L[] € S Calibration

E 4> Eye Opening And Crosstalk Calibration
4> Eye Opening
L[] € Crosstalk Calibration

FIGURE 19. RX CALIBRATION SELECTION

TABLE 3. CALIBRATION DESCRIPTION

Calibration Description

Launch Amplitude
pattern includes high-frequency

components.

Calibrate the launch amplitude using the 64ones_64zeros pattern. This

components (1010) and low-frequency

components (11111 or 000) to determine if the initial signal generated by the
BERT has equalized amplitudes for both high-frequency and low-frequency

De-emphasis Calibrate de-emphasis using the

64ones_64zeros_64ones_zeros pattern to

ensure the value is accurately measured.

Pre-shoot Calibrate pre-shoot using the same pattern as de-emphasis calibration.

R]/S] Calibrate R] or SJ using the 1100 clock pattern.

Eye Opening Calibrate eye opening using any frequency-rich pattern. For this calibration,
the PRBS15 pattern will be used.

Crosstalk Calibrate crosstalk using an All Zeros pattern that measures only the

crosstalk being injected.

7.2.1 Select DUT Compliance Tests

=[] 5AS5 12G Sink Test
-] 4 RX Calibration
SEe
=1 € Rx Compliance
‘of] € RX Compliance Test

FIGURE 20. RX COMPLIANCE TEST SELECTION

TABLE 4. TEST DESCRIPTION

Test

Description

Rx Compliance

response at the calibrated levels

This is a compliance test for receiver jitter tolerance which measures jitter

mentioned in the Specification.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI
© Granite River Labs 2020

Rev. 1.5
Page 23 of 58




Anritsu BERT - GRL Customer Draft MOI Confidential

SAS-3 Specifications Standard

7.2.2 Select Margin Search Tests

=~ ] 4 SAS 125 Sink Test
+-[] 4 RX Calibration
S-[]4 RX Senstivity
S-[] 4 Rx Compliance
[ 4 RXCompliance Test

O S X Margin Search Test

FIGURE 21. RX MARGIN SEARCH TEST SELECTION

TABLE 5. TEST DESCRIPTION

Test Description

Rx Margin Search

This is an optional test for conducting a margin search for jitter tolerance.

7.3 Calibration/Compliance Test Parameters Configuration Page

Select m

from the menu to access the Configurations page.

Set any of the available parameters required for measurement as described below. To return all

parameters to their default values, select the ‘Set Default’ button.

o SAS 12G Sink Test
I:I R Calibration
D Eye Opening And Crosstalk Calibration
Octave Bin Path: C:Octave \Octave-4.0.0%in
,,,,, Embed Channel: T v
I:l R Sensitivity
. Aways Defaut BERT: — >
Preset: Preset_No_EQ v
Margin Search LivePlat: True v
Use Clock Recovery: True w

Set Default

FIGURE 22. CALIBRATION /COMPLIANCE TEST PARAMETERS CONFIGURATION

TABLE 6. CALIBRATION /COMPLIANCE TEST PARAMETERS DESCRIPTION

Parameter Description

Octave Bin Path

crosstalk.

Specify the bin directory where the Octave scripts are located
which will be executed when calibrating for eye opening and

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI
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Embed Channel Select ‘“True’ to enable channel embedding at the
corresponding test compliance point.

Always Default BERT Select ‘“True’ to always enable or ‘False’ to always disable
default configuration on the BERT during testing.

Preset Select the Reference Preset to be used for testing if “Custom
Presets” has been selected as the Preset Mode in the Setup
Configuration page (refer Section 7.1).

Margin Search Live Plot Select ‘True’ to enable a graphical margin plot that updates as
the margin test is performed to indicate progress of the test
results. To disable select ‘False’.

Use Clock Recovery If “Forced Loopback” has been selected from the BER
Automation tab in the Setup Configuration page (refer Section
7.1), then select ‘“True’ to enable the Clock Recovery method.
To disable select ‘False’.

7.4 Configure Calibration Target Values

For debugging purposes ONLY, the default calibration target values can be changed for any of
the calibration. To do this, select Qlfrom the menu to access the Calibration page.

By default, the calibration target values are those defined in the specification. To change the

values, un-select the Use Default Value checkbox. In case the default values are required again,
just select the checkbox to allow all existing values to be reset to default.

Note: The PID Control setting is used to adjust the step width for steps calculation if the target
measurement cannot be met with the current step. To adjust, use a lower PID Control value to
reduce the subsequent step or increase the control value to make the subsequent step bigger.

Use Default Value

Launch Amplitude Calibration | Rj Calibration  5j Calibration  Eye Opening  Crosstalk Calibration

Initial Cal 500
Target Value: 0.85 v
Mir Limit: 0.8075 W
Max: Limnit: 0.8925 W
FID Contral 700

FIGURE 23. CALIBRATION TARGET OVERWRITE
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8 Running Automation Calibration and Tests Using GRL-
SAS3-RXA Software

Once calibration and tests have been selected and set up from the previous sections, they are
now ready to be run.

Select ' from the menu to access the Run Tests page. The GRL software automatically runs
the selected calibration and tests when initiated.

Before running the tests, select the option to:

e SKkip Test if Result Exists — If results from previous calibration/tests exist, the software
will skip those calibration/tests, or

o Replace if Result Exists - If results from previous calibration/tests exist, the software
will replace those calibration/tests with new results.

Run Option

(®) Skip Test If Result Exists

Run Tests
(") Replace I Result Exists

FIGURE 24. RUN TESTS PAGE

Select the Run Tests button to automatically start running the selected calibration and tests. At
the start of a specific calibration/test, the corresponding connection diagram will initially
appear to allow the user to verify with the recommended physical setup before continuing with
the next step. Figure 25 below shows an example of a connection diagram pop-up window.

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI Rev. 1.5
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Connection Diagram — O *

Anritsu MP1900 BERT

Oscilloscope for MU181000A/B
calibration
elelele MU181500B
oCCOG
=
L] MU195040A
—1 MU195020A

MU195050A

Instruction:

[1. Connect one of Bert MU121000A/B "Clock Output” to Bert MU181500B "Ext Clock Input”.
2. Connect one of Bert MU181500B "Jitered Clock Output” to Bert MU195020A "Bxt Clock In"
3. Connect Bert MU195020A Data Cutput 1+/-to Bert MU195050A Data Input 1+/-.

4. Connect Bert MU135050A Data Output 1+/- to Scope Ch1/Ch3.

QK Cancel

FIGURE 25. CONNECTION DIAGRAM PoP-UP WINDOW EXAMPLE
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9 Interpreting GRL-SAS3-RXA Test Report

When all calibration and test runs have completed from the previous section, the GRL-SAS3-

RXA software will automatically display the results on the Report E page.

If some of the results are not desired, they can be individually deleted by selecting the Delete
button. For detailed test report, select the Generate report button to generate a PDF report. To
have the calibration data plotted in the report, select the Plot Calibration Data checkbox.

Result

No TestName Result Limits Va -
1 Launch Amplitude Calibration | pass [T N/
2 De-emphasis Calibration | pass W Ny
3 Preshoot Calibration | pass [ Ny
4 Rj Calibration | pass W Ny
5 Rj Calibration | pass IR Ny
6 Rj Calibration | pass [ Ny
7 Rj Calibration | pass [ Ny
2 Rj Calibration | pass W N
g Sj Calibration R NAA Ny
10 Sj Calibration | pass W Ny
1 5j Calibration | pass [ N
12 Sj Calibration R NAA Ny
13 Eye Opening =R A '
14 Crosstalk Calibration | pass Ny
« 1 r

Generate report

(o] Delete

ggE

(] Delete All

Flat Calibration Data

FIGURE 26. TEST REPORT PAGE

9.1 Understand Test Report Information

This section gives a general overview of the test report to help users familiarize themselves
with the format. Select the Generate report button to generate the test report.

9.1.1 Test Session Information

This portion displays the information previously entered on the Session Info page.

Anritsu SAS 12G Rx Test Report

DUT Information
DUT Manufacturer

DUT Model Number
DUT Serial Number

DUT Comments

Test Information
TestLab

Test Operator
Test Date

Software Version
Software Revision

: GRL
: SAS3_Rx001

:  SAS12G0000008

: GRL
:  David

: 7 July 2020

: 0015

FIGURE 27. TEST SESSION INFORMATION EXAMPLE

GRL-SAS3-RXA (12 Gb/s) User Guide & MOI
© Granite River Labs 2020

Rev. 1.5
Page 28 of 58



Anritsu BERT - GRL Customer Draft MOI Confidential

SAS-3 Specifications Standard

9.1.2 Test Summary Table

This table provides an overall view of all the calibration and tests performed along with their
conditions and results.

No TestName Limits Value Results SSsC SJLF
1 Launch Amplitude Calibration N/A NiA Pass
2 De-emphasis Calibration N/A N/A Pass
3 Pre-shoot Calibration N/A N/A Pass
4 Bj Calibration N/A N/A Pass SSC_ON N/A
5 Rj Calibration N/A N/A Pass SSC_OFF N/A
6 Sj Calibration N/A N/A Pass SSC_ON S
T 5j Calibration N/A N/IA Pass SSC_ON SJ2
8 Sj Calibration N/A N/A Pass SSC_ON SJ3
9 Sj Calibration N/A N/A Pass SSC_OFF S
10 Sj Calibration N/A N/A Pass SSC_OFF SJ2
11 Sj Calibration N/A NIA Pass SSC_OFF SJ3
12 Sj Calibration N/A N/A Pass SSC_ON Custom_SJ1
13 Sj Calibration N/A N/A Pass SSC_ON Custom_SJ2
14 Sj Calibration N/A N/A Pass SSC_ON Custom_SJ3
15 5j Calibration N/A N/A Pass SSC_OFF Custom_5SJ1
16 Sj Calibration N/A N/A Pass SSC_OFF Custom_SJ2
17 Sj Calibration N/A N/A Pass SSC_OFF Custom_SJ3
18 Eve Opening N/A NIA Pass
19 Crosstalk Calibration N/A N/A Pass
20 RX Compliance Test N/A N/A Pass SSC_ON S
21 RX Compliance Test N/A N/A Pass SSC_ON SJ2
22 RX Compliance Test N/A NIA Pass SSC_ON SJ3
23 EX Compliance Test N/A N/A Pass SSC_ON Custom_5J1
24 RX Compliance Test N/A N/A Pass SSC_ON Custom_SJ2
25 RX Compliance Test N/A N/A Pass SSC_ON Custom_SJ3
26 RX Compliance Test N/A N/A Pass SSC_OFF S
27 RX Compliance Test N/A N/A Pass SSC_OFF SJ2
28 RX Compliance Test N/A N/A Pass SSC_OFF SJ3
29 RX Compliance Test N/A N/IA Pass SSC_OFF Custom_5SJ1
30 RX Compliance Test N/A NIA Pass SSC_OFF Custom_SJ2
31 RX Compliance Test N/A N/A Pass SSC_OFF Custom_SJ3
32 RX Margin Search Test N/A N/A Pass SSC_ON Custom_SJ3
33 RX Margin Search Test N/A NIA Pass SSC_OFF S
Compliance Test
Sj Frequency SJ1 5J2 5J3 Custom_SJ1 Custom_5SJ2 Custom_SJ3
S5C_ON PASS(0) PASS(0) PASS(0) PASS(0) PASS(0) PASS(0)
S5C OFF PASS(0) PASS(0) PASS(D) PASS(0) PASS(0) PASS(0)
Reciever Margin Test(SSC_ON__Main)
100 —— Tolerance
=—— Compliance Limits
* Pass
Fail
10
£
=
E 1
0.1
0.01 - -

FIGURE 28. TEST SUMMARY TABLE EXAMPLE
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9.1.3 Test Results

This portion displays the results in detail along with supporting data points and screenshots for

each calibration/test run.

10. Sj Calibration [SSC_OFF,$J2]

Pass/Fail Stats
Sj Frequency
Cal Parameter
Settings
Measured Value

Test completed time

Pass

3.6000 MHz
Sj_SSC_OFF__SJ2
107.0000 mUI

100.8000 mUI

16 July 2020 0:03:34 AM

Eeysight Infiniium : Thursday,

Tuly 16, 20320 12:03:24 AM

DDUpp

Constant Freg
Both

Measurernent TIE {Phase)

7876

SjCal(SSC_OFF__SJ2)

* S5jCal(SSC_OFF_SJ2)
— Linear Curve

6391

4907

Measured(Ul)

3422

1938

0454

05 2

35 5
Setting(UI)

65

FIGURE 29. TEST RESULTS EXAMPLE
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9.2 Delete Test Results

To individually delete any unwanted calibration/test results, select the corresponding result

row and Delete button.

To entirely remove all existing calibration/test results, select the Delete All button.

Result

Limits

Va

4

(LI

m

(Generate report
(] Delete
© ||| Delete Al

Plot Calibration Data

FIGURE 30. TEST REPORT DELETED
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10 Saving and Loading Test Sessions

The GRL-SAS3-RXA software enables calibration and test results to be created and maintained
as a ‘Live Session’ in the application. This allows you to quit the application and return later to
continue where you left off.

Save and Load Sessions are used to save a test Session that you may want to recall later. You can
‘switch’ between different sessions by saving and loading them when needed.

e To save a session, with all of the parameter information, the test results, and any
waveforms, select the “Options” drop-down menu, then the “Save Session” option.

e Toload a session back into the software, including the saved parameter settings, select
the “Options” drop-down menu, then the “Load Session” option.

e To create a New session and return the application back to a default configuration, select
the “Options” drop-down menu, then the “New Session” option.

[ Anritsu SAS 12G Rx Test

License

Applicatiocn | Options Windows  Help

Save App Property
Load App Property

i Mew Session | E
Result Save Session
Ir Load Session Result 1

FIGURE 31. SAVING AND LOADING CALIBRATION AND TEST SESSIONS

The configuration and session results are saved in a file with the extension ‘“.ses’, which is a
compressed zip-style file, containing a variety of information.
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11 Appendix A: Method of Implementation (MOI) for
Manual SAS-3 Receiver Measurements

This section provides the manual SAS-3 12G Rx calibration and compliance test methodology
based on the SAS-3 Draft Standard. Note the Keysight Scope will be used in the following MOL

11.1 SAS-3 Receiver Calibration/Test Setup Overview

This MOI describes how to measure presets, stresses, SJ, eye opening and crosstalk and test the
SAS-3 Rx device for receiver compliance using a signal that contains the maximum allowable
jitter, noise and signal loss.

The BERT and appropriate equipment are used in the setup to provide the necessary test
patterns with jitter, ISI and crosstalk. A real-time Oscilloscope is required for signal calibration
(in this case the Keysight Scope will be used) while a compliant variable ISI source is used to
generate insertion loss. The analyzer/error detector on the BERT will be used for error
checking via loopback mode.

The calibration will be run using the required components of mainly SSC control, minimum
transmitter voltage amplitude, asynchronous crosstalk, CJTPAT test pattern and jitter (which
includes random and deterministic jitter of various types including a sinusoidal periodic jitter
component that is swept across specific frequency intervals). The Rx DUT should be able to
tolerate stress impairments when entering loopback state to determine BER compliance.

For BER compliance testing, the BERT will transmit CJTPAT signaling to the Rx DUT and verify
that the loopback pattern reports a BER that is less than 1E-12 with a 95% confidence level.

Crosstalk
source %] Clock source
Test equipment .
: Receiver device
Pattern Deemphasis Emor
generator ™ generator ' » ISl generator ! LILE e ™| detector
A i i
! |
E “-#  Oscilloscope
Clock source R B | (+) o ] & 1([s14)]
RJ Noise source
|
\variable SJ
source

FIGURE 32. STRESSED RX JITTER TOLERANCE TEST/CALIBRATION SETUP BLOCK DIAGRAM (FROM SAS-3
DRAFT STANDARD)
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11.1.1 Test Points
Below shows a series of SAS compliance test points as defined by the SAS-3 Draft Standard.

Table 4 — Compliance points

Compliance

point Type Description

1.5 Gbitls, 3 Gbitis, 6 Gbit/s, and 12 Gbit's compliance points

inra~-enclosure The signal from a transmitter device , as measured al probe points in
(i.e., imaernal) a lasl load attached with an internal connector.,

The location of a ransmitter devica where S-parameters are
intra-endosure maa;umﬂ and whe_;m th.alTxRx c_:onrre-ciinn begins for' 15 Gl_:lil!s.l
ITg (ie., internal) 3 Gbil's, and 6 Ghitfs. This location is at the transmitter device side

T of the internal connector with a test load or a TxRx connection
attached with an internal conneclor.

IT

inra~-enclosure The signal going to a receiver device , as measurad at probe points

(i.e., imaernal) in a test load attached with an internal connector.
oT inter-enclosurne The signal from a transmitter device, as measurad al probe points in
(i.e., cabimat) a lasl load attached with an external connector.
The location of a transmitter device where S-parameters are
Inter-andosure measured and where the TxRx connection begins for 1.5 Gbit's,
CTs II."I . cabir-:l:l 3 Ghil's, and & Gbitls. This location is at the transmilter device side
o of the external connector with a test load or a TxRx connection
attached with an external conneclor.
cR inter-enclosure The signal going lo a receiver device, as measured at probe points in

(i.e., cabimat) a lasl load attached with an external connector.

12 Gbit's only compliance points

The outpul signal from a transmitter circuit measured with the test

ET transmitter circuit
load, TDCS, and TCCS de-ambadded.
ER receiver post [ 4 paint defined at the output of the reference receiver device
equalization

FIGURE 33. SAS COMPLIANCE TEST POINT SPECIFICATIONS (FROM SAS-3 DRAFT STANDARD)

The following diagrams show a clearer view of the compliance points.

\ PICS
Transmitier device Passive Recmiver device
channe|

\_/

nterfaces

FIGURE 34. 12GBPS TXRX CONNECTION AND COMPLIANCE POINTS

o ©

Simulaled ransmiller device Simulaled recaiver device
Sirulaled ransmiller cireull i

PICS
Referance Passive
transmitier B m/ mﬂ
\ \Separahle/ /
interlacas
Tramsrmiller Ball Receiver Ball

FIGURE 35. SIMULATED 12GBPS TXRX CONNECTION AND COMPLIANCE POINTS
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11.2 Recommended SAS-3 Rx Calibration Flow

Note: The following specification diagram/tables have been extracted from the SAS-3 Draft
Standard as reference.

a) Launch Amplitude

Launch amplitude calibrated for the target minimum peak-to-peak amplitude of 850mVpp, as
specified below.

Table 64 — 151 generator characteristics for trained 12 Gbit/s at ET and ER

Characteristic Units | Minimum | Maximum | Compliance
point
Peak © peak oitags * * mu(PP)| 850 | 1000 |ET(see533)

b) Calibrate Reference Presets

Calibrate nominal preshoot/de-emphasis settings for three reference presets (reference_1,
reference_2 and no_equalization), as specified below.

Table 46 — Transmitter circuit coefficient presets at ET

Coefficientsetting Vi (mv) ® Rpre (VIV) © Rpost (VIV) *

° Min. Max. Min. Nom. Max. Min. Nom. Max.
normal © - - - - - - - -
reference_1 0 © as0 1 200 2.10 252 297 294 3.52 4.16
reference 2 © 850 1 200 1.06 1.26 1.49 1.19 1.43 1.68
no_equalization ® 9 850 1 200 0.84 1.00 1.19 0.84 1.00 1.19

c) Calibrate Random Jitter (R])

Calibrate the maximum R] value using a clock pattern (1100) with appropriate PLL applied, as
specified below.

Table 64 — RJ charateristics for trained 12 Gbps stressed receiver device tolerance test

Characteristic Units Minimum Nominal Maximum

TxRJ 2D C ul 0.135 @ 0.150 ® 0.165 T

2 For characteristics with minimum and maximum values, the test setup shall be configured
to be within the range specified by the minimum and maximum values. The range shall not
be used to define corner test conditions required for compliance.

Measured at ER, IR, or CR in figure 146. The R] measurement shall be performed with a
repeating 0011b or 1100b pattern (e.g., D24.3) with 55C disabled. RJ is 14 times the RJ 1
sigma value, based on a BER of 10712,

Measured after application of the JTF (see 5.9.3.2).

0.135 Ulis 11.25 ps at 12 Gbps.

0.150 Ul is 12.5 ps at 12 Gbps.

0.165 Ulis 13.75 ps at 12 Gbps.

il - T =T -]
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d) Calibrate Applied Sinusoidal Jitter (SJ)

Calibrate S] (over three frequencies) for jitter tolerance using the 1100 pattern. The calibration
will be performed for DUTs with SSC support or/and without SSC support, as defined below.

For the case without SSC support:

5.9.5.7.6.9 Applied SJ
Figure 148 defines the applied S.J for trained receiver devices that do not support SSC.

Peak-to-peak & (logllog plot)
applied SJ
(in UI)

1.5 ===+ u‘-.‘:

1.0

D-1 - ]
0 : I
fon= o /25000 § fom
fo= foava / 1 667
Applied SJ frequency (in Hz)

Figure 148 — Applied SJ for trained 1.5 Gbps, 3 Gbps, 6 Gbps, and 12 Gbps without SSC support

Table 65 defines f,;,. f.. and ., for figure 148. f,, , is defined in table 32 (see 5.9.1).
Table 65 — f oy for @and fiya, for trained 1.5 Gbps, 3 Gbps, 6 Gbps, and 12 Gbps without SSC support

Physical link rate finin fo frnax
1.5 Gbps 60 kHz 800 kH=z 5 MHz
3 Gbps 120 kHz 1800 kHz 7.5 MHz
6 Gbps 240 kHz 3 600 kHz 15 MHz
12 Gbps 240 kHz 3 600 kHz 15 MHz

Rev. 1.5
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For the case with SSC support:

Peak-to-peak &
appliedSJ |,
{in UI) ™

Sy

1.0

0.1

(logllog plot)

. -
" *
H 1

f'l'l |

fC f1 if:id

Applied 5J frequency (in Hz)

Figure 149 — Applied SJ for trained 1.5 Gbps, 3 Gbps, 6 Gbps and 12 Gbps with SSC support

Table 66 defines fyn. fo. fmax. and SJy for figure 149,

Table 66 —f,,,, fo. frax @and SJ; for trained 1.5 Gbps, 3 Gbps, 6 Gbps, and 12 Gbps with SSC support

Physical link rate fonin f. fnax SJdy
1.5 Gbps 97 kHz 1.03 MHz 5 MHz 113Ul
3 Gbps 97 kHz 1.46 MHz 7.5 MHz 22.6 Ul
6 Gbps 97 kHz 2.06 MHz 156 MHz 45.3 Ul
12 Gbps 111 kHz 2.06 MHz 15 MHz 346U

Note: The “with SSC support” jitter tolerance above increases the low-frequency S to 34.6Ul. This
low §] frequency would allow for testing of DUT CR rejection at near SSC frequencies.

e) Calibrate Eye Opening or ISI Generation Using SAS3 Eye Opening tool

Measure the SAS3 Eye Opening (which is the ratio of Vertical Eye Opening to Reference Pulse
Response Amplitude) to the target ratio of between 65 to 80%. Also calibrate the reference pulse
response cursor peak-to-peak value to the target values as indicated below.

Table 64 — IS| generator characteristics for trained 12 Gbit/s at ET and ER

Reference pulse response cursor peak Lo peak
amplitude ' !

Characteristic Units | Minimum | Maximum Cump!ianca-
point
Paak to peak vollage ® B mviE-P) 850 ET (saa 5.3.3)
Cosfficient 1 (e, C1) 59 Vi 0.15 ET
Coefficient 3(le., Cc3) 91 ViV 4.3 ET
Wia 9 B mv{P-P) B0 ET

ER (see 5.3.3)

cursor ratio 1 1

Vertical aye opening Lo reference pulse response

ER

responsa cursor ratio ™

DFE coefficiant magnitude to reference pulse

ER
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f) Calibrate Crosstalk

Calibrate the total peak-to-peak, differential crosstalk noise using the 1010 pattern at 12Gbps
with SSC enabled (generated by the BERT) and using a cumulative probability of 1E-6 (mVpp).
Calibration will be based on the following specifications from Table D.2 of SAS3 Specification.

Crosstalk
. amplitude at a
End-to-end Description cumul ative
. . " b c Measurement of e
simulation S-parameter files . probability of
a point S-parameter o d e
type files 1 Imvp-pi
Min Max
Stressed
receiver . RDCS + D2H
device (see LongPassiveD2H_CR_RR.s4dp IR orCR RCCS 15 20
figure D.4)
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11.3 SAS-3 Rx Calibration Setup and Procedure

Calibration for SAS-3 will be performed at two test points: Point A and Point IR/CR. Test Point A
(TP-A) is a physical test point for calibration. Test Point IR/CR is an electrical test point
calculated by the Scope test instrument for SAS-3 (12 Gbit/s) compliance.

Refer to Figure 32 to view the block diagram for the general calibration setup.

11.3.1 Physical Setups
11.3.1.1 Connect Equipment at Test Point A (TP-A)

The connection diagram below shows the recommended equipment setup to calibrate for signal
amplitude and jitter at TP-A.

Anritsu MP1900 BERT

Oscilloscope for MU181000A/8

calibration

MU1815008

oOoOo0
| s
- =
MU195040A

PO @ O
MU195020A

MU195050A

FIGURE 36. CALIBRATION CONNECTION SETUP AT TEST POINT A

Connection Steps:

1. Connectthe MU181000A/B clock output to the MU181500B Ext clock input.

2. Connect the MU1815008B jittered clock output to the MU195020A Ext clock input.
3. Connect the MU195020A data outputs to the MU195050A data inputs.
4

. Connect the MU195050A data outputs through DC blocks to Channels 1 and 3 on the
oscilloscope.
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11.3.1.2 Connect Equipment at Test Point A-IR/CR

The connection diagram below shows the recommended equipment setup to calibrate for eye
opening and crosstalk from TP-A to Test Point IR/CR.

Anritsu MP1900 BERT

Oscilloscope for MU181000A/8

calibration

oooo || MU1815008
efelele

L
MU195040A
— MU195020A

MU195050A E hs 3,080 &5 18

FIGURE 37. CALIBRATION CONNECTION SETUP AT TEST POINT A-IR/CR
Connection Steps:

1. Using back the same BERT connections from the TP-A calibration, disconnect the
MU195050A data outputs from the oscilloscope channels.

2. Connect the MU195050A data outputs to a compliant ISI source.

3. Connect the ISI source to Channels 1 and 3 on the oscilloscope.

11.3.2 Calibration Steps
11.3.2.1 Step 1: Calibrate Peak-to-Peak Launch Amplitude

This step verifies that the peak-to-peak Launch Amplitude meets the target of 850mVpp or
above. If required, the PPG DATA Outputs can be adjusted to reach the target value.

For this example, a 64X1_64x0_64x10.ram pattern will be used.

1. Measure the peak-to-peak Launch Amplitude using cursors, while adjusting the PPG Data
Output amplitude to achieve the target 850mVpp.
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[7] 21G/32G SI PPG c: OFF

Output

Bitrate Variable b

Qutput Data @ | ON v Clock |ON
Level Guard @ OFF Setup...
Defined Interface @ Variable v
Amplitude B I 0.588 Vp;:l

Offset @ A Vth
Half Period Jitter B 0

Delay W B WE=libr=ton

® nu 0

Jitter Input B oM Relative

@ oOutput |B Emphasis [B Pattern | Error Addition| Miscl | Misc2

12.000 000

Ghit/s

v

Ext ATT Factor @
0.000 | dB

0.588 | Vpp

0.000| Vv

ps 0.000

Elk Edit | Vertical | HorizfAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

||-||-'

il

1t
I

3
.“
;

i

| 1

I‘H-‘I\- il WI“:I-LI-I‘II-

v

Curs1 Y Pos €)
434.92mV

1'II'I1“I| | Curs?YPos@“
H i, J‘ 434.92mV l

L \I”‘Hril—ll-li

Uiy

v 500GSs  20.0psipt
Average:16
155 696 acqs RL:1.0k
Cons April 02, 2013 11:50:09

The amplitude measured in this example is 859mVpp, which meets the target.
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11.3.2.2 Step 2: Calibrate and Save Reference Presets

This step verifies that the nominal settings for a reference preset (which uses de-emphasis and
pre-shoot) meet the target values, and then saves the settings. A total of 3 reference presets,
with nominal de-emphasis and pre-shoot settings for each preset, will be used in testing.

For this example, Reference Preset 1 will be calibrated using the 64X1_64x0_64x10.ram pattern
to the following target values:

e Target De-emphasis: -10.9dB +/- 2dB
e Target Pre-shoot: 8dB +/- 2dB
The calibrated nominal settings will then be saved for future use.
1. Set De-emphasis and Pre-shoot on the BERT to the above target values.

2. Measure the actual de-emphasis and pre-shoot on the scope. Using cursors, measure the
peak-to-peak transition amplitude.

File | Edit | Vertical | Horizldcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

Curs1 Y Pos O ]

422.24mV

Curs2 Y Pos @ H
-403 16mV ]

| @™ 200mv 2.0ns & 422.24mV |m‘_‘ Time 0.0V | 2.0ns/div 50.0GS/s 20.0ps/pt
T &7 _403.16mV - |Ru Average:16
@D | 825.4mv 36 480 acqs RL:1.0k
Cons April 02, 2013 11:39:14

The measured transition amplitude in this example is 825mVpp.

3. Using cursors, measure the peak-to-peak non-transition amplitude.
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File | Edit | Vertical | HorizlAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

Y

Curs1 Y Pos €

:I.|l.|_‘l‘l | ”l ﬂ MIIWIIJI : | l 136.52mV

o

|l curs2¥pos gy

-117.48mV

‘|||'
1! Il H |

] ||..|r!| ‘ \

& 117.48mv
| -254mv

| @ 200mV 2.0ns &£ 136.52mV X 2.0ns/div  50.0GS/s 20.0ps/pt
- | R Average:16

54 912 acqgs RL:1.0k
Cons April 02, 2013 11:40:55

The measured non-transition amplitude in this example is 254mV.
4. Calculate De-emphasis as follows:
De-emphasis = 20log[Non-transition/Transition]
= 20log[254mV/824mV]
= 20log[0.31]
=-10.2dB (which conforms to the target of -10.9dB +/- 2dB)

5. Now, measure the pre-shoot amplitude using cursors.
& | Edit | Werticll = Horizttcg | Trig | Display | Cursors | Measure | Mask | Maih | MyScope | Analyze | Utilities | Help B

Y

Cursi Y Pos &)

| | J|l|| 11 | || I 320.64mV -
| 2| { J ! } 1
L e | [ : L. Cursl‘rpuso._

' | ‘ (R PR AR AR B I 301.6mV

Ii ||||| ||' 1l |\||| \| It ! 1T ‘ |} 1l |.|‘-||

& 200mV 2.0ns || T20ELmY l L ime ) 2.0nsidiv  5000G3!s 20.0ps/pt
Average:16
D sz222amv 75 968 acgs RL:1.0k
i Cons April 02, 2013 1:42:51

The measured pre-shoot amplitude in this example is 622mV.
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6. Calculate pre-shoot as follows:
Pre-shoot = 20log[Pre-shoot/Non-transition]
= 20log[622mV/254mV]
= 20log[2.44]
= 7.8dB (which conforms to the target of 8dB +/- 2dB)
7. Save the Reference Preset 1 settings to a file, for example ‘SAS-12G_referencel’ on the BERT.

8. Repeat the above calibration and saving procedure for Reference Presets 2 and 3.

11.3.2.3 Step 3: Calibrate R]
This step verifies that the measured Random Jitter meets the target value of 0.165UL.

For this example, the Clock Pattern (1100) will be used, and the PLL will be enabled on the RT
scope.

1. Setthe Generator Pattern to the 1100 pattern.
a) Ifthe DUT does not support SSC, follow these steps:

2. Set the BERT amplitude to the calibrated voltage from the Launch Amplitude calibration
step (refer Section 11.3.2.1). Set Random Jitter (R]) to 0.15UIp-p.

3. Using the Keysight EZJIT Plus/Tektronix DPOJET or equivalent function on the Scope,
configure the PLL Model as follows:

. Type I/First Order, JTF Loop Bandwidth = 3.6MHz

4. Measure R] (rms) on the Scope, while adjusting the BERT amplitude to achieve the specified
target R] of 0.15 Ul peak-to-peak.

5. Perform additional measurements to plot the “R] Setting vs Measured R]” linear curve.

b) Ifthe DUT supports SSC, follow these steps:

1. Setthe BERT amplitude to the calibrated voltage from the Launch Amplitude calibration
step (refer Section 11.3.2.1). Set Random Jitter (R]) to 0.15UlIp-p.

2. Enable the Keysight EZJIT Plus Jitter Analysis function on the Scope and configure the PLL
Model as follows:

o Type II, Second Order, JTF Loop Bandwidth = 2.6MHz, Damping Factor = 0.86

3. Measure R] (rms) on the Scope, while adjusting the BERT amplitude to achieve the specified
target RJ of 0.15 Ul peak-to-peak.

4. Perform additional measurements to plot the “R] Setting vs Measured R]” linear curve.
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[4] Jitter Modulation Source

SJ1 M SJ2 M SSC w BUJ M Ext M

100 000 Hz 10 Hz 33 000 Hz | 0.000 Up-p
| 3574 Ulp-p 0.000 Ulp-p 0 ppm | |
Clock Source Clock to PPG
3 Unitl:Slot2:MU181000B 326 PPG —mm8™————»
| | .
12 000 000 kl-ﬂ 12.000 000 Ghit/s

Ref Clock
311 —

L 5
12 000 000 kHz

Sub-rate Clock

ALK Input Clock

| 178 »

I 1500 000 kHz
Filter |User |v|
HPF |OFF |w | LPF |OFF |w|
Amplitude | 0.150 | Uip-p | 12.490'| ps p-p
RMS Convert |E-12 |v| | 0.010 661-| Ulrms | 0.888 416'| ps rms

o]
o
a
=
L=
]
-1
3
=
=
E
o
™
]
E
=

Modulation Frequency (Hz)

11.3.2.4 Step 4: Calibrate S]

This step verifies the Jitter Tolerance at 3 distinct S] frequencies, as defined by the SAS
specification.

Magnitude and S] will vary depending on testing with or without SSC support.
For SSC support, S] will need to be calibrated to the following target values:

e SJat111kHz: 34Ul

e SJat2.06MHz: 0.10UI

e SJat15MHz: 0.10UI

For Non-SSC support, S] will need to be calibrated to the following target values:
e SJat240kHz: 1.5U1
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e SJat3.6MHz: 0.10UI

e SJat15MHz: 0.10UI

Note: Additional Jitter Tolerance points can be added if desired.
i) Calibrate S

1. On the Scope, set the Clock Recovery Method to ‘Constant Clock’. This is to prevent filtering
of the low frequency jitter modulation for verification.

2. On the BERT, set the S] Frequency to 111KHz and SJ Amplitude to 34UI.

xopessm_n-@-&
% -
1 A 5| oo o (A Ba | S| I

dit | Vertical | HorizlAcg | Trg | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help -
| DPOJET Plots

g AR arEm Wzl BT a@||

‘Voltage TIE1: Eye Diagram

2.8408ns ! 2.8809ns 2.6225ns 258.39ps 109
0.0000s  1.0126ns  1.5435ns 1.5425ns 3.0860ns  52.320M  3.7009ps  -3.4959ps

In the above example, P]J1 is measured at 2.84ns.
3. Convert the value to UI (where 1UI = 83ps) to meet the target of 34U], as follows:
2.84ns/83ps = 34UI

4. Record the S] value on the BERT needed to generate the required S] at 111kHz, which is to
be used for the Jitter Tolerance configuration later.

5. Repeat steps 1 to 4 for all SSC and Non-SSC S] cases.
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11.3.2.5 Step 5: Calibrate Eye Opening

This step verifies that the SAS-3 Eye Opening is within the target range of 63 to 73%. An ISI
Generator will be implemented and can be adjusted to achieve the expected Eye Opening value.
For this example, the Artek CLE1000-A2 will be used as the Variable ISI Generator.

1.

Anritsu MP1900 BERT

Oscilloscope for MU181000A/B

calibration

cooo || MU181500B
SO00

L
MU195040A
— MU195020A

MU195050A [IE .Ll £

Connect the outputs of the BERT to the inputs of the ISI Generator.

Note: Alternatively, the ISI Board can also be used as the ISI Generator (fixed channel).

2. Connect the outputs of the ISI Generator to Channel 1 and Channel 3 of the Scope.
3. Set stresses to 0%UI and disable de-emphasis and pre-shoot (Reference_3) on the BERT and
ISI Generator.
The SAS-3 Specification requires the following conditions to be set when calibrating the ISI
Generator:
e No pre-shoot
¢ No de-emphasis
e RJsetto0%UI
e SJsetto 0%UI
4. On the BERT PPG, set the Pattern to PRBS15. Note: The SAS3_Eye Opening script will work
with any frequency-rich pattern (e.g., PRBS patterns), thus 8b/10b encoding is not required.
5. Using the Eye Opening script, measure the Eye Opening.
6. Adjust the ISI Generator accordingly until the target measurement is obtained (within the
range of 63 to 73%).
*Note: Methodology for the Eye Opening measurement is outside the scope of this MOL
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11.3.2.6 Step 6: Calibrate Crosstalk

This step verifies that the crosstalk amplitude is within the target maximum 15 to 20mVpp.
Similar to the Eye Opening calibration, the ISI Generator will also be applied. For this case, the
BERT DM Output will be used to generate the crosstalk, and can be adjusted to achieve the
expected crosstalk value.

SAS-3r05G, Table D.5 specifies that S-parameter files and crosstalk amplitude per usage models
(part 1 of 2) crosstalk amplitude should be between 15 to 20mV pk-pk. Note: The crosstalk
required is Far End Crosstalk (FEX) and should include ISI effects (the loss profile as previously
calibrated for ISI generator) as well as being applied in differential mode.

1. On the BERT, set the DM Frequency to 6GHz and Output to 7mVpp.

[8] Moise Generator

@

Data Input 1

Data Data Qutput 1
Data Input 1

Data Qutput 1

External Input
External Input

0.200 m\Vrms

Data Input 2 ‘ Data Qutput 2

Data Input 2

Presets |Manua| |v|

. Data Output 2

G‘_\

L

Amplitude Frequency

|J 7‘| mVpp | 6.000| GHe

2. Set the scope to measure the maximum Vpp. The typical initial amplitude is as shown below.
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Value i 5t Dev Count  Info

‘_ T Pk-PK*

3. Adjust the DM Output Amplitude until the amplitude measured is between the maximum 15
to 20mVpp as targeted.

11.4 SAS-3 Rx Compliance Test Setup and Procedure

Compliance testing for jitter tolerance of the receiver DUT will use the BERT analyzer/error
detector in loopback mode. The BERT will typically transmit CJTPAT signaling (which includes
ISI effects, jitter and crosstalk) to the Rx DUT. During loopback, the DUT will transmit the test
signal to the BERT error detector for error checking. The DUT will pass compliance if the target
BER of less than 1E-12 with a 95% confidence level is met.

Refer to Figure 32 to view the block diagram for the general test setup.

11.4.1 Physical Setup

The connection diagram below shows the recommended equipment setup to test the DUT for
SAS-3 Rx jitter tolerance.
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MU1950504 .
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ISI Channel

FIGURE 38. COMPLIANCE TEST SETUP FOR RECEIVER DUT JITTER TOLERANCE

Connection Steps:

1. Using back the same BERT connections from calibration, remove the Scope channel

connections from the Variable ISI generator.

2. Connect the outputs of the Variable ISI generator to the Rx lanes of the DUT through the SAS

receptacle test adapter (the Wilder fixture is used here).

3. Connect the DUT Tx lanes to the MU195040A data inputs through DC blocks for loopback

error detection.

11.4.2 Test for Rx Jitter Tolerance BER Compliance

Transmit CJTPAT signaling to the Rx DUT and verify BER on the BERT error detector over the
loopback mode. Based on the maximum errors detected for the given number of bits received,
verify that the DUT reports a BER of less than 1E-12 with a 95% confidence level, in order to

pass compliance.
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12 Appendix B: Connecting Keysight Oscilloscope to PC

Refer to the following procedure on how to connect the Keysight oscilloscope to be used with a

PC. The Keysight Scope can be connected to the PC through GPIB, USB, or LAN.

1. Download the latest version of the Keysight 10 Libraries Suite software from the Keysight

website and install on the PC.

2. When installed successfully, the 10 icon () will appear in the taskbar notification area of

the PC.

Select the 10 icon to launch the Keysight Connection Expert.
4. Click Rescan.

w

ﬁ Keysight Connection Expert

Instruments PXI/AXIe Chassis Manual Configuration Se¢

0 Rescan Filter Instruments Clear

Unknown Instrument . D

TCPIPO: :localhost::inst0:: INSTR

DSAV334A, KEYSIGHT TECHNOLOGIES

= =

USBQ::0x2ABD::0x902C: :MY55170106::0:: INSTR

Click to view instrument details

FIGURE 39. KEYSIGHT CONNECTION EXPERT

5. Refresh the system. The Keysight Scope is shown on the left pane and the VISA address is

shown on the right pane.

Keysight Connection Expert

PCSERNO, Agilent

? -9 x

Instruments PXI/AXIe Chassis Manual Configuration Settings
€9 FRescan  Fiter Instruments: Clear

Unknown Instrument . Details for KEYSIGHT TECHNOLOGIES DSAV334A

TCPIPD: lacalbast; finstD: (INSTR _ _

- Manufacturer: KEYSIGHT TECHNOLOGIES View Instrument Information Online
DSAV334A, KEYSIGHT TECHNOLOGIES j Model: DSAV334A
Serial Number: MY55170106
USBO: 10x 28801 :0x302C - MYSS17D106::0:INSTR D oY
Click b0 view instrument detaits TG VEFSION: o

T5 02:48:37 Removed connection TCPIPO:: WINDOWS-6LSIQFE: tinst0::INSTR from agilent,infiniium,js33635236
T4 02:48:37 Updated connection TCPIPO: :localhost:<inst0:: INSTR

T5 02:47:31 Rescan requestad

T 02:36:10 Instruments are already discovered and configured

T 02:36:10 User interface session started

o | Connection Strings
TCPIPO: :WINDOWS-13983-2.local: :hislip0:: INSTR i
VISA Addresses
Send Commands To This Instrument
0 USBO:: 0 2A8D::0x002C: :MY55170106::0::INSTR
Start 10 Monitor
pros
Add or Change Aliases
~ SICL Addresses
=  Messages: 5 | Gk Ramote 10 Sarver OF  32-Bit Kaysight VISA is Primary 173090135

g

FIGURE 4.0. OSCILLOSCOPE’S VISA ADDRESS

6. When connecting the Keysight Scope to the PC through GPIB/USB, type in the VISA address
into the ‘Address’ field on the Equipment Setup page of the GRL Anritsu SAS-3 Rx Test

Application. If connected via LAN, type in the Scope IP address, for example

“TCPIP0::192.168.0.110::inst0::INSTR”. Note to omit the Port number from the address.
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13 Appendix C: Connecting Tektronix Oscilloscope to PC

If using a Tektronix DPOJET Series oscilloscope, refer to the following procedure on how to
connect the Scope to be used with a PC. The Tektronix Scope can be connected to the PC
through GPIB, USB, or LAN.

1. Download the latest version of the Tektronix TekVISA software from the Tektronix website

and install on the PC.

2. When installed successfully, open the OpenChoice Instrument Manager application.

GRL - Automated Test Solutions

4] MNotepad
| Tek |
TekScope

-_‘_- Windows Explorer J
" Pictures
'@ Internet Explorer 2
Music

E Launch DisplayPort AUX Control
Games

H TeamViewer 10 _
Computer

USE 3.0 Receiver Testing

Tek_Local_Admin

Documents

Control Panel

-'::!j. Paint i’ Devices and Printers

u CLE1000 Default Programs

‘ OpenChoice Instrument Manager ‘ Help and Support

»  AllPrograms

2]

(e prgrars v i ErE

= e Eg

FIGURE 41. OPENCHOICE INSTRUMENT MANAGER IN START MENU

The left “Instruments” panel on the OpenChoice Instrument Manager will display all
connected instruments. The functional buttons below the “Instruments” panel -

“Instrument List Update”, “Search Criteria”, “Instrument Identify” and “Properties” can be
used to detect the Scope in case it does not initially appear under “Instruments”.

a) “Instrument List Update”: Select to refresh the instrument list and locate new
instruments connected to the PC.

b) “Search Criteria”: Select to configure the instrument search function.

c) “Instrument Identify”: Select to use a supported programming language to send a query
to identify the selected instrument.

d) “Properties”: Select to display and view the selected instrument properties.
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DpenChoiceInstmmentManager EI =]

File Edit Help

Instruments Applications and Utilities

I GPIBS -1 INSTR OpenChoice Call Monitor
Bockell TCPIP--192.168.0.39::23:-SOCKET OpenChoice Talker Liste. ..
LUSE |IUSB:-0x0699--0x0345--C022203:-INSTR

< | n

Last Updated: 5/10/2015 8:25 PM

Instrument List Instrument
Update Identify. ..

Start Applicatic:ﬁ or Utility

Search Criteria.. Properties. L v

Tektronix

FIGURE 42. OPENCHOICE INSTRUMENT MANAGER MENU

4. If connecting the Tektronix Scope to the PC via USB, select the “Search Criteria” function to
ensure that USB connection is enabled, and then select the “Instrument List Update”
function. When the Scope appears on the “Instruments” panel, select it and then go to the
“Instrument Identify” function. This will display the model and serial number of the Scope
once detected. Select the “Properties” function to view the Scope address.

5. If connecting the Tektronix Scope to the PC via LAN, the Scope IP address must be pre-
determined beforehand. Then select the “Search Criteria” function to ensure that LAN
connection is enabled and type in the Scope IP address. When the Scope shows up in the list,
select it followed by “Search”. The Scope should then appear on the “Instruments” panel.
Select it and access the “Instrument Identify” function to view the Scope model and serial
number as well as the “Properties” function to view the Scope address.

6. On the Equipment Setup page of the GRL PCle CEM 4.0 Rx Test Application, type in the
Scope address into the ‘Address’ field. If the GRL PCle CEM 4.0 Rx Test Application is
installed on the Tektronix Scope, ensure the Scope is connected via GPIB and type in the
GPIB network address, for example “GPIB8::1::INSTR”. If the GRL software is installed on the
PC to control the Scope, type in the Scope IP address, for example
“TCPIP0::192.168.0.110::inst0::INSTR”. Note to omit the Port number from the address.
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14 Appendix D: Artek CLE1000 Series Installation

14.1 ISI Generator Driver Installation

[f using a Artek CLE1000 Series model for variable ISI generation, follow these steps to install
the ISI generator driver before selecting it as an ISI channel in the GRL automation software.

1. Connect the CLE1000 to the computer being used as the controller using a USB 2.0 cable.

2. Turn on the front panel power switch on the CLE1000.

3. Right-click on My Computer > Manage > Device Manager. If no software for the CLE1000
has been installed, you will see a ‘bang’ in the Device Manager window.

A& Computer Management

e

(= | E [

File Action View Help

b e ) s 7 e

& Computer Management (Local
a [rL System Toels
C‘-} Task Scheduler
. [ Event Viewer
- | Shared Folders
- &% Local Users and Groups|
(%) Performance |

=4 Device Manager
a4 (=0 Storage
=1’ Disk Management
=4 Services and Applications

|

4 (= goliadlZMLK-PC
,.-_‘@ Batteries
ﬁ Bluetooth Radios
b B Computer
b - Disk drives
» By Display adapters
B 53 Hurman Interface Devices
+ 25 Imaging devices
- .48 Intel(R) Dynamic Platform and Thermal Framework
b Keyboards
b -Fl Mice and other pointing devices
. & Menitors
: xF Network adapters
4[5 Other devices
i iefl CLELO0O
Processors

b -&| Sound, video and game controllers
b -5 Storage controllers

- {8 System devices

b § Universal Serial Bus controllers

Achin
Device Manager -

More Actions

FIGURE 43. DEVICE MANAGER WINDOW

4. To install the CLE1000 driver, go to http://www.aceunitech.com/support.html and

download the Control Software package for the CLE1000.
5. Unzip the CLE1000 Software folder and install the driver as follows:

a) In Device Manager, right-click on CLE1000 > Update Driver.

b) Select Browse My Computer for Driver from Windows dialog (see Figure 44).
c) Browse to the root directory of the unzipped CLE1000 Software folder.
d) Click Next and then click Install to complete installation for the driver software (see

Figure 45).

6. Once installation has completed, the Device Manager window should look like the example

in Figure 46.
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. —
@ L Update Driver Software - CLEL000

==

Browse for driver software on your computer

Search for driver software in this location:
Ci\Userc\goliad 12 MLK\Desktop'\ CLE|

[#] Include subfolders

¥ Browse...

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

FIGURE 4-4.. UPDATE DRIVER WINDOW

[57] Windows Security

Would you like to install this device software?

Mame: Artek Inc, Ports (COM & LPT)

v 1l Update Driver Software - Variable ISl Channel (COM3)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Variable 15 Channel

= Publisher: Artek Inc.

1 Always trust software from "Artek Inc.”.

‘.@' You should only install driver software from publishers you trust. How canl
decide which device software is safe to install?

Don't Install

[ Ciose

(S

FIGURE 45. WINDOWS SECURITY WINDOW AND CONFIRMATION WINDOW
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FIGURE 46. DEVICE MANAGER WINDOW AFTER INSTALLATION

The CLE1000 is now ready to be used remotely with the GRL automation software.
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14.2 CLE1000 User Interface (UI) Installation

[t may also be useful to install the CLE1000 U], so that the ISI channel can also be controlled
manually from the computer. To install the UI, follow these steps:

1. Inthe CLE1000 Software folder, select and install the Setup.exe file. Upon successful
installation, the following Ul window will appear.
2. Close this window if manual control is not required.

-
= \ariable ISI Channel Controller ——

£\ ARTEK INC.
IS| MAGNITUDE 580 %
0% 50% 100%
Com port no. Close
for CLET000 Version 1.0.0

FIGURE 47.CLE1000 UI
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15 Appendix E: SPL-3 Test Pattern Requirements

Table 228 — TWO_DWORDS phy test pattern examples

PHY TEST
PATTERN PHY TEST
DWORDS PATTERN Description
CONTROL | DwoRDS field
field
AAAAAALA D10.2 characters (see table 49 in 5.3.6). This pattern contains 01b repeating
00h AA4AAALAD and has the highest possible frequency. This pattern may be used for
measuring intra-pair skew, rise time, fall time, and RJ (see SAS-3).
B5BSB5ES D21.5 characters (see table 49 in 5.3.6). This pattern contains 10b repeating
00h BSB5B5SBSh and has the highest possible frequency. This pattern may be used for
measuring intra-pair skew, rise time, fall time, and RJ (ses SAS-3).
D243 characters (see table 49 in 5.3.6). This pattern contains 0011b or
78787878 1100b repeating (depending on starting disparity) and has half the highest
00h possible frequency. This pattern may be used for calibrating the JTF,
78787878h - . : .
calibrating the reference transmitter test load, and measuring transmitter
device S-parameters (see SAS-3).
0oh D9260926 Pairs of D25.6 and D6.1 characters (see table 49 in 5.3.6). This pattern
D9260926h contains 1001b repeating and has half the highest possible frequency.
D30.3 characters (see table 49 in 5.3.6). This pattern contains four bits of
TETETETE one polarity, three bits of the other polarity, and three bits of the first polarity
0oh 7ETETETER (e.g., 1111000111b), followed by the inverse (e.g., 0000111000b). This
pattern may be used for measuring transmitter equalization and
S5C-induced jitter (see SAS-3).
BCAAAATE ALIGN (0} primitives (see table 98 in 6.2.3). This pattern appears during
88h BCAA4ATER O0B bursts (SAS-3), the SATA speed negotiation sequence (see 5.10.2.2),
and the SAS speed negotiation sequence (see 5.10.4.2).
88h BCO7O707 ALIGN (1) primitives (see table 98 in 6.2.3). This pattern appears during the
BCO70707h SAS speed negotiation sequences (see 5.10.4.2).
80h BC4A4ATE Pairs of an ALIGN (0) (see table 98 in 6.2_3) and a dword containing D10 .2,
AATBTEVER D243, D30.3, and D30.3 characters (see table 49 in 5.3.6).

A.2 Compliant jitter tolerance pattern (CJTPAT)

The compliant jitter tolerance pattern (CJTPAT) is the JTPAT for RD+ and RD- (see table A1) included as the

payload in an SSP DATA frame or an SMP frame. The CJTPAT is:

1) SOF;
2) six data dwords containing either:

A) an SSP DATA frame header; or

B) an SMP frame header followed by 23 vendor specific bytes;
3) 112 data dwords containing JTPAT for RD+ and RD-;
4) one data dword containing a CRC value; and

SAS-3 Specifications Standard

5) EOF.

Deletable primitives may be included in the transmission of the CJTPAT, but the number of deletable primitives
transmitted should be as small as possible so that the percentage of the transfer that is the JTPAT is as high
as possible.
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