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Introduction

OVERVIEW

This document provides the full set of instructions for performing in-field calibrations of an SV2C
Personalized SerDes Tester within a customer production environment. There are four types of
calibrations and validations which may be performed, as listed below:

1. SV2C RX Threshold Voltage Calibration

2. SV2C RX Common Mode Voltage Calibration
3. SV2C RX Equalization (CTLE) Calibration

4. SV2C Internal Frequency Validation

There are currently three different SV2C firmware releases for use with the calibrations listed above. This
document will specify the required combinations of firmware / software / test procedures for each type
of in-field calibration.

There are specific use-cases for each of the above calibrations and validations. For example, a particular
calibration may be required when the SV2C is being upgraded to a more recent firmware version or may
be required when the SV2C is reverted to a previous firmware version. This document will provide the
full use-case requirements for each type of calibration and validation.

The main body of this document will provide full, step-by-step instructions for executing each type of in-
field calibration.

Note: to improve the ease of reading in this document, the following three abbreviations for will
frequently be used to designate the three versions of firmware:

FWIESPSV2C03A009 will be abbreviated as “FW09”
FWIESPSV2C03A011 will be abbreviated to "FW11"
FWIESPSV2C03A016 will be abbreviated to "FW16"

SV2C Personalized SerDes Tester
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HARDWARE REQUIREMENTS

e (QTY =1) SV2C Personalized SerDes Tester

INTRODUCTION

e (QTY =1) 12V power supply units (manufacturer part number CUI SDI65-12-UDC-P5)

e (QTY = 2) MXP to SMA cable assemblies (manufacturer part number: Huber and Suhner
MF53/2x8A_21MXP/21SMA/152).

e (QTY = 16) SMA 50 ohm terminator (example part number Mini-Circuits ANNE-50+)

e (QTY = 16) SMA DC block (example part number Mini-Circuits BLK-18-S+)

e (QTY = 16) SMA adapters, male pin to male pin (example part number Amphenol RF 132168)

e (QTY = 1) USB2 cable for connection between SV2C and a PC

e (QTY = 1) Personal computer, with Windows 7, 8, or 10 installed.

There are two TX to RX loopback configurations used for the procedures in this document: (a) fully

differential configuration and (b) single-ended configuration. Connection diagrams for each are shown

below in Figure 1. Refer to example part numbers given above.
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(a) Fully differential connection
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Figure 1: SV2C loopback connection diagrams for (a) fully differential and (b) single-ended configurations
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FIRMWARE / SOFTWARE / TEST FOLDER REQUIREMENTS

There are currently four production calibration and/or validations which may be performed in the field.
The required pairing of firmware, software, and test procedure folder combinations for each calibration
type are provided below in Table 1 to Table 4.

TABLE 1: RX THREHSOLD VOLTAGE CALIBRATION

FIRMWARE RELEASE SOFWARE RELEASE TEST PROCEDURE FOLDER

FWIESPSV2C03A016 [ESP 21.1.0 rxThresholdCal_FW16
FWIESPSV2C03A011 IESP 3.6.83 rxThresholdCal_FW09
FWIESPSV2C03A009 I[ESP 3.6.74 rxThresholdCal_FW09

TABLE 2: RX COMMON MODE VOLTAGE CALIBRATION

;'ERL::XVSAI‘ERE zi:_::k;i'i TEST PROCEDURE FOLDER
FWIESPSV2C03A016 [ESP 21.1.0 SV2RxCommonModeCalibration_HiSilicon_21p1p0
FWIESPSV2C03A011 | IESP 3.6.83 SV2RxCommonModeCalibration_HiSilicon__3p6p74_3p6p83
FWIESPSV2C03A009 | IESP 3.6.74 SV2RxCommonModeCalibration_HiSilicon__3p6p74_3p6p83

TABLE 3: RX EQUALIZATION (CTLE) CALIBRATION

FIRMWARE RELEASE ‘ SOFWARE RELEASE ‘TEST PROCEDURE FOLDER

FWIESPSV2C03A016 I[ESP 21.1.0 HiSiliconCTLECalibration_21p1p0
FWIESPSV2C03A011 IESP 3.6.83 HiSiliconCTLECalibration_3p6p74_3p6p83
FWIESPSV2C03A009 IESP 3.6.74 HiSiliconCTLECalibration_3p6p74_3p6p83

TABLE 4: INTERNAL FREQUENCY VALIDATION

FIRMWARE RELEASE ‘ SOFWARE RELEASE ‘ CORRESPONDING TEST SCRIPT

FWIESPSV2C03A016 [ESP 21.1.0 Test_20201217-Python-freqMeasurement.py
FWIESPSV2C03A011 I[ESP 3.6.83 Not supported
FWIESPSV2C03A009 IESP 3.6.74 Not supported

SV2C Personalized SerDes Tester
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CALIBRATION / VALIDATION USE CASES

There are currently four in-field calibration and validations which may be performed. The use cases for
each are described below.

1. RX THRESHOLD VOLTAGE CALIBRATION / VALIDATION

The RX threshold voltage calibration and validation procedures in this test folder need to be performed
on an SV2C in the following cases:

e Each time the firmware is upgraded between FW09/FW11 and FW16

e Each time the firmware is reverted from FW16 to FW09/FW11

Note that this procedure does not need to be performed when switching between FW09 and FW11.

The RX threshold voltage calibration and validation procedures must be performed in either of
"Differential” or "Single-ended” mode. For example, if the SV2C is being calibrated for the “Differential”
test case, then the user must execute the following test procedures:

1. rxThresholdCal_SV2,

2. sv2ProgramfFlash, and

3. rxThresholdVal_SV2

and if the SV2C is being calibrated for the "Single-ended” test case, then the user must execute the
following test procedures:

1. rxThresholdCal_SV2_singleEnded,

2. sv2ProgramFlash, and

3. rxThresholdVal_SV2_singleEnded

The differential calibration is not valid for single-ended operation, nor is the single-ended calibration
valid for differential operation. Therefore, the calibration and validation procedures in this test folder
need to be performed on an SV2C in the following cases:

e Each time SV2C operation is switched from differential to single-ended usage

e Each time SV2C operation is switched from single-ended to differential usage

Step-by-step procedures for performing RX threshold calibrations are found starting on page 8 of this
document.

SV2C Personalized SerDes Tester
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2. RXCOMMON MODE VOLTAGE CALIBRATION

First, note that the common mode voltage calibration is only required if the SV2C is used for single-
ended operation. For differential operation, the default common mode voltage value of “15” should
always be used.

The common mode voltage calibration procedure needs to be performed on an SV2C in the following
cases:

e Each time the firmware is upgraded between FW09/FW11 and FW16
e Each time the firmware is reverted from FW16 to FW09/FW11

Note that the common mode voltage calibration needs to be performed at least once per product
development cycle (ie, when the SV2C is configured to operate with a new type of DUT device). This will
ensure the optimal setting of the SV2C common mode level for the new DUT.

Step-by-step procedures for performing RX common mode voltage calibrations are found starting on
page 29 of this document.

3. RX EQUALIZATION (CTLE) CALIBRATION
The RX Equalization calibration procedure must be to be performed each time the SV2C module is
powered up. This calibration may be performed for either the differential or single-ended test case.

Step-by-step procedures for performing RX common mode voltage calibrations are found starting on
page 34 of this document.

4. INTERNAL FREQUENCY VALIDATION

The internal frequency validation check needs to be performed periodically. Introspect recommends
that this validation be performed at the start of each new wafer under test. This internal frequency
validation can only be performed when using FW16.

Step-by-step procedures for performing RX common mode voltage calibrations are found starting on
page 43 of this document.

SV2C Personalized SerDes Tester
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Step-By-Step Calibration Procedures

RX THRESHOLD VOLTAGE CALIBRATION / VALIDATION

This section of the document will provide the procedures the following four cases of RX threshold
voltage calibration:

Case 1: Differential RX threshold calibration, firmware = FW16

Case 2: Single-ended RX threshold calibration, firmware = FW16

Case 3: Differential RX threshold calibration, firmware = FW09 or FW11

Case 4: Single-ended RX threshold calibration, firmware = FW09 or FW11

Please refer to Table 1 for the valid firmware / software / test procedure folder combinations for this
calibration and refer to the step-by-step procedures below.

CASE 1: PROCEDURES FOR DIFFERENTIAL THRESHOLD CALIBRATION WITH
FWIESPSV2CO03A016

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW16
Software = |ESP 21.1.0
Test Folder = rxThresholdCal_FW16

2. Load the default RX threshold calibration file. To do this, from the GUI version listed above, open
the test procedure “Sv2ProgramFlash”. Under “calOptions” change the following settings to enter
the module serial number (printed on the back of the module) and point the test procedure to the
default calibration text files provided by Introspect Technology:

calOption.serialNumber = <module serial number>
calOption.rxThreshFilePath = C:\ <your full path here> \defaultSv2ThresholdData_32G.txt
calOption jitterFilePath = C:\ <your full path here> \SV2C03_jitterData.txt

This is as shown in the figure below.

SV2C Personalized SerDes Tester
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[ introspect ESP (v 21.1.0p) - SuZProgramflash (SV2C_8C326) - o x

File Edit |ESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help

Params. Log * Resutts
Components [ calOptions properties (class: DataRecerd)
calOptions
rLinCharnels [1.2.3,4,56,7,8
e eonts serallmber <SV2C serial number>
wrteDatzToFlash niThreshFiePath C:\<your path>\default Sv2ThresholdData_32G bt
witeHeaderCalData jiterFilePath C-\<your path>\SV2C03 jitterData txt
witeiterCalData methods Lcustomlnit]
wrteFThreshCalData
serial Number
Add Remove Config
Test Procedure  witeDataToFlash  wiiteHeaderCalData  wiitelitterCalData  writeRxThreshCalData
1 #! EXPECTED FIRMWARE FWIESPSVZC03A016 ~
2
3iesp = getlesplnstance()
4 import ditm.comm.commUtils as dftComm
5 import dfom.util as dfeUcil -7

3. Press "Run” from the GUI and wait for the test procedure to finish.
4. Very important: when the test procedure has completed, power cycle the SV2C module.

5. Start the RX threshold calibration. To do this, configure the MXP cables so that all TX signals are
looped back to RX signals using the differential configuration (see Figure 1(a) on page 4 for
connection details).

6. Open the test procedure “rxThresholdCal_SV2". Under “calOptions” change the following settings to
enter the module serial number (printed on the back of the module).

calOption.serialNumber = <module serial number>

This is as shown in the figure below.

SV2C Personalized SerDes Tester
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n\ntwspect ESP {v 21.1.0p) - rxThresholdCal SV2 (SV2C 8C32G) - o x
File Edit |ESP/SV2C 8C32G Wizards ControlPanels Tools Results Help
Farams Log " Resuits
Components ‘ «calOptions properties (class: DataRecord)
witeAverag moduleName <5V2C serial number>
computeMean write Transfy dataRat 580000
generateFlots anate
getMeasrementa At Ampltude targetLevels [150.0. 200.0, 250.0. 300.0, 350.0, 400.0. 500.0. 600.0]
gobalClockCorfig saveEyeScans False
pattemSync1 initialPolynomialEstimate [3.4688e-12, -8.6346e-11, -2.9656e-06. 4.6669-05, 1.6827,
plotCreator] commonModeLevels [0.1.2.3.4,5.6,7.8.8.10, 11,12, 13,14, 15]
plotCreator methods Lcustominat]
plotCreator3
plotCreatorBasic 1
refClocksContig
mChannelList1
txChannelList 1
vSeanl
< > moduleName
[ | [cota
Test Procedure ger  Amplitude i write TransferF.
1 from dftm.comm. commUtils import * ~
2 SvtBertScan.autoCreatePreviews = True
3 iesp = IESF.getInstance()
4 averageVoltageDict = dict()
k]
6 formFacter = iesp.getFormFactor ()
7
8 iesp.setlimitMinimum('zxComparatorThreshold', —203.2)
8 iesp.setlimitMaximum('zxComparatorThreshold', 203.2)
10 iesp.setlimitStep (' rxComparatarThreshold! , 1.6) v

o) (A ]

7. Press “Run” from the GUI. Ensure that the software connects and proceeds without error before
leaving it to execute. Test completion takes approximately 20 minutes.

8. When the test procedure is complete it is important to rename results folder from the automatically
generated name to the SV2C serial number. The completed test procedure will appear as shown in
the figure below.

SV2C Personalized SerDes Tester
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B introspect ESP (v 21.1.0p) - reThresholdCal_SV2 (SV2C_8€326G) - o %

File Edit |ESP/SV2C_8C326 Wizards ControlPanels Tools Results Help
Resuits

Log
pr— |
iXTR
& 2= L)

AverageTransferfunc... AverageVokageMeas... calCoefficients_SV2C...  DataRate TrendPlot

Params

DataVersusPolyFit

Notes
Sv2C20010001

Delete Result

9. Load the RX threshold calibration data onto the SV2C. To do this, reopen the test procedure
“Sv2ProgramFlash”. Under “"calOptions” change the following settings to enter the module serial
number (printed on the back of the module) and point the test procedure to the default calibration
text files provided by Introspect Technology:

calOption.serialNumber = <module serial number>

calOption.rxThreshFilePath = C:\ <your full path here> \rxPerPhaseCal_SV2\Results\ [serial
number] calCoefficients_[serial number]\calCoefficients_[serial number].txt

calOption jitterFilePath = C:\ <your full path here> \SV2C03_jitterData.txt

This is as shown in the figure below.

SV2C Personalized SerDes Tester
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(B introspect ESP v 21.1.0p) - Sv2ProgramFlash (SV2C_8C32G) - a x
File Edit |ESP/SV2C_8C32G  Wizards ControlPanels Tools Results  Help

Params Log* Results

Componerts calOpiions properties (class: DataRecord)

SRbaCis ol LinChannels 1.234567.8
refClocksConfig serialNumber <SV2C serial number>
witeDataToFlash ThreshFilePath C:\ <your path> \mPerPhaseCal_SV2\Results\ [se1
witeHeaderCalData jtterFilePath C\<your path>\SV2C03_jitterData txt
wiitelitterCalData methods L_custominit]

writeRxThreshCalData

mThreshFilePath

Test Procedure  writeDataToFlash  witeHeaderCalData  wrieJiterCalData  writeixThreshCalData
1 §! EXPECTED FIRMFARE FWIESPSVZCO3A016 ~
2
3 iesp = getlespInstance()
4 import dftm.comm.commUtils as dftComm
5 import dftm.util as dfeUcil e

10. Press "Run” from the GUI and wait for the test procedure to finish.

11. Very important: when the test procedure has completed, power cycle the SV2C module, and close
the GUI before proceeding.

12. Start the RX threshold validation. To do this, reopen the GUI and open the test procedure
“rxThresholdVal_SV2". Under “calOptions” change the following settings to enter the module serial
number (printed on the back of the module)

calOption.serialNumber = <module serial number>
This is as shown in the figure on the following page.

13. Press "Run” from the GUI. The test completion takes approximately 2 minutes.

SV2C Personalized SerDes Tester
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& introspect ESP [v 21.1.0p) - ThresholdVal_SV2 (SV2C_8C326)

- o x
File Edit IESP/SVZC.8C32G  Wizards ControlPancls  Teols Results  Help
Params Log * Resutts.
Components [ calOgtions properties (class: DataRecord)
zﬁ;ﬁj‘m moduleName 5V2C20010001
Psksttien dataRates 126000.0]
getMleasurements AtAmpliude tangetLevels [150.0. 200.0, 250.0, 300.0, 350.0, 400.0, 500.0, 520.0]
globalClockConfig saveEyeScans False
pattemSync1 initial PolynomizlEstimate [3.4688-12, -8.6346e-11, -2.96562-06. 4 6669e-05, 16827,
plotCreator! commenModeLevels [1s]
plotCreator2 methods [_custominit]
ploiCreator3
plotCreatord
plotCreatorBasic1
refClocksConfia
xChannellist1
txChannelist1
vScanl
write Average Voltages
moduleName

Add | | Remove Corfig
Test Procedure  computeMean ~ generateFlots

1 from dftm.comm,commUtils import * ~

2 SvtBertScan.autoCreatePreviews = True

3iesp = IESP.getInstance ()

4 averageVoltageDict = dict()

5 v

O

Run

14. When the validation is complete it is important that you rename results folder from the
automatically generated name to the SV2C serial number. The completed test procedure is as
shown in the figure below.

Params

B introspect ESP (v 21.1.0p) - rThresholdval_SV2 (S¥2C_8C326)
File Edit IESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help

Log* Results
AverageTransferFunc. DaiaRate TrendPlot DataVersusPolyFit
serace Trrster Fnctions Across Commen Hode Leves 3t 26000 Moas), €

200}
ol
]
e w0 e w0

Notes

SVv2C20010001

O

Delete Result

Run

15. Verify that the transfer functions are linear (check under the “DataRate Trend Plot” icon) similar to
the case shown above. This completes the SV2C RX threshold calibration and validation.

—~

SV2C Personalized SerDes Tester
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STEP-BY-STEP CALIBRATION PROCEDURES

CASE 2: PROCEDURES FOR SINGLE-ENDED THRESHOLD CALIBRATION WITH
FWIESPSV2CO0O3A016

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW16
Software = |ESP 21.1.0
Test Folder = rxThresholdCal FW16

2. Load the default RX threshold calibration file. To do this, from the GUI version listed above, open
the test procedure “Sv2ProgramFlash”. Under "calOptions” change the following settings to enter
the module serial number (printed on the back of the module) and point the test procedure to the
default calibration text files provided by Introspect Technology:

calOption.serialNumber = <module serial number>
calOption.rxThreshFilePath = C:\ <your full path here> \defaultSv2ThresholdData_32G.txt
calOption jitterFilePath = C:\ <your full path here> \SV2C03_jitterData.txt

This is as shown in the figure below.

[ introspect ESP (v 21.1.0p) - SuzProgramFlash (SV2C_8C326) - o *
File Edit |ESP/SV2C_8C326 Wizards ControlPanels Tools Results Help
Params. Log * Resutts
Components [ alOptions properties (class: DataRecord)
calOptions 7
gobalClockCarfig niLinChannels [1.2.3.4 5‘76‘ 8]
CockeConfia seralNumber <SV2C serial number>
witeDataToFash riThreshFiePath C:\<your path>\default Sy2ThresholdData_32G txt
witeHeaderCalData jiterFilePath C:\<your path>\SV2C03 _jitterData txt
witeitterCalData methods [_customlnit]
wrteRx ThreshCalData
serial Number
Add Remove Config
Test Procedure  witeDataToRash  witeHeaderCalData  wrteitterCalData  wiite Rx ThreshCalData
1 #! EXPECTED FIRMWARE FWIESPSVZCO3A01€
2
3iesp = getIespInstance()
4 import dftm.comm.commUtils as dftComm
5 import dftm.ucil as dfoUcil

(@] Run

3. Press "Run” from the GUI and wait for the test procedure to finish.

4. Very important: when the test procedure has completed, power cycle the SV2C module.

SV2C Personalized SerDes Tester
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5. Start the RX threshold calibration. To do this, configure the MXP cables so that all TX signals are
looped back to RX signals using the single-ended configuration (see Figure 1(b) on page 4 for
connection details).

6. Open the test procedure “rxThresholdCal_SV2_singleEnded”. Under “calOptions” change the
following settings to enter the module serial number (printed on the back of the module).

calOption.serialNumber = <module serial number>

This is as shown in the figure below.

[ intraspect ESP tv 21.1.0p) - rxThresholdCal SV2_singleEndad (SV2C 8C32G) - o x
File Edit IESP/SV2C 8C32G  Wizards ControlPanels Tools Results Help
Params Log Results
Components «calOptions properties (class: DataRecord)
z:ﬂog:i"“;p;ea" moduleName <SVC serial numbers
omortePiots dataFiate 260000
GetheasurementsAtAmpltude targetLevels [150.0, 175.0, 200.0, 225.0, 250.0, 260.0]
globalClockConfig saveEyeScane: False
1 initial Polynomial Estimate [3.4688e-12, -8.6346e-11, -2.9656e-06, 4.6669¢-05, 1.6827,
plotCreator1 commonModeLevels [15]
plotCreator2 methods [_custominit]
plotCreator3
PlotCreatorBasic1
mxChannelList1
txChannellist1
vSean1
wiite AverageVoltages
write TransferFunctions
moduleName:

| add || Remove | Config
Test Procedure  computeMean  generatePlots  getMeasurementsAtAmpliude  wiiteAverageVotages  writeTransferFunctions

1 from dftm.comm.commUrcils imporc * ~

2 SvtBertScan.autoCreatePreviews = Irue

3iesp = TESP.getInstance ()

4 averageVoltageDict = dict ()

5 ™

7. Press "Run” from the GUI. Ensure that the software connects and proceeds without error before
leaving it to execute. Test completion takes approximately 10 minutes.

8. When the test procedure is complete it is important that you rename results folder from the
automatically generated name to the SV2C serial number. The completed test procedure will appear
as shown in the figure below.

N

SV2C Personalized SerDes Tester
INTROSPECT.CA 15



-A
mbr‘ospecb STEP-BY-STEP CALIBRATION PROCEDURES

\_/ Gechnology

& introspect ESP (v 21.1.0p) - reThresholdCalSV2_singleEnded (SV2C_8C326) - u %

File Edit [IESP/SW2C_8C32G  Wizards ControlPanels  Tools  Results  Help
Resuits

Log *
—

Ix s |
& 2E L)

Average Transferfunc... AverageVoltageMeas. .. calCoefficients_SVZC.. DataRateTrendPlot

Params

DataVersusPolyFit

Notes
§V2C20010001

Delete Result

9. Load the RX threshold calibration data onto the SV2C. To do this, reopen the test procedure
“Sv2ProgramFlash”. Under “calOptions” change the following settings to enter the module serial
number (printed on the back of the module) and point the test procedure to the default calibration
text files provided by Introspect Technology:

calOption.serialNumber = <module serial number>

calOption.rxThreshFilePath = C:\ <your full path here> \rxPerPhaseCal_SV2\Results\ [serial
number] calCoefficients_[serial number]\calCoefficients_[serial number].txt

calOption jitterFilePath = C:\ <your full path here> \SV2C03_jitterData.txt

This is as shown in the figure below.

SV2C Personalized SerDes Tester
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STEP-BY-STEP CALIBRATION PROCEDURES

B introspect ESP {v 21.1.0p) - Sv2ProgramFlash (SV2C 8C326) - a x
File Edit IESP/SVZC 8C32G  Wizards ControlPanels Tools Results  Help
Params Log* Results
Components calOptions properties (class: DataRecord)
calOptions -
dlobalClockConfig nilinCharnels 12345674
refClocksConfig serialNumber <SV2C serial number>
writeDataToFlash mThreshFile Path C:\ <your path> \xPerPhaseCal_SV2\Results\ [se1
writeHeaderCalData jiterFilePath C:\<your path>\SV2C03 _jitterData txt
wiiteJiterCalData methods L custominit]
writeRx ThreshCalData
mThreshFilePath
Corfy

Test Procedure  writeDataToFlash  witeHeaderCalData  wrieJiterCalData  writeixThreshCalData
1 §! EXPECTED FIRMFARE FWIESPSVZCO3A016 ~
2
3 iesp = getlespInstance()
4 import dftm.comm.commUtils as dftComm
5 import dftm.util as dfeUcil e

10. Press "Run” from the GUI and wait for the test procedure to finish.

11. Very important: when the test procedure has completed, power cycle the SV2C module, and close

the GUI before proceeding.

12. Start the RX threshold validation. To do this, reopen the GUI and open the test procedure
“rxThresholdVal_SV2_singleEnded”. Under “calOptions” change the following settings to enter the

module serial number (printed on the back of the module)

calOption.serialNumber = <module serial number>

This is as shown

in the figure on the following page.

13. Press "Run” from the GUI. Test completion takes approximately 2 minutes.

SV2C Personalized SerDes Tester
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& introspect ESP [v 21.1.0p) - nThresholdVal_SV2_singleEnded (SY2C_8C32G) - o x

File Edit [ESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help

Params Log Resus

Componerts [ alOptions properties (class: DataRecord)
e modueName 5V2C20010001
oerePite, dataRates 2600001
gelMeasurementsAtAmpltude targetLevels [125.0. 150.0. 175.0. 200.0, 225.0. 250.0. 260.0]
gobalClockConfig saveEyeScans False
pattemSync1 intialPolynomialEstimate [3.4608-12, 5.6346e-11, 2.9656¢-06. 4.6669-05, 1.6627.
plotCreator] commonModeLevels 115)
plotCreator2 methods [_custominit]
plotCreator3
plotCreatard
plotCreator5
plotCreatorBasic
nChannelList1
txChannellist1
vSeanl
witeAverageVoltages

moduleName

]

Test Procedure  computeMean  generatePlots

1 from dftm.comm.commUtils import * A
2 SvtBertScan.autoCreatePreviews = True

3iesp = IESP.getInstance()

4 averagsVoltageDict = dict()

S swingDict = dict()

13

7 formFactor = iesp.getFormFactor ()

8

O Run

14. When the validation is complete it is important that you rename results folder from the
automatically generated name to the SV2C serial number. The completed test procedure is as
shown in the figure below.

(& ntrospect ES? v 21.1.0p) - reThresholdVal_S¥2_singleEnded (5v2C_BC326) u *®
File Edit IESP/SV2C 8C32G Wizards  ControlPanels Tools  Results  Help
Params Log* Resuts

&5

AverageTransferfunc.. DataRateTrendPlot  DataVersusPolyft  SwingVersusPolyFit

4erage Tanster Functions Across Comman Made Levers ot 26000 Mbps),
B
2o
vScanl
ot

100

&

vSean_mn3

Notes
SV2C20010001

Delete Result

16. Verify that the transfer functions are linear (check under the "DataRate Trend Plot” icon) similar to
the case shown above. This completes the SV2C RX threshold calibration and validation.

SV2C Personalized SerDes Tester
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CASE 3: PROCEDURES FOR DIFFERENTIAL THRESHOLD CALIBRATION WITH
FWIESPSV2C0O3A009 AND FWIESPSV2CO03A011

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW09 or FW11
Software = |ESP 3.6.74 or |ESP 3.6.83
Test Folder = rxThresholdCal_FWO09

2. Load the default RX threshold calibration file. To do this, from the GUI version listed above, open
the test procedure “Sv2ProgramFlash”. Under “"calOptions” change the following settings to enter
the module serial number (printed on the back of the module) and point the test procedure to the
default calibration text files provided by Introspect Technology:

calOption.serialNumber = <module serial number>
calOption.rxThreshFilePath = C:\ <your full path here> \defaultSv2ThresholdData_32G.txt
calOption jitterFilePath = C:\ <your full path here> \SV2C03_jitterData.txt

It may also be necessary to change the first line of the test procedure to the correct expected
firmware version, either FW09 or FW11 as required. This is all as shown in the figure below.

@ introspect ESP (v 3.6.83) - Sv2ProgramFlash (SV2C_8C32G) - n %
File Edit |ESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help
Params Log Results
Componerts calOptions properties {dlass: DataRecord)
oSt LnChannel 12345679
globalClockCanfig pnt-hannels 11.2.3.4.5,6.7, ]
wiieDataToRlash senalNumber <SV2C serial number>
witeHoaderCalData cThreshFilePath C:\<your path>\def T dData_32G.txt
wiiteitterCalData jiterFilePath C:A\<your path>\SV2C03_jitterData txt
witeRx ThreshCalData methods [_customlnit]
jitterFilePath

Add Remove Config
Test Procedure wiiteDataToFlash  wiiteHeaderCalData  wiiteliterCalData  writeFix ThreshCalData

1 #! EXPECTED FIRMFARE FWIESPSVZCO3A011 Py

2

31iesp = gerlespInstance ()

4 import dftm.comm.commUtils as dftComm

5 import dftm.util &s dfrUtil e
) Run

SV2C Personalized SerDes Tester
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w

Press "Run” from the GUI and wait for the test procedure to finish.

>

Very important: when the test procedure has completed, power cycle the SV2C module.

5. Start the RX threshold calibration. To do this, configure the MXP cables so that all TX signals are
looped back to RX signals using the differential configuration (see Figure 1(a) on page 4 for
connection details).

6. Open the test procedure “rxThresholdCal_SV2". Under “calOptions” change the following settings to
enter the module serial number (printed on the back of the module).

calOption.serialNumber = <module serial number>

It may also be necessary to change the first line of the test procedure to the correct expected
firmware version, either FW09 or FW11 as required. This is all as shown in the figure below.

B intraspect ESP v 3.6.83) - miThresholdCal SV2 (SV2C_8C326) - o x

File Edit IESP/SV2C 8C32G  Wizards ControlPanels Tools Results Help

Params Log Results
Components «calOptions properties (class: DataRecord)
z:ﬂog:i"“;p;ea" moduleName <SVC serial numbers
generatePlols dataRate 26000.0
GetheasurementsAtAmpltude targetLevels [150.0, 200.0, 250.0, 300.0, 350.0, 400.0, 500.0, 520.0]
globalClockConfig saveEyeScane: False
pattemSync1 initial Polynomial Estimate [3.4688e-12, -8.6346e-11, -2.9656e-06, 4.6669¢-05, 1.6827,
plotCreator1 commonModeLevels [0.1.2.3,456.7.89,10, 11,12,13,14,15)
plotCreator2 methods [_custominit]
plotCreator3
plotCreatorBasic1
mxChannelList1
txChannellist1
vSean1
wiite AverageVoltages
write TransferFunctions
moduleName:
| Add | ‘ Remave ‘ Corfig
Test Procedure | computeMean  generatePlots pi i Vokages  write TransferFunctions
1 #! EXPECTED FIRMFARE FWIESPSVZCO3A0LL ~
2
3 from dftm.comm.commUtils import *
4 SvtBertScan.autoCreatePreviews = True
5iesp = IESP.getlnstance ()
€ averageVoltageDict = dict()
7
& formFactor = iesp.getFormFactor ()
9
10 iesp. setlimitMinimum (' zxCompazatorThreshold' , —419.1) v
O

7. Press “"Run” from the GUI. Ensure that the software connects and proceeds without error before
leaving it to execute. Test completion takes approximately 10 minutes.

N

SV2C Personalized SerDes Tester
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8. When the test procedure is complete it is important to rename results folder from the automatically
generated name to the SV2C serial number. The completed test procedure will appear as shown in
the figure below.

Introspect ESP (v 3.6.83) - rxThresholdCal_SW2 (SV2C_8C32G) - u ®

File Edit IESP/SW2C 8C32G  Wizards ControlPanels Tools Results  Help
Resuits

Log
— |
Iy in
& = L) &n

Average Transferfunc... AverageVoltageMeas... calCoefficients_SV2C... DataRate TrendPlat

Params

DataVersusPolyFit

Notes
SV2C20010001

Delete Result

9. Load the RX threshold calibration data onto the SV2C. To do this, reopen the test procedure
“Sv2ProgramFlash”. Under “calOptions” change the following settings to enter the module serial
number (printed on the back of the module) and point the test procedure to the default calibration
text files provided by Introspect Technology:

calOption.serialNumber = <module serial number>

calOption.rxThreshFilePath = C:\ <your full path here> \rxPerPhaseCal_SV2\Results\ [serial
number] calCoefficients_[serial number]\calCoefficients_[serial number].txt

calOption jitterFilePath = C:\ <your full path here> \SV2C03_jitterData.txt

It may also be necessary to change the first line of the test procedure to the correct expected
firmware version, either FW09 or FW11 as required. This is all as shown in the figure below.

SV2C Personalized SerDes Tester
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B introspect ESP (v 3.6.83) - Sv2ProgramFlash (SV2C 8C32G) - a x
File  Edit |ESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help
Params Log Resuts
Components calOptions properties (class: DataRecond)
calOptions .
dlobalClockCoria mLinChannels n.23 4_5_6_7 8
witeDataToFlash serialNumber <SV2C serial number>
witeHeaderCalData cThreshFilePaih C:\<your path>\xPerPhaseCal_SVZ\Resuits\ [scri
wiiteJitterCalData jitterFilePath C:\¢your path>\SV2C03 jitterData txt
write RxThreshCalData methods [_custominit]
jitterFilePath
[ coni |
Test Procedure  wiiteDataToFlash  writeHeaderCalDats  writeliterCalData  wiitefix ThreshCalData
1 #! EXPECTED FIRMWARE FWIESPSVZCO3A011 ~
2
3iesp = getIespInstance()
4 import dftm.comm. commUtils as dftComm
5 import dftm.util as dftUtil he

10. Press "Run” from the GUI and wait for the test procedure to finish.

11. Very important: when the test procedure has completed, power cycle the SV2C module, and close
the GUI before proceeding.

12. Start the RX threshold validation. To do this, reopen the GUI and open the test procedure
“rxThresholdVal_SV2". Under “calOptions” change the following settings to enter the module serial
number (printed on the back of the module)

calOption.serialNumber = <module serial number>

It may also be necessary to change the first line of the test procedure to the correct expected
firmware version, either FW09 or FW11 as required. This is all as shown in the figure below.

13. Press "Run” from the GUI. The test completion takes approximately 2 minutes.

N

SV2C Personalized SerDes Tester
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14. When the validation is complete it is important that you rename results folder from the
automatically generated name to the SV2C serial number. The completed test procedure is as

shown

15. Verify that the transfer functions are linear (check under the “DataRate Trend Plot” icon) similar to
the example shown above. This completes the SV2C RX threshold calibration and validation.

pect

technology

STEP-BY-STEP CALIBRATION PROCEDURES

& introspect ESP [v 3.6.83) - mxThresholdVal_SV2 (SV2C_BC32G)

File Edit [ESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help

[ ] [  [G5a]

Params Log Resuits
Components [ calOptions properties (class: DataRecord)
zﬁ:}mm ‘moduieHame 5V2C20010001
ceneratePlts dataRates [26000.0]
etieasurementsAmpliude targetLevels [150.0, 200.0, 250.0, 300.0, 350.0, 400.0, 500.0, 520.0)
gobalClockConfig saveEyeSoans Falss
pattemSync iniialPolynomial Estimate [3.46882-12, -5.6346e-11, -2.96562-06. 4.66632-05, 16827,
Smgmng commenhlodeLevels [0.7.15)
ofCreator: methods [_customlnit]
plotCreatord
plotCreatord.
plotCreatorBasic1
reChannelList1
txChannellist1
vScanl
wiiteAverageVoltages
moduleName:

2

Test Procedure  computeMean  generatePlots
1 #! EXPECTED FIRMWARE FWIESPSV2CO3A0I11

3 from dftm.comm.commUtils import ¥
4 SvtBertScan.autoCreatePreviews = Trus
Siesp = IESP.getInstance()

O

Run

in the figure below.

Params

Intraspect ESP (v 3.6,83) - rThresholdVal_S¥2 (SV2C_8C32G)
File Edit |ESP/SV2C_8C32G Wizards ControlPanels Tools Results Help

Log Resuts
AvesgeTransierfnc..  DeiaRseTrendPlot  DataVersusPolyFit

Average Transter Functons Across Dot Ratas (s Commen Mode 7). Ch 1

-

-

-

e

HNotes
Sv2C20010001

©]

Delete Result

Run

SV2C Personalized SerDes Tester
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CASE 4: PROCEDURES FOR SINGLE-ENDED THRESHOLD CALIBRATION WITH
FWIESPSV2CO3A009 AND FWIESPSV2CO03A011

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW09 or FW11
Software = |[ESP 3.6.74 or 3.6.83
Test Folder = rxThresholdCal_FW09

2. Load the default RX threshold calibration file. To do this, from the GUI version listed above, open
the test procedure “Sv2ProgramFlash”. Under "calOptions” change the following settings to enter
the module serial number (printed on the back of the module) and point the test procedure to the
default calibration text files provided by Introspect Technology:

calOption.serialNumber = <module serial number>
calOption.rxThreshFilePath = C:\ <your full path here> \defaultSv2ThresholdData_32G.txt
calOption jitterFilePath = C:\ <your full path here> \SV2C03_jitterData.txt

This is as shown in the figure below.

& introspect ESP (v 3.6.83) - Sv2ProgramFlash (SV2C_8C32G) - n x
File Edit |ESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help

Params Log Resuits

Componerts [ calOptions properties (class: DataRecord)
calOptions
dlobalClockCanfig mLinChannels [1.2,3,4,567.8]
witeDataToFlash senalNumber <SV2C serial number>
oDt oxThreshFiePath Co\<your pathi\def T iData_30G Ixt
witelitterCalData jiterFilePath C:\<your path>\SV2C03 _jitterData txt
wrteRxThreshCalData methods [_customlnit]
jitterFilePath

Add Remove Corfig
Test Procedure  wiiteDataToFlash  witeHeaderCalData  writeditterCalData  writeRiThreshCalData

1 #! EXPECTED FIRMWARE FWIESPSVZCO3A0L1 Ll

2

3iesp = getlespInstance()

4 import dftm.comm.commUtils as dfvComm

5 import dftm.util as dftUtil v

] Aun

3. Press "Run” from the GUI and wait for the test procedure to finish.

4. Very important: when the test procedure has completed, power cycle the SV2C module.

SV2C Personalized SerDes Tester
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5. Start the RX threshold calibration. To do this, configure the MXP cables so that all TX signals are
looped back to RX signals using the single-ended configuration (see Figure 1(b) on page 4 for
connection details).

6. Open the test procedure “rxThresholdCal_SV2_singleEnded”. Under “calOptions” change the
following settings to enter the module serial number (printed on the back of the module).

calOption.serialNumber = <module serial number>

This is as shown in the figure below.

B intraspect ESP v 3.6.83) - miThresholdCal SV2 singleEnded (SW2C 8C32G) - o x

File Edit IESP/SV2C 8C32G  Wizards ControlPanels Tools Results Help

Params Log Results
Components «calOptions properties (class: DataRecord)
z:%’:‘;‘:”p;ea" moduleName <£SVIC serial number>
omortePiots dataFiate 260000
GetheasurementsAtAmpltude targetLevels [150.0, 175.0, 200.0, 225.0, 250.0, 260.0]
globalClockConfig saveEyeScane: False
1 initial Polynomial Estimate [3.4688e-12, -8.6346e-11, -2.9656e-06, 4.6669¢-05, 1.6827,
plotCreator1 commonModeLevels [0.1.2.3,456.7.89,10, 11,12,13,14,15)
plotCreator2 methods [_custominit]
plotCreator3
plotCreatorBasic1
mxChannelList 1
mChannelList2
txChannellist1
vSeanl
wite Average\Vohages
wiite TransferFunctions
moduleName:
Corfy
Test Procedure | computeMean  generatePlots pl i okages  write TransferFunctions

1 #! EXPECTED FIRMWARE FWIESPSV2C03A011 ~

2 from dftm.comm.commUtils import # 5

3 SvtBertScan.autoCreatePreviews = True Geoff Duerden {geoff@introspect.technology) is signed in

4 iesp = IESP.getInstance ()

5 averageVoltageDict = dict() v

7. Press “"Run” from the GUI. Ensure that the software connects and proceeds without error before
leaving it to execute. Test completion takes approximately 2 minutes.

8. When the test procedure is complete it is important that you rename results folder from the
automatically generated name to the SV2C serial number. The completed test procedure will appear
as shown in the figure below.

2C Personalized SerDes Tester
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& introspect ESP (v 3.6.83) - rxThresheldCal_SV2_singleEnded (SV2C_8C326) - u %

File Edit [IESP/SW2C_8C32G  Wizards ControlPanels  Tools  Results  Help
Resuits

i
M @ .ﬂepo:tj

Average Transferfunc... AverageVoltageMeas. .. calCoefficients_SVZC.. DataRateTrendPlot

Params

DataVersusPolyFit

Notes
§V2C20010001

Delete Result

9. Load the RX threshold calibration data onto the SV2C. To do this, reopen the test procedure
“Sv2ProgramFlash”. Under “"calOptions” change the following settings to enter the module serial
number (printed on the back of the module) and point the test procedure to the default calibration
text files provided by Introspect Technology:

calOption.serialNumber = <module serial number>

calOption.rxThreshFilePath = C:\ <your full path here> \rxPerPhaseCal_SV2\Results\ [serial
number] calCoefficients_[serial number]\calCoefficients_[serial number].txt

calOption jitterFilePath = C:\ <your full path here> \SV2C03_jitterData.txt

This is as shown in the figure below.

SV2C Personalized SerDes Tester
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B introspect ESP (v 3.6.83) - Sv2ProgramFlash (SV2C 8C32G) - a x
File  Edit |ESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help
Params Log Resuts
Components calOptions properties (class: DataRecond)
calOptions .
dlobalClockCoria mLinChannels n.23 4_5_6_7 8
witeDataToFlash serialNumber <SV2C serial number>
witeHeaderCalData cThreshFilePaih C:\<your path>\xPerPhaseCal_SVZ\Resuits\ [scri
wiiteJitterCalData jitterFilePath C-\<your path>\SV2C03 _jitterData txt
write RxThreshCalData methods [_custominit]
jitterFilePath
Test Procedure  wiiteDataToFlash  writeHeaderCalData  writeditterCalData  wiiteRx ThreshCalData
1 #! EXPECTED FIRMWARE FWIESPSVZCO3A011 ~
2
3iesp = getIespInstance()
4 import dftm.comm. commUtils as dftComm
5 import dftm.util as dftUtil he

10. Press "Run” from the GUI and wait for the test procedure to finish.

11. Very important: when the test procedure has completed, power cycle the SV2C module, and close

the GUI before proceeding.

12. Start the RX threshold validation. To do this, reopen the GUI and open the test procedure
“rxThresholdVal_SV2_singleEnded”. Under “calOptions” change the following settings to enter the
module serial number (printed on the back of the module)

calOption.serialNumber = <module serial number>

This is as shown in the figure on the following page.

13. Press "Run” from the GUI. Test completion takes approximately 2 minutes.

SV2C Personalized SerDes Tester
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Introspect ESP (v 3.6.83) - meThreshaldVal_Sv2_singleEnded (SV2C_BC32G) " x

File Edit [ESP/SV2C 8C32G  Wizards ControlPanels Tools Results Help

Params Log Reauts

Componerts [ calOptions properties {class: DataRecord)
EZE::.:J:EM moduleName SV2C20010001
generatePits dataRates [26000.01
getMeasurements At Ampltude targetLevels [125.0, 150.0, 175.0, 200.0, 225.0, 250.0, 260.0]
globalClockCorfig saveEyeScans False
pattemSync1 intialPolynomial Estinate [3.4688¢-12, -8 6346e-11. -2 9656e-06. 4.6669-05, 16827,
plotCreator] commonModeLevels 15)
plotCreator2 methods [_custominit]
plotCreator3
plotCreatord
plotCreators
plotCreatorBasic 1
niChannellist
teChannelList
vScanl
wrieAverage\oliages

moduleName

=

Test Procedure  computeMean  generatePlots
14! EXPECTED FIRMFARE FWIESPSVZCOSAOL1 S
2
3 from dftm.comm.commUcils import *

4 SvtBertScan.autoCreatePreviews = True
Siesp = IESP.getInstance()

6 averageVoltageDict = dict()

7 swingDict = dict()

8

o)

14. When the validation is complete it is important that you rename results folder from the
automatically generated name to the SV2C serial number. The completed test procedure is as
shown in the figure below.

n Introspect ESP {v 3.6.74) - rxThresholdVal SV2 singleEnded (5%2C 8C32G) - o *
File Edit IESP/SV2C_8C32G Wizards ControlPanels Tools Results Help

Params Log Resuts
AverageTangferfunc... DateRateTrendPlot  DataVersusPolyFt  SwingVersusPolyFt
Average Transer Functions Acress Dota Rates at Commen ot 15),Ch 1
-
0
vScan1
vScan1_nuns o
Notes
SV2C20010001

Delete Result

17. Verify that the transfer functions are linear (check under the "DataRate Trend Plot” icon) similar to
the example shown above. This completes the SV2C RX threshold calibration and validation.
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RX COMMON MODE VOLTAGE CALIBRATION

This section of the document will provide the procedures for the following two cases for RX common
mode voltage calibration:

Case 1: Single-ended RX common mode calibration, firmware = FW16

Case 2: Single-ended RX common mode calibration, firmware = FW09 or FW11

Please refer to Table 2 for the valid firmware / software / test procedure folder combinations for this
calibration and refer to the step-by-step procedures below.

CASE 1: PROCEDURES FOR RX COMMON MODE CALIBRATION WITH
FWIESPSV2CO0O3A016

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW16
Software = [ESP 21.1.0
Test Folder = SV2RxCommonModeCalibration_HiSilicon_21p1p0

2. Start the RX common mode calibration. To do this, configure the MXP cables so that all TX signals
are looped back to RX signals using the single-ended configuration (see Figure 1(b) on page 4 for
connection details).

3. Open the test procedure “SV2RxCommonModeCalibration_HiSilicon_21p1p0”. There are no
“CalOptions” to modify. Simply press “Run” from the GUI as shown in the figure below.

-\ ~
S
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(& introspect ESP (v 21.1.0p) - SV2RxCommonModeCalibration_HiSilicon 21p1p0 (SV2C_8C32G) - o %

File Edit IESP/SV2C 8C32G  Wizards ControlPanels Tools Results  Help

Params Log Resuts
Companents dlobalClockContfig properties (class: GlobalClockConfig)

bertMeasurement 1 5780

globalClockCortia "f‘a_ﬂ"te 257200

pattemSync uilidth 38.8

refClackaConfia updateDataRateDependent Defauts Te

nChannelList1 refClock SyncMode syne

txChannelList 1 referenceClocks refClocksConfig
dataRate
Sets the master operating data rate (Mbps). All channels within the IESP operate at the same master data rate. Range:

Config min 1225 Mbps. max 28125 Mbps.

Test Procedure

1iesp = getlesplanstance() "
2 globalClockConfig. setup ()
3 txChannellistl.setup()

4

5 for m in range(l€):

€ fail = 0

7 print("common mode is: ", m)

8 #iesp.vriteSubPartRegister (0x0476, 0xFQ, m}

] iesp.setRxCommonModeVoltage(m, [1,2,3,4,5,6,7,8])

10 result = bertMeasurementl.run()

11

1z if (result != None):

13 for channel in rxChamnellistl.channels: v

4. The test will execute in approximately 20 seconds. The test will finish when it finds the lowest value
of common mode voltage which results in error-free BER operation across all channels. The required
information is printed in the log window of the test procedure, as shown in the figure below.

& introspect ESP (v 21.1.0p) - SV2RxCommonModeCalibration_HiSilicon_21p1p0 (SV2C_8C326) - o ®

File Edit I1ESP/SVZC_8C32G  Wizards ControlPanels Tools Results Help

Params Log Results
[patternSyncl: PatternSync failed on channels 1-4 ~
time since first measurement: 0.000 s
errorRates (by channel): {5: 0.0, &: 0.0, 7: 0.0, 3: 0.0}

cumulatedEzzors (by channel): {5: O, €: 0, 7: @, 8: O}

common mode is: 10

Starting Bert Measurement

setting up for Bert Measurement

Starting RX Channellist setup

starting syncWithDataPach

patternSyncl: PatternSync succeeded on channels 1, 5-8

patternSyncl: PatternSync failed on channels 2-4

time since first measurement: 0.000 s

errorRates (by channel): {1: 0.0, 5: 0.0, 6: 0.0, 7: 0.0, 8: 0.0}
cumulatedErrors (by channel): {1: O, 5: 0, 6: 0, 7: 0, 8: O}

common mode is: 11

Starting Bert Measurement

setting up for Bert Measurement

Starting RX ChannelList setup

starting syncWithDataPath

patternSyncl: PatternSync succeeded on channels 1-§

time since first measurement: 0.000 s

errorRates (by channel): {1: 0.0, 2: 0.0, 3: 0.0, 4: 0.0, 5: 0.0, &= 0.0, 7: 0.0, 8: 0.0}
cumulatedErrors (by channel): {1: O, 2: 0, 3: 0, 4: 0, 5: 0, 6 0, 7: 0, &: O}
First common mode with no BER error on all channels : 11

Test took 16.8 seconds
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5. In this case, a common mode voltage setting of “11" was the lowest common mode voltage value
which resulted in error-free BER operation. Once this common mode voltage setting is reported in
the test procedure log, the SV2C RX common mode voltage calibration is complete.

6. To incorporate the common mode calibration result into a subsequent test, the following two lines
of should be added to the subsequent Python file or test procedure. The example of setting the
common mode voltage to “11" is shown below:

iesp = getlespinstance() # if not defined elsewhere
iesp.setRxCommonModeVoltage(11, [1,2,3,4,5,6,7,8])

7. Note: if differential operation is required in a procedure that previously defines this common mode
voltage, the default common mode voltage setting of 15" should be used, as shown below:

iesp = getlesplnstance() # if not defined elsewhere
iesp.setRxCommonModeVoltage(15, [1,2,3,4,5,6,7,8])

CASE 2: PROCEDURES FOR RX COMMON MODE CALIBRATION WITH
FWIESPSV2CO0O3A009 AND FWIESPSV2CO03A0T1

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW09 or FW11
Software = |IESP 3.6.74 or IESP 3.6.83
Test Folder = SV2RxCommonModeCalibration_HiSilicon__3p6p74_3p6p83

2. Start the RX common mode calibration. To do this, configure the MXP cables so that all TX signals
are looped back to RX signals using the single-ended configuration (see Figure 1(b) on page 4 for
connection details).

3. Open the test procedure "SV2RxCommonModeCalibration_HiSilicon__3p6p74_3p6p83”. There are no
“CalOptions” to modify. Simply press “Run” from the GUI as shown in the figure below.
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(& introspect ESP {v 3.6.83) - SV2ZRxCommonModeCalibration_HiSilicon_3p6p74_3p6p83 (SV2C_8C326) - o %

File Edit IESP/SV2C 8C32G  Wizards ControlPanels Tools Results  Help

Params Log Results
Companents dlobalClockContfig properties (class: GlobalClockConfig)
bertMeasurement 1
globalClockCortia "f‘a_ﬂ"te 257200
pattemSync uilidth 38.8
ChammalList] updateDataRateDependent Defauts Te
txChannellist1 systemRefClock Source intemal
refClock SyncMode sync
outputClock AFomat LvDS
outputClock AFreq 1000
outputClock BFomat LVDS
outputClockBFreq 100.0
dataRate
Sets the master operating data rate (Mbps). Al channels within the IESP operate at the same master data rate. Range
min 1225 Mbps, max 28125 Mbps.

Test Procedure
1 #! EXPECTED FIRMWARE FWIESPSVZCQ3A0QLL ~
2

3iesp = getIespInstance ()
4 globalClockConfig. setup ()
S txChannsllistl,setup()

&

7 for m in range(l€):

& fail = 0

B #iesp.writeSubPartRegister (0x0476, 0xFO, m)

10 iesp.setRxCommonModeVoltage (m, [1,2,3,4,5,6,7,2])

11 princ("command mode is: ", m)

4. The test will execute in approximately 20 seconds. The test will finish when it finds the lowest value
of common mode voltage which results in error-free BER operation across all channels. The required
information is printed in the log window of the test procedure, as shown in the figure below.

B introspect ESP (v 3.6.83) - SVZRxCommonModeCalibration HiSilicon_3p6p74 3p6pa3 (SV2C_8C32G) - o ®

File Edit I1ESP/SVZC_8C32G  Wizards ControlPanels Tools Results Help

Params Lo i Results
[patternSyncl: PatternSync failed on channels 2-4 ~
time since first measurement: 0.000 s
errorRates (by channel): {1: 0.0, 5: 0.0, 6: 0.0, 7: 0.0, B: 0.0}

cumulatedEzzors (by channel): {1: O, S: @, &: 0, 7: 0, 8: O}

command mode is: @

Starting Bert Measurement

setting up for Bert Measurement

Starting RX ChannelList setup

starting syncWithDataPach

patternSyncl: PatternSync succeeded on channels 1, 5-8

patternSyncl: PatternSync failed on channels 2-4

time since first measurement: 0.000 s

errorRates (by channel): {1: 0.0, 5: 0.0, 6: 0.0, 7: 0.0, 8: 0.0}
cumulatedErrors (by channel): {1: O, 5: 0, 6: 0, 7: 0, 8: O}

command mode is:i 10

Starting Bert Measurement

setting up for Bert Measurement

Starting RX ChannelList setup

starting syncWithDataPath

patternSyncl: PatternSync succeeded on channels 1-§

time since first measurement: 0.000 s

errorRates (by channel): {1: 0.0, 2: 0.0, 3: 0.0, 4: 0.0, 5: 0.0, &= 0.0, 7: 0.0, 8: 0.0}
cumulatedErrors (by channel): {1: O, 2: 0, 3: 0, 4: 0, 5: 0, 6 0, 7: 0, &: O}
First command mode with no BER error on all channels : 10

Test took 16.0 seconds
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5. In this case, a common mode voltage setting of “10” was the lowest common mode voltage value
which resulted in error-free BER operation. Once this common mode voltage setting is reported in
the test procedure log, the SV2C RX common mode voltage calibration is complete.

6. To incorporate the common mode calibration result into a subsequent test, the following two lines
of should be added to the subsequent Python file or test procedure. The example of setting the
common mode voltage to “10" is shown below:

iesp = getlespinstance() # if not defined elsewhere
iesp.setRxCommonModeVoltage(10, [1,2,3,4,5,6,7,8])

7. Note: if differential operation is required in a procedure that previously defines this common mode
voltage, the default common mode voltage setting of 15" should be used, as shown below:

iesp = getlesplnstance() # if not defined elsewhere
iesp.setRxCommonModeVoltage(15, [1,2,3,4,5,6,7,8])
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RX EQUALIZATION (CTLE) CALIBRATION

This section of the document will provide the procedures for the following four cases for RX equalization
(CTLE) calibration:

Case 1: Differential RX CTLE calibration, firmware = FW16

Case 2: Single-ended RX CTLE calibration, firmware = FW16

Case 3: Differential RX CTLE calibration, firmware = FW09 or FW11
Case 4: Single-ended RX CTLE calibration, firmware = FW09 or FW11

Please refer to Table 3 for the valid firmware / software / test procedure folder combinations for this
calibration and refer to the step-by-step procedures below.

Important note: when performing differential RX CTLE calibration, as in Cases 1 or 3 above, ensure that
differential RX threshold voltage calibration data has previously been loaded onto the module. Similarly,
when performing single-ended CTLE calibration as in cases 2 and 4 above, ensure that the single-ended
RX threshold voltage calibration data has been previously loaded onto the module. Performing the
CTLE calibration with incorrect RX threshold calibration data, or without RX threshold calibration data,
will result in an incorrect CTLE calibration.

CASE 1: PROCEDURES FOR DIFFERENTIAL RX CTLE CALIBRATION WITH
FWIESPSV2CO03A016

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW16
Software = |ESP 21.1.0
Test Folder = HiSiliconCTLECalibration_21p10

2. Start the RX CTLE calibration. To do this, configure the MXP cables so that all TX signals are looped
back to RX signals using the differential configuration (see Figure 1(a) on page 4 for connection
details).

3. Open the test procedure “HiSiliconCTLECalibration_21p10". There are no "CalOptions” to modify.
Simply press “Run” from the GUI as shown in the figure below.
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& ntrospect ESP (v 21.1.0p) - HiSiliconCTLECalibration_21p1p0 (SV2C 8C32G) - o %
File Edit IESP/SV2C 8C32G  Wizards ControlPanels Tools Results  Help
Params Log Results
Companents calibrationOptions properties (class: DataRecord)
bertMeasurement 1 channels [1.2.3.456,7.8]
bertScan1 SV2T) T
calibrationOptions use VL lx fue
eyeScan methods [_customlnit]
gobalClockCorfig
pattemSync1
mChannelList1
txChannelList 1
vScanl
channels
Cor
Test Procedure
1iesp = getlespInstance () A
2 globalClockConfig. sstup ()
3 #icsp.sctRxCommonModsVoltage (15, [1,2,3,4,5,6,7,8])
4|
S channels = calibrationCptions.channels
6 allChannels = [1,2,3,4,5,6,7,8]
7 offsetsByChannel = {}
© hfGainsByChannel — {}
9 1fGainsByChannel = {}
10 for channel in allChannels : -

The test will execute in approximately 12 minutes. When the test finishes, the calibrated CTLE

settings will be printed at the end of the test log. An example of the output log of a typical run is

shown in the figure below.

File Edit I1ESP/SV2C 8C32G  Wizards

Params

ControlPanels

B introspect ESP (v 21.1.0p) - HiSiliconCTLECalibration_21p1p0 (SV2C_8C32G)

Log

Tools  Results  Help

Results

VScan
VScan
VS5can
VScan
V3can
VScan
WVScan
VScan
VScan
VScan
VScan
VScan
VS5can
WScan
VScan
VScan
VScan
VScan
VScan
VScan
VScan
V3can

[Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Scarting
Starting
Starting
Starting
Starting
Starting
Starting VScan

Starting VScan

{1: 12, 2: 55, 3: 53, 4:
{1: 0, 2: 0, 3: 0, 4: O, 5:
{1: 0, 2: 5, 3: 2, 4: 3, 5:
[Test finished

Test took 12.0 minutes

9,
4,

LH

54, 5: 4€, 6: 50, 7: 52, &:
7: 0, 8:
é: 6, T: 3,

a,

53}
o}
8: 41
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5. Asshown in the example output log file:

The first row of coefficients contain the CTLE offsets, per channel,
the second row of coefficients contain the CTLE high frequency gain settings, per channel, and
the third row of coefficients contain the low frequency gain settings, per channel.

6. Once the calibration settings are reported in the test procedure log, the SV2C RX differential CTLE
calibration is complete.

7. The optimal CTLE parameters are set at the end of this calibration procedure and remain in effect
until the SV2C module power is cycled. There is no need to reprogram the CTLE settings even if
subsequent test procedures are executed, as long as the subsequent test procedures do not attempt
to overwrite the calibrated CTLE settings. In general, this SV2C RX differential CTLE calibration
procedure should be run once after each SV2C power cycle.

8. To incorporate these CTLE values manually into another test procedure, please refer to the Introspect
“Help files” available in the Introspect ESP GUI for both Python syntax and examples. The most
common iesp functions for setting the CTLE values are listed below:

setCtleOffsetCancellation()
setCtleHighFreqGain()
setCtleLowFreqGain()
setCtleParams()

and the calibration procedure itself, “HiSiliconCTLECalibration_21p10”, contains several examples of
setting CTLE parameters for reference.

CASE 2: PROCEDURES FOR SINGLE-ENDED RX CTLE CALIBRATION WITH
FWIESPSV2CO03A016

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW16
Software = IESP 21.1.0
Test Folder = HiSiliconCTLECalibration_21p10

2. Start the RX CTLE Mode Calibration. To do this, configure the MXP cables so that all TX signals are
looped back to RX signals using the differential configuration (see Figure 1(b) on page 4 for
connection details).
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3. Open the test procedure “HiSiliconCTLECalibration_21p10". There are no “CalOptions” to modify, but
note that a user may wish to explicitly set the RX common mode voltage in this procedure, as shown
on line 3 of the test procedure below.

@ introspect ESP (v 21.1.0p) - HiSiliconCTLECalibration_21p1p0 (SV2C_8C32G) - o x

File Edit IESP/SV2C_8C32G  Wizards ControlPanels Tools Results Help

Params = =
oyt callorationOgtions properies (class: Dataftecard)
Derleasuremert — o e
perScan 2 o
calbrationOptions useSV2T .
eyeScan] methods [_customnit]
globalClockCorfia
pattemSync
nChannelList1
bxChannellist1
vScant
channels
Corfig

Test Procedure

1iesp = getlespInstance() e
2 globalClockConfig.setup()

3 iesp. setRxCommonModeVoltage (15, [1,2,3,4,5,6,7,8])
5l

5 channels = calibrationOptions.channels

6 allChannels = [1,2,3,4,5,6,7,8]

7 offsetsByChannel = {}

2 hfGainsByChannel = {}

9 1£GainsByChannel = {}

10 for channel in allChannels :

4. Press "Run” from the GUI as shown in the figure. The test will execute in approximately 12 minutes.
When the test finishes, the calibrated CTLE settings will be printed at the end of the test log. An
example of the output log of a typical run is shown in the figure below.

& introspect ESP (v 21.1.0p) - HiSiliconCTLECalibration_21p1p0 (SV2C_8C32G) - o x

Params Results

Starting Vscan ~
Starting VScan

Starting Vscan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting Vscan

Starting VScan

Starting VScan

Stazrting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

starting Vscan

Starting VScan

Starting VScan

(1: 24, 2: 84, 3: 99, 4: 89, 5: €4, €: 89, 7: 103, 8: 98}
{1: 9, 2: 8, 3: 11, 4: 0, 5: 11, &: 0, 7: 12, 8: S}
{1: 13, 2: 11, 3: &, 43 11, 5: 12, 6: 14, 7: €, 8: 9}
Test finished

Test took 12.0 minutes

—~
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5. Asshown in the example output log file in the previous figure:

The first row of coefficients contain the CTLE offsets, per channel,
the second row of coefficients contain the CTLE high frequency gain settings, per channel, and
the third row of coefficients contain the low frequency gain settings, per channel.

6. Once the calibration settings are reported in the test procedure log, the SV2C RX single-ended CTLE
calibration is complete.

7. The optimal CTLE parameters are set at the end of this calibration procedure and remain in effect
until the SV2C module power is cycled. There is no need to reprogram the CTLE settings even if
subsequent test procedures are executed, as long as the subsequent test procedures do not attempt
to overwrite the calibrated CTLE settings. In general, this SV2C RX differential CTLE calibration
procedure should be run once after each SV2C power cycle.

8. To incorporate these CTLE values into another test procedure, please refer to the Introspect “Help
files” available in the Introspect ESP GUI for both Python syntax and examples. The most common
iesp functions for setting the CTLE values are listed below:

setCtleOffsetCancellation()
setCtleHighFreqGain()
setCtleLowFreqGain()
setCtleParams()

and the calibration procedure itself, “HiSiliconCTLECalibration_21p10”, contains several examples of
setting CTLE parameters.

CASE 3: PROCEDURES FOR DIFFERENTIAL RX CTLE CALIBRATION WITH
FWIESPSV2CO03A009 OR FWIESPSV2C03A011

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW09 or FW11
Software = |IESP 3.6.74 or 3.6.83
Test Folder = HiSiliconCTLECalibration_3p6p74_3p6p83

2. Start the RX CTLE calibration. To do this, configure the MXP cables so that all TX signals are looped
back to RX signals using the differential configuration (see Figure 1(a) on page 4 for connection
details).
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3. Open the test procedure "HiSiliconCTLECalibration_3p6p74_3p6p83". There are no “CalOptions” to
modify. Simply press “Run” from the GUI as shown in the figure below.

& introspect ESP (v 3.6.83) - HisiliconCTLECalibration_3p6p7a._3p6p83 (SV2C_8C326) - o %
File Edit [ESP/SV2C_8C32G Wizards ControlPanels Tools Results  Help

Params Log Results

Components [ calibrationOptions properties (class: DataRecord)
b 1
bestScan Ma;;j_s( _[: 2345679
calibrationOptions usea s Ix ue )
eyeScant methods [_custominit]
globalClockConfig

1
neChannelList1
beChannelList1
vSeanl
channels
Add Remove Config

Test Procedure
1 #! EXPECTED FIRMAARE FWIESPSVZCO3A0L1 ~
2
3 iesp = getIespInstance()
4 globalClockConfig. setup ()
5 #issp. setRxCommonModeVoltage (15, [1,2,3,4,5,6,7,8])
& channels = calibrationCptions.channels
7 allChannels = [1,2,3,4,5,6,7,3]
8 offsetsByChannel = {}
9 hfGainsByChannel = {}
10 1fGainsByChannel = {}
11 for channel in allChannels : )

O

4. The test will execute in approximately 6 minutes. When the test finishes, the calibrated CTLE settings
will be printed at the end of the test log. An example of the output log of a typical run is shown in
the figure below.

& introspect ESP (v 3.6.83) - HiSiliconCTLECalibration_3p6p74_3p6pB3 (SY2C_BC32G) - o x

File Edit IESP/SV2C_8C32G Wizards ControlPanels Tools Results Help

Params Results

Starting VScan ~
Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

{1: 7, 2: €4, 3: €2, 4: 50, 5: 56, €: 5%, 7: 47, ©: 44}
{1: 11, 2: 10, 3: 9, 4: 10, 5: 0, &: O, 7: 11, 8: 9}
{1: 0, 2: O, 3: 6, 4: 0, 5: 7, 6: 6, 7: 1, 8: O}
Test finished

Test took 5.4 minutes
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5. Asshown in the example output log file:

The first row of coefficients contain the CTLE offsets, per channel,
the second row of coefficients contain the CTLE high frequency gain settings, per channel, and
the third row of coefficients contain the low frequency gain settings, per channel.

6. Once the calibration settings are reported in the test procedure log, the SV2C RX differential CTLE
calibration is complete.

7. The optimal CTLE parameters are set at the end of this calibration procedure and remain in effect
until the SV2C module power is cycled. There is no need to reprogram the CTLE settings even if
subsequent test procedures are executed, as long as the subsequent test procedures do not attempt
to overwrite the calibrated CTLE settings. In general, this SV2C RX differential CTLE calibration
procedure should be run once after each SV2C power cycle.

8. To incorporate these CTLE values manually into another test procedure, please refer to the Introspect
“Help files” available in the Introspect ESP GUI for both Python syntax and examples. The most
common iesp functions for setting the CTLE values are listed below:

setCtleOffsetCancellation()
setCtleHighFreqGain()
setCtleLowFreqGain()
setCtleParams()

and the calibration procedure itself, “HiSiliconCTLECalibration_3p6p74_3p6p83”, contains several
examples of setting CTLE parameters for reference.

CASE 4: PROCEDURES FOR SINGLE-ENDED RX CTLE CALIBRATION WITH
FWIESPSV2CO0O3A009 AND FWIESPSV2CO03A0T1

1. Ensure that you are using the firmware / software / test procedure folder combination:

Firmware = FW09 or FW11
Software = |IESP 3.6.74 or IESP 3.6.83
Test Folder = HiSiliconCTLECalibration_3p6p74_3p6p83

2. Start the RX CTLE Mode Calibration. To do this, configure the MXP cables so that all TX signals are
looped back to RX signals using the differential configuration (see Figure 1(b) on page 4 for
connection details).
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3. Open the test procedure “HiSiliconCTLECalibration_21p10". There are no “CalOptions” to modify, but
note that a user may wish to explicitly set the RX common mode voltage in this procedure, as shown
on line 5 of the test procedure below.

@introspect ESP (v 3.6.83) - HiSiliconCTLECalibration_3p6p74_3p6p83 (SV2C_8C326) - c x

File Edit |ESP/SV2C 8C32G  Wizards ControlPanels Tools Results Help

Params Log Resuts

Components [ calibrationOptions properties (class: DataRecord)
mg“"’s‘]ﬁ”m‘ channels [1.2.3.4.56.7.8

oo UseSV2Tx True
eveSoan] methods Lcustominit]
globalClockCerfig
patiemSync1
nChannelList1
txChannelList 1
wScanl
channels

Lo |

Test Procedure
1 #! EXPECTED FIRMWARE FWIESPSVZC03A003 ~
2
3 iesp = getIespInstance ()
4 globalClockConfig. setup()
5 iesp.setRxCommenModsVoltage (15, [1,2,3,4,5,6,7,2])
€ channels = calibrationOptions.channels
7 allChannels = [1,2,3,4,5,6,7,8]
8 offsetsByChannel = {}
9 hfGainsByChannel = {}
10 1fGainsByChannel = {}
1l for channel in allChannels : "

° Ae

4. Press "Run” from the GUI as shown in the figure. The test will execute in approximately 6 minutes.
When the test finishes, the calibrated CTLE settings will be printed at the end of the test log. An
example of the output log of a typical run is shown in the figure below.

ﬂlnlmspcd ESP (v 3.6.83) - HiSiliconCTLECalibration_3p6p74_3p6p83 (SV2C_8C32G) - o *
File Edit |ESP/SV2C 8C32G Wizards ControlPanels Tools Results Help
Params Log Results
Starting vscan P

Starting VScan
Starting VScan

Starting VScan

Starving Vican

Starting VScan

Starting Vscan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starving VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting VScan

Starting Vican

Starting Vscan

Starting Vscan

Starting VScan

{1: 30, 2: 83, 3: 76, 4: 73, 5: 89, 6: 86, 7: 71, 8: 89)
{1: 1, 2: 0, 3: 0, 4: O, 3: O, 6: O, 7: 8, 8: 0O}
{l: 14, 2: &, 3: 8, 4: 7, 5: 1, 6: 7, 7: 0, 8: 8}
Test finished

[Test took 5.3 minutes

(4] Run
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5. Asshown in the example output log file in the previous figure:

The first row of coefficients contain the CTLE offsets, per channel,
the second row of coefficients contain the CTLE high frequency gain settings, per channel, and
the third row of coefficients contain the low frequency gain settings, per channel.

6. Once the calibration settings are reported in the test procedure log, the SV2C RX single-ended CTLE
calibration is complete.

7. The optimal CTLE parameters are set at the end of this calibration procedure and remain in effect
until the SV2C module power is cycled. There is no need to reprogram the CTLE settings even if
subsequent test procedures are executed, as long as the subsequent test procedures do not attempt
to overwrite the calibrated CTLE settings. In general, this SV2C RX differential CTLE calibration
procedure should be run once after each SV2C power cycle.

8. To incorporate these CTLE values into another test procedure, please refer to the Introspect “Help
files” available in the Introspect ESP GUI for both Python syntax and examples. The most common
iesp functions for setting the CTLE values are listed below:

setCtleOffsetCancellation()
setCtleHighFreqGain()
setCtleLowFreqGain()
setCtleParams()

and the calibration procedure itself, “HiSiliconCTLECalibration_3p6p74_3p6p83”, contains several
examples of setting CTLE parameters.
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INTERNAL FREQUENCY VALIDATION

This section will of the document will provide the procedures for the internal frequency validation. This
validation is only available when using FW16. The IESP 21.1.0 software must be installed, but the Python
file provided by Introspect may be executed from any Python environment. There are no external MXP
cable connections required.

1. Ensure that you are using the following firmware / software / Python file combination:

Firmware = FW16
Software = |ESP 21.1.0
Python File = Test_20201217-Python-freqMeasurement.py

2. Modify the "Test_20201217-Python-freqMeasurement.py” file as required to work within the desired
Python environment. The only expected modification to be made is on line 6 of this file, where the
location of the SvtPython libraries from the IntrospectESP 21.1.0 installation are defined. The
modification to the line will be of the form shown below:

sys.path.append(r"C:\<your full path here>\IntrospectESP_21.1.0\SvtPython")

3. Start the Internal Frequency Validation. An example of executing the test on a PC from a command
prompt is show in the figure below. The current working directory in this case is “sv2 calibration
scripts\FW16_21p1p0”.

4. The resulting output file, “freq.csv” will be written to the same current working directory. This
output file currently contains only two comma separated entries, as defined below:

The first entry contains “1" if the high-frequency accuracy check has passed for 25781.25 Mbps,
and contains "0" if a failure has occurred.

The second entry contains “1” if the high-frequency accuracy check has passed at 27952.5 Mbps,
and contains “0" if a failure has occurred.

5. Once these two results are reported, the SV2C internal frequency validation is complete.
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RECAPITULATION OF CALIBRATION AND VALIDATION
PROCEDURES

This document has provided the full set of step-by-step instructions for performing in-field calibrations
for the SV2C. There are four types of calibrations and validations which may be performed in the field:

SV2C RX Threshold Voltage Calibration
SV2C RX Common Mode Voltage Calibration
SV2C RX Equalization (CTLE) Calibration
SV2C Internal Frequency Validation

>N

and there are currently three different SV2C firmware releases for use with the calibrations listed above.
A user only needs to execute the combination of procedures and firmware versions relevant to their
testing application, according to the use cases described within this document.

SV2C Personalized SerDes Tester
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