Granite River Labs

KayaQ™ Framework Software for Calibration and Test
Automation

Installation and Quick Start Guide

GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
© Granite River Labs 2020 Page 1 of 56



All product names are trademarks, registered trademarks, or service marks of their
respective owners.

The GRL disclaims all warranties and liability for the use of this document and the
information contained herein and assumes no responsibility for any errors that may appear
in this document, nor does the GRL make a commitment to update the information
contained herein.

Contact the GRL office to obtain the latest revision of this document

Questions regarding this document in the GRL may be forwarded to:

Granite River Labs 3500 Thomas Road, Suite A, Santa Clara, CA 95054
Phone: 408-627-7608 Fax: 408-912-1810
E-mail: info@graniteriverlabs.com

http:/ /www.graniteriverlabs.com

DISCLAIMER

This document is provided "as is" with no warranties whatsoever, including any warranty
of merchantability, no infringement, fitness for any particular purpose, or any warranty
otherwise arising out of any proposal, specification, or sample. The GRL disclaims all
liability for infringement of proprietary rights, relating to use of information in this
specification. No license, express or implied, by estoppel or otherwise, to any intellectual
property rights is granted herein.

All product names are trademarks, registered trademarks, or service marks of their
respective owners.

Copyright © 2020 Granite River Labs

GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
© Granite River Labs 2020 Page 2 of 56



TABLE OF CONTENTS
1 INTRODUCTION
2 RESOURCE REQUIREMENTS

2.1  SOFTWARE REQUIREMENTS ..cccoitiirismsninismsmsssssssssssassssssasssssssssssssssssessassssssssassssassanssans

3 SETTING UP GRL KAYAQ AUTOMATION FRAMEWORK

3.1 DOWNLOAD AND INSTALL GRL KAYAQ FRAMEWORK ....ccvurererrrrreresesennssssesessssssseneans

3.2 LAUNCH AND SET UP GRL KAYAQ FRAMEWORK ...c.vvvureresrneresesessssesessssssssssessssssssesass
3.2.1  Set Up Python ENVIrONmMENt ......comeenereenesssisseseesessessssssssssssssessessssssssesses

4 USING GRL KAYAQ AUTOMATION FRAMEWORK

4.1 OVERVIEW OF GRL KAYAQ FRAMEWORK WORKFLOW .....covusumsrsssresesssssssesessssssssenass
4.2  DEFINE A NEW PROJECT cuioicitrriercrtrnssesesesssssessssssessssssssssssssssessssssssssssssssssnsssssssnssssns

4.3 SET UP EQUIPMENT ..ctetrtrtiererestsesesessssesesessssssessssssssessssssssssssssssssnsssssssssssssssssnsssssssnssssns
4.3.1 Manually Verify Connection to Equipment........ccconmeneresneeneensensennenn.

4.4 DEFINE TEST SESSION wueetiieterereesersesersessssessssesssssssesssssssssessassssssssssssssssssssessssssssssssssessassnees

4.5  OVERRIDE EVENTS ititiriiiuisisisssssssesssssssssssssesssssssssssssessssssssssssssssessssssasssssssssssasssssssssssens
4.5.1 Override Event With COAe .. sssesesssssssssssssssssens

4.6  DEFINE CONNECTION DIAGRAM uevvetiuirtiesresresssessesesessssesssssssssssssssssssssssesssssssssssssssssassnens
4.7  DEFINE PVT CONFIGURATION ..ttistrresesseressessesessesessessssesssssssessssessssesssssesssssssssssessessassnens
4.8 DEFINE TEST CONDITIONS ..vteisueetrueessesesesessesessessesessessssessssessssssssssssessssssssssssssssssssssassnees

4.9  DEFINE TEST SELECTIONS ..ouetitsssureresessuseseressssssssesessssssssessssssssesessssssssenssssssssssssssssssssans
4.9.1 Define INdividual TestS. .. sssessessssseses
4.9.2  Use an EXisting ModUIE ...
4.9.3  Define TeSt GIrOUPS..ccumrrererrensinsssesessesssssssessessssssssssessessssssssssssssssssssssssssssssssnes

4.10  DEFINE SETUP CONFIGURATIONS ...cetsvesreerserersesessesessessssessssesssssssessssssssssssssssssssssassnens
4,11  DEFINE COMPLIANCE LIMITS .tivistiisteresesersesessesessessssesssssssssssssssssesssssesssssssssssssssssassnens
412 RUN TESTS ctiireistreeserestressssssesssssessssessssessssssssssssesssssssssesssssssssssssssssssssssesssssssssssessessassnees

4.13  DEFINE TEST RESULTS AND REPORTS ..cccsvuriereremsssssseessssssssesssssssesssssssssesssssssssesans
4.13.1  Test Session INformation ...
4.13.2  Test SUMMATIY TabIe ..o sssssses s sssssessesssssssenes
4.13.3  TeSt RESUILS .o bs e b s
4.13.4  Delete TeSt RESUILS .. sss s s essssssssssssssesses

5 EXAMPLE FOR WRITING A NEW TEST
6 USING GRL VISUAL SCRIPTING TOOL

6.1 PROGRAMMING EXAMPLE....cccisistssisessessisessesessesessessssessssesssssssessssessssssssssssessssessssssssnssessssns

7 USING PREDEFINED MODULES

GRL KayaQ Framework Installation & Quick Start Guide
© Granite River Labs 2020

Rev. 2.0
Page 3 of 56



7.1 USING STANDARD MEASUREMENT STEP MODULE ...cccccvisiiccssirs s snsss s sssss s ssssssssssssssssssanss 52
8 APPENDIX A: SAMPLE PROJECTS 56

GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
© Granite River Labs 2020 Page 4 of 56



List of Figures

Figure 1. Set Up Python ENVIFONIMENT ...t sesessss s ssssssssssssssss s ssssssssssssssssssssssssssssesnes 12
Figure 2. Add or Edit System Variable.......esieseiseisessssss s sssssessssssssssssssssssssssssssssees 12
Figure 3. Select Project Options from Application MeNU........uveenreneeneensensensenessessssssssssssssesssssssssssesnes 13
Figure 4. Enter NeW Project Details ... sesessssse s sssssssss s sssss s ssssssssssssssssssssssssssssssnes 14
Figure 5. Set Up EQuipment EXamPLe #1.......onnineesssssssssesssssssssssssssss s ssssssssssssssssssssssssssssssnes 15
Figure 6. Set Up EQUipment EXamMPLe H#2.......coeonmniniseessesssssise s ssssssss s ssssssssssssssssssssssssssssssnes 15
Figure 7. Set Up Equipment EXample #3 ... sssssss s sssssssssssssssssssssssssssss 16
Figure 8. Set Up EQuipment EXamPle H#4 ... ssssssss s ssssssssssssssssssssssssssssssnes 16
Figure 9. Set Up EQuipment EXampPle #5.......oonneessessisssse s sssssssss s sssssssssssssssssssssssssssssnes 17
Figure 10. Set Up EQUipment EXamMPLe H#6 ......cocreorirmninineeseensissisesssssssssssssessssssssessssssssssssssssssssssssssssnes 17
Figure 11. Successful Equipment Setup Connection EXample ... 17
Figure 12. Manually Verify Equipment CONNECHIVILY ..o sesssssssssssessessessssssssssss 18
Figure 13. Enter DUT Information EXamMPLe .......ccominirenenmensinisessssssssssssssssssssessesssssssssssssssssssssssssssssnes 18
Figure 14. Enter Test Information EXampPle........coinininneniniesssssssssssesssssssssssssssssssssssssesssssssssssnes 19
Figure 15. Event Override SCreen EXampPle..... o inssisesssssssssssssssssssss s ssssssssssssssssssssssssssssss 20
Figure 16. Event Override Script Entry Example for Python Code ... 20
Figure 17. Define Connection Diagram EXample #1 ... sssssessesssssssssses 21
Figure 18. Define Connection Diagram EXample #2 ... ssssssssessssssssssss 21
Figure 19. PVT Configuration EXample #1 ... sssssesssssssssssssssssssssssssssssss 22
Figure 20. PVT Configuration EXample #2 ... sssssssssssssssssssssssssssss 22
Figure 21. PVT Configuration EXample #3 ... sssssssssssssssssssssssssssssssssss 23
Figure 22. Define Test Conditions EXamMPLe # 1. ssssssssssssssssssssssesssssssssssses 24
Figure 23. Define Test Conditions EXamPLe H#2.......coninmnininenesnsssssesssssssssssssssssssssssssssssssssssssnes 24
Figure 24. Define Test Conditions EXample #3........sssssessssss s ssssssssssssses 24
Figure 25. SElECE TESTS SCIEEM ..ottt sss bbb bbb 25
Figure 26. Define Tests EXaMPLE # 1. ss s sssss s sssssssssssssssssssssssssssssss 25
Figure 27. Define TestsS EXAMPIE # 2. sssssssssssss e sssssssssssssss s ssssssssssssssssssssssssssssssnes 26
Figure 28. Define Tests EXamMPLe #3 ... sssss s sssssssssssssssssassass 26
Figure 29. Define Tests Example #4 — Predefined Module ... 27
Figure 30. Define Test Group EXample.....ninieisessisessssss s sssssssssssssssssssssssssssss 28
Figure 31. Define Setup Configuration— Add Custom Page........ccocumniensensennesnessssessessessessesssssesennses 29
Figure 32. Define Setup Configuration— Add Custom CONtrol #1......cconnreneneeneesssnsesesesseesessennnes 29
Figure 33. Define Setup Configuration— Add Custom CONtrol #2........cccmnreneneneeseensesesesssesesseennes 29
Figure 34. Define Setup Configuration— Add SETUP......cceerierirreinsenreenessissesesses s ssenes 30
Figure 35. Define Setup Configuration— Add Variables in Tree Format........ccccououeneencensenenseneeneeneennes 30
Figure 36. Define Compliance Limits— Add Conditional Limits EXample.......c.cccounnmnenereneeneeneennes 31
Figure 37. Define Compliance Limits— Change Conditional Limits Example ........ccccoonnininerneennes 31
Figure 38. RUN TESES SCIEEM ...t s 32
GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0

© Granite River Labs 2020 Page 5 of 56



Figure 39. Generate RepOrt SCre@n H1 ... sss s ssses 32

Figure 40. Generate REPOTIT SCIEEN H2 ... sss e esss s s sesssse e 33
Figure 41. Test Session Information EXampPle........cunemninienesnsssssesssssssssssssssssssssssesssssssssssnes 33
Figure 42. Test Summary Table EXAMPIE ..o ssssssss s sssssssssssssssssssssssssssses 34
Figure 43. Test ReSUItS EXAMPIE......cririniriirniiensissessiss s sssss s sssssss s ssssssessssssssssssssssssssssssssssssees 35
Figure 44. Test ReEPOTIt DEIEed ... sessssss s sssessssssssssss s ss s s sasssssssssssssssssssns 36
Figure 45. Writing Test EXample— Edit TEST.....cuninieisnsissisessssssssssssssesssssssessssssssssssssssssesssssssssssnes 37
Figure 46. Writing Test Example— Write/Define Test Behavior........nensensseseseessenseneennes 37
Figure 47. Writing Test Example— USing C# SCrPt #1 ... ssssssssssssssssesssssssssssnes 38
Figure 48. Writing Test Example— USing C# SCIriPt #2 ..o sssssessesssssssssses 39
Figure 49. Writing Test Example— Using Python SCript #1 ....oonnnnnienessinsesssssssessesssssessssns 40
Figure 50. Writing Test Example— Using Python SCript #2 ......nnnnneneseissessssessesesssssessesns 40
Figure 51. Writing Test Example— Using ViSUal SCIiPL.....commmnenenmnsrnsinsenesessessessssssssssessessssssssssnes 41
Figure 52. Writing Test Example— Using Predefined Module........c.cnnnennenesinsensenseseseeseeseseennes 42
Figure 53. Using GRL Visual Scripting Tool Example- Launch Visual Script Tool #1 .......cccooeueenee. 43
Figure 54. Using GRL Visual Scripting Tool Example- Launch Visual Script Tool #2 .......ccccuuuruunee. 43
Figure 55. Using GRL Visual Scripting Tool Example- Visual Script Tool Features.........cconuneunnee 44
Figure 56. Using GRL Visual Scripting Tool Example— Using Variables.........ccounnnenennenieneeneennes 44
Figure 57. Using GRL Visual Scripting Tool Example— Add Node #1.......coonmirensncenseneseeseeseesenns 45
Figure 58. Using GRL Visual Scripting Tool Example— Add Node #2.......cccorirneneensenenseseeseesennes 45
Figure 59. Using GRL Visual Scripting Tool Example- Perform Debugging and Stepping.............. 46
Figure 60. Using GRL Visual Scripting Tool Example- Select Main Function Groups for

L Q0S4 0 14000000 0 47
Figure 61. Using GRL Visual Scripting Tool Example- Access Main Function Group APT’s............ 47
Figure 62. Using GRL Visual Scripting Tool Example— Access API Info......c.cccennenenensenenencencencennes 48
Figure 63. Using GRL Visual Scripting Tool Example- Copy Command Line to Clipboard............. 48
Figure 64. Using GRL Visual Scripting Tool Example—- Fraction Code Command #1........cccucureunee. 49
Figure 65. Using GRL Visual Scripting Tool Example—- Fraction Code Command #2.........cccucuneunee. 50
Figure 66. Using GRL Visual Scripting Tool Example—- Fraction Code Command #3.........cccocuruuneee 50
Figure 67. Using GRL Visual Scripting Tool Example- Fraction Code Command #4..........c.ccoconuunee. 51
Figure 68. Using Predefined Modules Example- Standard Measurement Step Module GUI......... 54
Figure 69. Using Predefined Modules Example— Write Code to Read Scope Measurements........ 55
GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0

© Granite River Labs 2020 Page 6 of 56



List of Tables

Table 1. SOftware REQUITEIMENTS ... sss s s ssssssssssssssssssssssssans 10

GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
© Granite River Labs 2020 Page 7 of 56



Revision Record

Revision Date Description of Changes Author(s)

1.6 03/2019 New document layout for existing content Ong Gaik Pheng (GRL)
gpong@graniteriverlabs.com

2.0 03/2020 Added Section 6.1, Programming Example Ong Gaik Pheng (GRL)
gpong@graniteriverlabs.com

GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
© Granite River Labs 2020 Page 8 of 56



1 Introduction

This Installation & Quick Start Guide provides information on using the GRL KayaQ™
framework software application to automate receiver (Rx) or transmitter (Tx) testing with
various equipment.

The GRL KayaQ software platform provides a single framework for all standards and
applications, allowing test engineers to combine scripts and equipment setup files into a test
flow to repeat one or more Rx/Tx tests. GRL KayaQ can be used to automate CTS MOI’s across
multiple Scope/BERT/VNA platforms or integrated into the user’s own automation
environment. The user can also use GRL KayaQ to extend standard solutions to include other
test equipment and test case looping such as RF switches, temperature and voltage control
equipment as well as aggregate test reports.

The following applications are supported by the GRL KayaQ framework:
e PHY Transmitter Testing
o Test Equipment Setup
o DUT Control for Waveform Capture
o Scope Setup & Sequencing
o Reporting
e PHY Receiver Testing
o Test Equipment Setup
o SSG Calibration with Oscilloscope - R], S], IS], TJ, EH
o BER Testing Automation - Loopback with ED or DUT Automation
o Margin Testing
o Reporting
e PHY Return Loss Testing
o Test Equipment Setup
o ENA/VNA Calibration
o Testing
o Reporting

The GRL KayaQ framework allows further customization when integrated into most lab setups
or testplans. For example, GRL KayaQ supports up to x16 lane switching integration and
PVT/stress tests integration. Through GRL KayaQ, the user can also add custom tests using
Python or GRL Visual Scripts as well as controlling GRL applications with third party software
through API.

For GRL’s full KayaQ automation framework license and further details, contact GRL at
support@graniteriverlabs.com.
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2 Resource Requirements

Note: Below are software requirements for the standard GRL KayaQ test platform. Additional

software is required to support scripts of various types if using third party tools.

2.1 Software Requirements

TABLE 1. SOFTWARE REQUIREMENTS

Software

Source

python27

http://www.python.or

download /releases/2.7.6

Python for .Net

http://sourceforge.net/projects/pythonnet/files/

Visual Studio Express

Microsoft (optional)
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© Granite River Labs 2020

Rev. 2.0
Page 10 of 56




3 Setting Up GRL KayaQ Automation Framework

This section provides the procedures to start up and configure the GRL KayaQ framework for
operation. It also helps users familiarize themselves with the basic workflow of the framework.

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

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

3.1 Download and Install GRL KayaQ Framework

1. Download the GRLFrameworkInstallerXXXX.exe package from the Granite River Labs
support site.

2. Run the installer package on the computer where GRL KayaQ is to be used to install the GRL
KayaQ framework application.

3.2 Launch and Set Up GRL KayaQ Framework

1. Once the GRL KayaQ framework application is installed, launch the application and go to
License—>License Details to enable license. For Demo and Beta Customer License Keys, please
request an Activation Key by contacting support@graniteriverlabs.com. Copy the license
string and send to support@graniteriverlabs.com to obtain a license key.

2. Install python27 from http://www.python.org/download /releases/2.7.6 /. Make sure the
installation path is C:\Python27. Note: Do not use version Python33.

3. Install Visual C# if script is to be written in C#.

4. Install VISA components (e.g., TekVISA, Agilent 10).

5. Install other third party components if any (e.g., ScopeApp/RX app RPI module).

Note: The GRL KayaQ framework is an automation platform to ease automation efforts only and
does not license Python, Visual C# or any third-party components. Users of the GRL KayaQ
framework need to ensure eligibility to use these third party tools.

3.2.1 Set Up Python Environment

1. Go to My Computer = Properties.

2. Select Advanced Settings and click on Environment Variables.

3. Look for the ‘PYTHONPATH’ variable in the System variables subpanel. If PYTHONPATH’
does not exist, then click on the New... button; otherwise click Edit....

GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
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FIGURE 1. SET UP PYTHON ENVIRONMENT

User variables for .

Variable Value

Path C:\Users\ o, = \AppData\Local...

TEMP %USERPROFILE % \AppData\Local\Temp

™P %USERPROFILE % \AppData\Local\Temp

New... || Edt. || Delete

System variables

Variable Value )

PSModulePath C:\Windows\system32\WindowsPowerS...

PYTHONPATH C:\Python27\ib\site-packages\win32\ib...

TEMP C:\Windows\TEMP

T™MP C:\Windows\TEMP WA
| New.. || Edt. || Delete |

4. Add or edit the system variable as follows:

o Variable Name: PYTHONPATH

o Variable Value: C:\GRL\GRLFramework\PythonLib

5. Add or edit the system variable as follows:

Environment Variables

Edit System Variable
Variable name: | PYTHONPATH ]
Variable value:
System variables
Variable Value A
PSModulePath C:\WINDOWS\system32\WindowsPowe...
PYTHONPATH C:\Python27\ib\site-packages\win32\ib...
TEMP C:\WINDOWS\TEMP
™P C:\WINDOWS\TEMP Y
New... || Edt.. || Deete |
Lok || concel |

FIGURE 2. ADD OR EDIT SYSTEM VARIABLE
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4 Using GRL KayaQ Automation Framework

This section describes how the GRL KayaQ framework can be used to create a new Project,
consisting of an equipment setup, a series of tests or test groups and output reports.

4.1 Overview of GRL KayaQ Framework Workflow
Follow these steps to fully define a Project using the GRL KayaQ framework:

a) Select the GRL KayaQ framework application from the Application menu drop-down list.
b) Define the Project by name and description.

c) Define the equipment to be used, including their connection addresses.

d) Define any “Event Overrides”.

e) Define a connection diagram for the equipment setup.

f) Define environmental limits, for iterating a test across ranges.

g) Define any Test Conditions to be used in one or more tests.

h) Define the Tests:

i. Define each Test.

ii. Iterate through all tests in the Test Group.
i) Create additional Test Groups as needed.
j) Define one or more Test Reports.

4.2 Define a New Project

Create a new project from the Application tab on the menu bar.

1. Select ‘GRL Framework’ from the Start Menu - GRL.
2. Select the ‘Framework Test Solution’ option from the Application menu drop-down list.
3. On the Application menu, select to start a new Project (Application), Save Project or Load

Project.

[ Application Options  Setup  Import  License  Windows  Help
DisplayPort-AUX Protocol Decode Software [ ] o N
DisplayPort-AUX Protocol Decode Software a4 @ e Fy g ® - *< e
DisplayPort Protocol Decode Software - Y ondder—— | Lib
Framework Test Solution > | New &pplication
Rx Test Solution » 8 Save Project V| |DummyScope v
Tek General Rx Test » Load Project ‘
HDMI Protocol Decode and Compliance Testing Software . Save As ...
SPPI Protocol Decode Software PCIE &ADS Application fu | |DummyBerSeyy
SPPI Protocol Decode Software PCIE Automation
UHS-II Protocol Decode Software Thunderbolt ENA Test Application ¢|| DummyBertSc v
USE 3.0 Performance Protocol Stress Test Suite Type-C ENA Test Application
USB 3.0 Performance Protocol Stress Test Suite UHSII ENA Test Application

USB-PD Protocol Decode Software
|

FIGURE 3. SELECT PROJECT OPTIONS FROM APPLICATION MENU

GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
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& GRL - Automated Test Solution
Application  Options License  Windows Help

New Project pen(Ey

Project Directory: C:\GRL\Tek General Rx Test Browse

Project Name SATA_6G_Gen-RX

Application Name: SATA_6G_Gen-RX

e ][]

FIGURE 4. ENTER NEW PROJECT DETAILS
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4.3 Set Up Equipment

‘r
Select the l] icon under the main menu to access the Equipment Setup screen.

Click on the ‘Add Equipment’ button on the right to add an equipment.

Skip the page if equipment is not required.

The assigned ID is used by the software code to access the equipment.

Follow the example in the figures below.

Repeat the process of entering connection addresses, covering all the relevant equipment.

o Lk whE

Select the “lightning” button (|4 ) for each connected equipment, which should turn green
(| %) once the software has successfully established connection with each equipment.

Appicaton Options Setup Import  Likense Windows Help

Equipment Setup mo B (7] @
Name D Address Type Vendor Lib o

Save

Load

Include Panel

FIGURE 5. SET UP EQUIPMENT EXAMPLE #1

Moghcaton Optiors  Sedp  Import  Lcense  Windows Meb

s e o IAEXTEIXEN. o
Name L™ fqupment Lol ) o
Add Equpment
o l Saw
Equpmert 10 -
Defat Address Load
Equomert Type Osclloscepe -
Tektrorex
Supported Vendor < :::u Include Panel
FIGURE 6. SET UP EQUIPMENT EXAMPLE #2
GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
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Aophcaton  OpSiors  Setwp  Import  Lkense  Windows e

Equipment Setup

Name | W 244 Equipment o
Equpment Name Scope
Equomert 10 Scope
Defat Adsress GPBE 1:INSTR
Equpment Type Oscllcacope -
Tebaronx Aok
Suppated Vendsr ] ore
——
Verdor Name
TekDPOUET Scope | TekOPOETScope &
sk 2 £ rexgenscepe
Ty || Aekinerryector
J | Kanderd SenaPon ¥

Include Panel

FIGURE 7. SET UP EQUIPMENT EXAMPLE #3

Apkcaton  Optors  Setp  Import  Loerme  Windows  Meb

Equipment Setup
Name 0 Address Type Vender ub
Scope | scope Oeci x EAPVSNFS SO N
Add Equipment

Equoment Name BERT
{ Equoment 10 BERT

Defat Address

1216012

BERT

Include Panel

FIGURE 8. SET UP EQUIPMENT EXAMPLE #4
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Acpication Optors Setp Import  Lcerse Windows  Hep
Equipment Setup | ,flomm n m B O A
Name 0 Addvess Type Vendor w o
Scope Scope Add Equipment CHC] —
- [ - Saw ]
BERT
I BERT ‘ Equpment Name 1S Garerstze |
Equpment 1D 151Gen - l
Defot Address coM3
Equpment Type Ober =
Inciude Panel
Atek ( ) | Tekaronx
Suppeded Vendor LS Oher
> ]
Verdor Name
{ = Atek\VarabielS! R e -
Ak ) , QandwdSensPot
> GeneecVISA
’ Y.

FIGURE 9. SET UP EQUIPMENT EXAMPLE #5

Application  Options  View  Preference License Help
Equipment Setup OFNECON I SN © A
| Name D Address Type Vendor Lib 0
Scope Scope GPIB8::1::INSTR Oscilloscope || | Tektronix v | TekDPOJETSc v | 4 | &
BERT : =
BERT 127.0.0.5:23 BERT Tektronix v | TekBertScope v | 4 | W
ISI Generator | j6)Gen COM13 IS| Generator || |Artek v | |StandardSerial v| 4 | =

Equipment Setup

Name ID Address Type Vendor
Scope Scope GPIB8::1::INSTR Oscilloscope | [Tektronix
e BERT 192.168.0.39:23 BERT [Tektronix  ~
131 Generator | (j5iG5n com3 ISI Generator | [Artek

FIGURE 10. SET UP EQUIPMENT EXAMPLE #6

Lib

.]‘ [TekDPOJETSC ~|

[TekBertScope v] ’

v‘ [StandardSerial v] ’

FIGURE 11. SUCCESSFUL EQUIPMENT SETUP CONNECTION EXAMPLE
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4.3.1 Manually Verify Connection to Equipment

The developer can also select the E] icon (beside the “lightning” icon) to issue a command
manually to an equipment. For example, for a GPIB supported equipment, “*idn?” is the
recommended way to check if the equipment responds to the framework correctly, as shown
below:

10 Command E‘M
-
Query: idn?

Respond: TEKTRONIX.MSO73304DX.B260691.CF:91.1CT FV:7.3.0 Build 9

FIGURE 12. MANUALLY VERIFY EQUIPMENT CONNECTIVITY

4.4 Define Test Session

Select the @ icon under the main menu to access the Session Info screen which provides
information fields for the test session to be run. The information entered will be included in the
test report generated by the framework 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.

Application  Options License Windows Help

Session Info

d;  DUT Inb ‘. Test Info 8 Software Info

DUT Manufacturer GRL
DUT Model Number TBT3 Host 1

DUT Senal Number 00000000001

FIGURE 13. ENTER DUT INFORMATION EXAMPLE
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Application Options License Windows Help

Session Info

ili| DUT Infe ‘. TestInfo ™| Software Info

Test Lab GRL Taipei Labs
Test Operator Dawd
Test Date 2016/01/01

FIGURE 14. ENTER TEST INFORMATION EXAMPLE

4.5 Override Events

The Event Override screen allows the user to override an event with code. The events listed
here are supported by the GRL KayaQ framework:

¢ OnRunStarted: An event that is triggered before a new run session is started. For
instance, one might initiate the DUT initial state here.

e OnTestConditionedChanged: An event that is triggered when any condition that is
defined in the ‘Condition’ screen is called. For instance, this might be useful for one to
change a DUT state (e.g., changing the DUT bit rate or control the switch matrix to a
different lane).

e OnStressTestConditionChanged: An event that is triggered when any condition that is
defined in the ‘PVT Condition’ screen is changed (e.g., changing voltage or temperature).

e OnTestGroupChanged: An event that is triggered when “Test group” of test is changed.
e OnTestStarted: An event that is triggered before starting a test item.

e OnRunEnded: An event that is triggered after a run session is completed. For instance,
one might aggregate data in this event.

e OnUserStopped: An event that is triggered when a test run is stopped after clicking on
the “Stop” button. For instance, one might clean up/reset the DUT state after a test is
cancelled.

e OnControlChanged: An event that is triggered when a GUI control component (e.g.,
checkbox, combobox, textbox) defined in the framework receives user input. For
instance, once might hide certain tests to be seen by end users when different specs
(defined by a text box) are changed.

GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0
© Granite River Labs 2020 Page 19 of 56



Application Options Setup Import License Windows Help

Event Override

OnRunStarted
OnTestConditionChanged
OnStressTestConditionChanged
OnTestGroupChanged
OnTestStarted

OnTestEnded

OnRunEnded

OnUserStopped
OnControlChanged

PVT Jitter Test

Edit Event

Save

[T] Include Panel

FIGURE 15. EVENT OVERRIDE SCREEN EXAMPLE

4.5.1 Override Event with Code

1. Select any of the events and select Edit Event.

2. Select the type of code (e.g., Python, Visual Script) to be used when the ‘Event’ dialog is

opened.

3. Provide a Name for the script and select Edit Script. A script will open in a new window
for the user to write code to override the event.

,ﬁ Tek General Rx Test -
Application  Options  Setup Import  License  Windows Help
Event Override A
OnRunStarted
OnTestConditionChanged
OnStressTestConditionChanged Edit Event
7 OnTestGroupChanged
OnTestStarted Save
OnTestEnded
OnStressConditonRunEnded o “
OnRunEnded 74 OnRunStarted.py - C\GRL\Tek General Rx Test\Sample Projects.. =
gzg:::i‘g&i"ged File Edit Format Run Options Windows Help
| sys: ;’
FUTCPIPClienc;
FURppOb) 1 *
Event - 0O ResultReport
Equipment t *
®) Python ) Visual Script FVAppObj.UpdateRunStats ("Start Running Test\n”)
print FWAppOb).GetCurrentTestNawe ()
OnRunStarted py | EdtScipt |
0K
Ln:1/Col: 0
FIGURE 16. EVENT OVERRIDE SCRIPT ENTRY EXAMPLE FOR PYTHON CODE
GRL KayaQ Framework Installation & Quick Start Guide Rev. 2.0

© Granite River Labs 2020

Page 20 of 56



4.6 Define Connection Diagram

The suite of tests is usually documented with a diagram showing the equipment setup. This
helps the user to properly connect the devices, and to proceed with the tests.

The Connection Diagram Maker screen allows the user to add a connection diagram and give a
unique name to it. The connection diagram can then be tied to the test created later in the
‘Select Tests’ screen.

Application Options  Setup License Windows Help

DUT 2 Channel(DUT2 CHAN)

\ = )

(] Include Panel

FIGURE 17. DEFINE CONNECTION DIAGRAM EXAMPLE #1

Connection Description: DUT 2 Channel
Connection Tag: DUT2_CHAN

CALIBRATION: EYE OPENING

Instruction:
Step 1: Please Connect the CHAN1 ... |

FIGURE 18. DEFINE CONNECTION DIAGRAM EXAMPLE #2
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4.7 Define PVT Configuration

The ‘PVT Configuration’ screen integrates PVT capability in such a way that the user only needs
to define the PVT conditions, and a PVT test plan will be automatically populated for all the

written tests.

@ PVT Jitter Test
Application  Options  Setup Import License Windows Help
PVT Configuration & B & @ 0w X0-)
Voltage
¥ Voltage_1
¥ Voltage_2

» B

>

()
QIE

Add Condition
Delete Condition
Edt
Apply To Tests

Save As Default

Restore Default
[ Include Panel

FIGURE 19. PVT CONFIGURATION EXAMPLE #1
To add a PVT condition:

1. Click on the Add Condition button on the right and a dialog will pop up as below.

2. In the example below, definitions are made for 3 corners— T1, T2 and T3, and the default

settings for T1, T2, T3 are 10C, 20C, 30C, respectively.

Test Conditions

New Condition Group: | Temperature

_—y ]

Description: Temperature
Condition To Add: T3 Variable
T1
Description: T3
T2

Value
10
20

Add

Remove

OK

Edit

FIGURE 20. PVT CONFIGURATION EXAMPLE #2
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3. Click OK after defining the PVT condition. Now a new column of conditions is added to the
“PVT Configuration” page as below.

PVT Jitter Test - oKl
Application  Options  Setup Import License Windows Help

PVT Configuration B OO mXO>> B O A

[

Add Condition
Voltage™ Temperature

Delete Condition
v T1 10
VT2 20 Edit
VT3 30

Apply To Tests

Save As Default

Restore Default
[] Include Panel

FIGURE 21. PVT CONFIGURATION EXAMPLE #3

4. To access the condition parameter in the code, use FWAppObj.GetProperty(“Condition”).
For example, FWAppObj.GetProperty(“Temperature”) should return T1, T2, or T3.

5. To access the value (or temperature tied to the condition), use
FWAppObj.GetProperty(“EitherCondition_PVTValue”). For example,
FWAppODbj.GetProperty(“T1_PVTValue”) returns “10” in this case.

4.8 Define Test Conditions

o3
Select the icon under the main menu to access the ‘Condition’ screen which can be useful
when there is a need to repeat the same test without replicating/rewriting the code for each
repetitive condition. For instance, in some circumstances, a DUT specific test plan might be
required. Some DUT/standards might have different conditions to tests, and different
conditions might have different specifications. In such a case, the user might want to define or
organize a more DUT/standard set of specific conditions to handle the test. This can be done on
the Conditions screen.

For example, a DisplayPort DUT requires tests to be carried out on 5.4 Gb/s, 2.7 Gb/s and 1.62
Gb/s data rates; and 400 mV, 600 mV, 800 mV output levels.

The Conditions screen allows the user to create a test plan/permutation table so that the user
only needs to write code for a test once, and then the software can permute through all the
conditions defined. The user can also define “condition-specific limit” for the test.

To add a condition:
1. Click on the Add Condition button.

2. Add a Condition Group and the condition to permute.
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@ PVT Jitter Test
Application  Options  Setup Import License Windows Help

Conditions

Add Condition

| Data Rate Swing. [

Delete Tab

5.4Gbps
27Gbps )
1.62Gbps | Edit

| Save
I * [ Include Panel

FIGURE 22. DEFINE TEST CONDITIONS EXAMPLE #1

’ Remove

FIGURE 23. DEFINE TEST CONDITIONS EXAMPLE #2

Test Conditions - 0O

New Condition Group: {DataRae
Description: [Data Rate

: : HER2
Condtion To Add: |RBR | HER .

= RBR
Description: ~1.GZGbps

fed | Remove | [ E# |

OK

FIGURE 24. DEFINE TEST CONDITIONS EXAMPLE #3
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4.9 Define Test Selections
Select the n icon under the main menu to access the ‘Select Tests’ screen which allows the
user to create tests and test groups:

e (lick on the Add Group button to add Test Groups. Always organize a group well for
optimized test flow.

e (lick on the Add Test button to add Tests.

Select Tests &+ ® [E' o> B () lZ]
=-[J@ All Tests Select Tests i N [ Add Group ]
--[J@® Demo Write GPIB
& [J@ TestGroupt Add Test
' [ @ MessageBox Test :
[[J@® WriteResult Test | Edit Test
[J® Ermor Handling
l )@ Variables ‘ Remove Test
[]19® Waveform Processing T T
L[ ]® CSharp Sample | ove Up
Move Down
b Save
[ Include Panel

FIGURE 25. SELECT TESTS SCREEN

Once a test item is added, the user can click on the Edit Test button to define the test behavior.

4.9.1 Define Individual Tests

An example of the sequence for writing a new test is provided in Section 5.

in condition tab
Test Definition Test Conditions /

A Description for the test

. ’ Tie to conditions I c Echr
I \DeEmphasis Test PO I “—£dit Condikion
20 S more spedific
W‘ An Identifier to the test. @ Pre-Test binding
- Must be Unique Post-Test

Preset PO{PresetP0) =) -
. | Tast Limils.
I O% ® I L Edit Script | Test Limits: | <> vl
Test Class: Either python or c# Uhosr Lua: [45
script )
DoErwhiodsTon N Lower Limt: /-5
Test Parameters: e 48
PO

Define Test limits for
the test

FIGURE 26. DEFINE TESTS EXAMPLE #1
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To tie a test to conditions defined previously, select the Tie to Conditions checkbox, click on
the Edit Conditions button, and choose the conditions the test needs to run.

Test Definition
Test Definition Test Conditions
Test Name: Tie to condtions
Total Jitter Test
Tag:
TotalJitter Test ® Pre-Test
Add To: Post-Test
All Test(AllTest) v
O ct ® Pytho O Visual Test Limits:
A @ n Q) Visual
[ Informative Test
Edit Script Edit Script
Test Class: Test Limits: |<
TotalJitterTest v Upper Limit: |0.5
Test Parameters:
Unit: ul
Connection Tag: Tock State:
None v
SuperDevi
OK

All Combination
Data Rate | Swing

™ Al
[] HBR2

[J Any
[] HBR

Test Condition Permutation

[[] Highest  [] Lowest
] RBR

HBR2 Levell
HBR2 Level2
HBR2,Level3
HBR Levell
HBR.Level2
HBR.Level3
RBR.Levell
RBR.Level2
RBR Level3

Y

Generate
Condttions

<< Add

Remove >>

OK

FIGURE 27. DEFINE TESTS EXAMPLE #2

When the Test Definition window opens, the user has the option to select the language used to
write the test script, whether it is C#, Python or GRL Visual script.

Alternatively, there is also an option of ‘Load Module’. This option allows the user to easily add
tests by configuring the test flow through a user-friendly GUI with minimal knowledge in

writing scripts.

Test Definition Test Definition - o IEN
Test Definition Test Conditions Test Definition Test Conditions
Test Nam?: Tie to conditions Ce Test Name: Tie to conditions Eu:d?liiluns
Demo Wiite GPIEB Demo Wiite GPIB
Tag: . Tag:
Demow/iteGPIB ® ::T:f‘ DemawitePIB ® PreTest
Add To: ost-Test Add To: Post-Test
All Tests{AllTestGiroup) he o Al Tests{AIT estGroup) v
OCh @ Pyth O Visual T Test Limits: Test Limits:
I (®) Python ) Visual I Edit Script [ irfomsiive Test O ct (® Python O Visual Edit Script - f ey
() Load Module | CalibrationStepModule 2 TestLimts [< () Load Module | CalibrationStepModule v| Test Limits: |< ¥
CaﬁbralionSleMod\.de )
Upper Limit: 0.5 | StandardMeasurementStepModule | Upper Limit: |05
Test Script: Unit: hd Test Seript: Unit: v
DemoTest Y DemoTest v
Test Parameters: Lock State: Test Parameters: Lock State:
Connection Tag: Developer Connection Tag: Developer v
Testing v Testing v
oK ] oK
FIGURE 28. DEFINE TESTS EXAMPLE #3
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4.9.2 Use an Existing Module

Predefined modules are available to ease the user’s work to create common test functions.
Predefined module availability will be based on the license options purchased by the user.

To use a predefined module, select Load Module and the module to be used. Refer to Section 7,
Using Predefined Module for more details.

Click on the Edit Script button and a flowchart-like GUI will appear for the user to configure the
test behavior. An example of “CalibrationStepModule” is as shown below.

@ - oliEN
Calibration Step M Tiat 10
Test Tag MessageBoxTest E stimate Next BERT Setting
BERTID: |BERT v Algorthm Type: || ines vl [» Trial N
S Setting Urit %Ul ’
ScopeD: [ >cope y b User Code to set BERT
Indtial Setting 10 . Puum;:ss >
oduleN etti
Highest Setting 1000 ( ng)
User Script Lowest Setting 0 I R
l PID Gain: 100 ! Autoscale Waveform
[V Acquire Waveform
ul
1. Load BERT Corig Fie: [ Fagit Uk -
Tuw 0.1
Min: 00395 User Code to Read >
Measwement
Test Pattem: . Lo (CaModuleMeasakue)
User Script > l
| | -
2 Load Scope Setup Fie 8 User Script N ) I Measurement Matched? >
- Report Configuration Add User Sciipt >
User Script Long Name: Sinusoidal Jiter
- Short Name: S I
3. Auto Scale Waveform .
() Show Plot End of Calibration
CH1,CH2 MATH1
-

FIGURE 29. DEFINE TESTS EXAMPLE #4 — PREDEFINED MODULE

4.9.3 Define Test Groups
Figure 30 shows an example of how a test with the name “Rise Time” is being added to the Test
Group “All Tests”.

The user has selected Add Group using the button on the right of the Select Tests screen, and
given the Test Group its name. Then the user selected Add Test to open the first Test Definition

window.
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Agplcation  Optiors  Setwp  Import  Loense  Windows  Meb
Select Tests o
pr—
4 Test Defstion
1 Add Group 0
Test Defindtion Test Conditions Add Test
- Ede Ede Test
Tost Name Tie to condtons et
Rse T
= re T Remove Test
A & Pro-Test Move Up
AddTo FouTou Move Do
ATests(NTests_001) .
- Voot Test Limits Sawe
e irfomative Test Inchude Panel
Ford RardardMeasurement
® Load Modde SepModje v Vtine: G .
Upper Lt 75e-12
iCommand :Légg
iCommand FIL T L 312
; 0PC? Lower Lt 2®
Response: 1 1 Ut
Canw.:g;)’mﬂl 4 ot Sopt
R: o “ RseTme -
[Command: EXPORT £} Test Paameters
jCommand EXFPORT W Lock State
Query OPC?
Response: 1 - Levmiper -
[Command  EXPORT §] S e
jQuery. 0PC? None .
Response 1
iCommand FLESYSTH
JOuery: DPOJET ALOT]
Response
JQuery. DPOUET PLOT] oK
Response
jQuery DPOJET PLOTY | |
Response W
JOuery. DPOJET PLOT4
Resporse
Endng Teat
Teat session completed ot 0555 17 AM

FIGURE 30. DEFINE TEST GROUP EXAMPLE

4.10 Define Setup Configurations

The user interface may be enhanced by including additional test parameter settings or a custom
control.

On the ‘Configurations’ page, the developer can add custom GUI control components like label,
textbox and combobox.

The control created can be accessed by FWAppObj.GetProperty(“ControlTag”).
¢ Switch to Developer Mode to add/remove GUI control.
e Switch to User Mode to test the control added.

For instance, in the example in Figure 33, the user has defined a control called “DUTType” with
Options of “Gen1” and “Gen2”.

To access this control from script, one can use FWAppObj.GetProperty(“DUTType”).
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Appicaton  Optons  Setup  Import

Setup Configuration

Lcense  Windows  Heb

5
o Remove Page

-
Add Custom Page

Add Control

Page Name

1SiGeneratod

: Lox ] -
——

; Remove Control
Rename

[ Edit Control |
( Save
Developer Mode

| Include Panel

FIGURE 31. DEFINE SETUP CONFIGURATION— ADD CUSTOM PAGE

% Add Custom Control
Se

Control Type.

ComboBox v
1SIGenSec
ISI Generator Select

Cortrol Name:
Control Descrption:

Rem to Add

ek
151 Board| e

(=)

___AddPage |
| Remove PaqL

" Remove Control |
___Rename |
| Edit Control

[ sawe

[ Dénlop?v?ﬂodj ]

Include Panel

———

FIGURE 32. DEFINE SETUP CONFIGURATION— ADD CUSTOM CONTROL #1

@ PVT Jitter Test _— x |
Application  Options  Setup Import License Windows Help
Setup Configuration B B & & % @ aXxe->-H © (A
—
Add Page 0'
< | | DUT Setup > ori0% Paa
Add Control
EUTType: Gent 4 Remove Control
Raoane
Save
User Mode
[] Include Panel
FIGURE 33. DEFINE SETUP CONFIGURATION— ADD CUSTOM CONTROL #2
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Setup Configuration

Setup

App IP:

API DIl Path:

Setup Configuration

192.168.0.3

C:\PCIERemote

Add Page
Remove Page
Add Control

Remove Control
Save

Developer Mode

[] Include Panel

FIGURE 34. DEFINE SETUP CONFIGURATION— ADD SETUP

The Test Configurations tab allows the user to add configuration variables, which can later be
accessed in Tree format. A ‘config’ can be a text box or a combo box.

Demo Application

Application  Options Build View License Help

Configurations

All Tests

Channel: |1 v
Configuration
TestGroup1

Config Type: ComboBox
Config Tag: [Channel]

Config Name: Channel

Choices(Ootionalt

1
Seperate Choices “Enter” ;
4

Default Choice: 2

Descriptiors

OK

Cancel

FIGURE 35. DEFINE SETUP CONFIGURATION— ADD VARIABLES IN TREE FORMAT

4.11 Define Compliance Limits

Select the Ialicon under the main menu to access the ‘Compliance Limits’ screen which allows

the user to customize compliance limits for each test condition. This option is only available for
those tests that are defined as “Tied to condition”.

To override a limit, click on the Add Conditional Limits button and then select the condition to

be overridden.
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| PCIE Automation - T
Application  Options  License  Help

Compliance Limits

[] Include Panel

FIGURE 36. DEFINE COMPLIANCE LIMITS— ADD CONDITIONAL LIMITS EXAMPLE

To change the limit, select the condition and then edit the limits.

Compliance Limits

DeEmphasis Test PO( Conditional Limits

' DeEmphasis Test PO
l il 173

[J Include Panel

FIGURE 37. DEFINE COMPLIANCE LIMITS— CHANGE CONDITIONAL LIMITS EXAMPLE

4.12 Run Tests

Select the E] icon under the main menu to access the ‘Run Tests’ screen which initiates the
test run. Select the following options to run tests:

o SKip Test if Result Exists — If results from previous tests exist, the software will skip
those tests. This allows the user to resume a test from previous test.

o Replace if Result Exists - If results from previous tests exist, the software will replace
those tests with new results.
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e Delete Existing Results - Delete all results before a test run begins, so that the user gets
a fresh report.

¢ Run Tests - Run all the tests in a single trial.

¢ Run Tests with PVT - Run all the tests with all the conditions defined in the PVT
Configuration screen.
PVT Jitter Test - o IEl

Application  Options  Setup Import License Windows Help

Run Tests ’6”»»’6”-"6’@—"'-'&.*(0-;D-»i © A

| Run Option
©® Skip Test ¥ Resut Bxdsts
Run Tests

Replace F Resut Bosts

(Restart) Delete Bxisting Resuts Run Tests with PVT

E [ Include Panel ﬂ

FIGURE 38. RUN TESTS SCREEN

4.13 Define Test Results and Reports
Select the B icon under the main menu to access the ‘Report’ screen which displays all the
results from all the test runs.

If some of the results are not desired, they can be individually deleted by selecting the Delete
button.

For detailed test report, click on the Generate report button to generate a PDF report. To have
the calibration data plotted in the report, select the Plot Calibration Data checkbox.

PVT Jitter Test - o IEd

Application  Options  Setup Import License Windows Help

Result | Stress Results o'
Generate report

Report

No Test Name Result Limits Value SSC ‘

1 Total Jitter Test <05000UI  1.0937 Ul N
2 Total Jitter Test(Visual Script) LI < 0.5000 Ul 0.0000 UI N

‘; Delete
\E Delete Al

Configure Save

E [7] Include Panel H

FIGURE 39. GENERATE REPORT SCREEN #1
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>

Application  Options  License Help
Report
No Test Name Result Limits Value Tmre Ar
1 DeEmphasis Test P0 -7.5000<=X ... 0.0044 dB ™ A
' 2 DeEmphasis Test P1 -4.5000<=X ... 0.0588 dB ™ A
3 DeEmphasis Test P2 -5.9000<=X ... 0.0065 dB ™ A
k 4 DeEmphasisTest P3 -3.5000<=X ... -0.0039 dB ™ A
5 Preshoot Test P5 0.9000<=X ... -0.0304 dB ™ A
6 Preshoot Test P6 1.5000<=X . -0.0065 dB ™ A
7 DeEmphasis Test P7 -7.5000<= X -0.0596 dB ™ A
8 Preshoot Test P7 ail l 25000<=X... 0.0173dB ™ A
a NoFmnhacic Tact PR A AANNe= Y N NNA1 AR ™ a
< >

<

Generate report

Delete

[7] Include Panel

FIGURE 40. GENERATE REPORT SCREEN #2

4.13.1 Test Session Information

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

DUT Information
DUT Manufacturer

DUT Model Number
DUT Serial Number

Test Information
Test Lab

Test Operator

Test Date

Software Version

Software Revision
Tek BERTScope FW
DPOJET Version
Tek Scope FW

Company A
Model B
SN01234567

Lab A
Operator 1
12/01/2016

0.000.000.0001
11.01

71238

76.0

FIGURE 41. TEST SESSION INFORMATION EXAMPLE
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4.13.2 Test Summary Table

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

results.

No | TestName Limits Value Results Preset SsC SJLF

1 Launch Amplitude Calibration True/False True Pass

2 De-emphasis Calibration True/False True Pass

3 Pre-shoot Calibration True/False True Pass

4 Buj Calibration True/False True Pass N/A SSC_ON N/A

5 Buj Calibration True/False True Pass N/A SSC_OFF N/A

6 Rj Calibration True/False True Pass N/A SSC_ON N/A

7 Rj Calibration True/False True Pass N/A SSC_OFF N/A

8 Sj Calibration True/False True Pass N/A SSC_ON SJ1

9 Sj Calibration True/False True Pass N/A SSC_ON SJ2

10 Sj Calibration True/False True Pass N/A SSC_ON SJ3

11 Sj Calibration True/False True Pass N/A SSC_ON Custom_SJ1
12 Sj Calibration True/False True Pass N/A SSC_ON Custom_SJ2
13 | Sj Calibration True/False True Pass N/A SSC_ON Custom _SJ3
14 Sj Calibration True/False True Pass N/A SSC_OFF SJ1

15 | Sj Calibration True/False True Pass N/A SSC_OFF SJ2

16 Sj Calibration True/False True Pass N/A SSC_OFF SJ3

17 Sj Calibration True/False True Pass N/A SSC_OFF Custom_SJ1
18 | Sj Calibration True/False True Pass N/A SSC_OFF Custom_SJ2
19 Sj Calibration True/False True Pass N/A SSC_OFF Custom_SJ3
20 | Tj Calibration True/False True Pass N/A SSC_ON N/A

21 Tj Calibration True/False True Pass N/A SSC_OFF N/A

22 Insertion Loss True/False True Pass

23 Crosstalk Calibration True/False True Pass

24 RX Compliance Test True/False True Pass Preset No EQ SSC_ON SJ1

25 | RX Compliance + Margin Test True/False True Pass Preset No EQ SSC_ON SJ1

26 RX Margin Search Test True/False True Pass Preset No EQ SSC_ON SJ1

FIGURE 42. TEST SUMMARY TABLE EXAMPLE

4.13.3 Test Results

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

each test run.

22. Insertion Loss
Pass/Fail Stats

Test Limits

Result

Cal Parameter
InsertionLossCal Settings

Measured Value

Test completed time

Pass
True/False
True
InsertionLoss_
20.0000
23.2540 dB

05 April 2018 20:08:00 PM
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Screen shots 1

File | Edit | Vertical | Digital | HorizAcq | Tng | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

(M3 Y

@> Sample Rate [a)
. 200GS/s
&

Record Length(®)

(M3 : s 2600
e

TP 89.8mV 1.3ns AT 10.33GV/s -27.5ps 37.5ps ([Me™ /oov |( 1.3ns/div 100Gs/s 1T 5.0ps/pt
@7 10.33GV/s 1.3ns - Single Seq |
@D 10.0dB 10.0GHz 16 acqs RL:2.6k
AT 89.8mV 6.5ps  -27.5ps 37.5ps Man  April 05, 2018

@ [40.56408 1.25GHz
63.818B [11.256h0z |
.23.25408 10.0GHz
|2.325ndB/Hz 100ps

Horizontal

Mode Sample Rate
| 200GS/s (@

—_— A

Constant Sample Rate Scale

Automatic

Position
[ 49.31%

InsertionLossCal Plot

InsertionLossCal

23.254 * InsertionLossCal
= Linear Curve

21.3288

19.4036

Measured(dB)

17.4784

15.5632

13.628

25 7.5 125 17.5

Setting

FIGURE 43. TEST RESULTS EXAMPLE
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4.13.4 Delete Test Results

To individually delete any unwanted test results, select the corresponding result row and
Delete button.

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

Report 0 |Z]
Result — 0
No Test Name Result Limits Value Preset SSCSJLF ’7‘ Ensieelsnpon
[;‘ Delete
,;‘ Delete All
Plot Calibration Data
FIGURE 44. TEST REPORT DELETED
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5 Example for Writing a New Test

Here shows an example of how to write a new test using the GRL KayaQ framework.
1.Add a Test

e Referto Section 4.9, Define Test Selections to add a test item.

2.Edit a Test
e Once a test item is added, the user can click on the Edit Test button to define the test
behavior.
@ Demo Application - o IEl
Application  Options  Setup  Import  License  Windows Help
Select Tests (2] E]
=€ All Tests Add Group [
[J© Demo Wiite GPIB
=[] TestGroupl Add Test

[J© MessageBox Test

€ WriteResult Test

[J€ Enor Handling
[J© Variables Remove Test
[]© Waveform Processing

Move Up
[J© CSharp Sample

Move Down

Save

[7] Include Panel

[[] Force User Mode

FIGURE 45. WRITING TEST EXAMPLE— EDIT TEST
3. Write/Define Test Behavior

e When the Test Definition window opens, the user has the option to select the language
used to write the test script, whether it is C#, Python or GRL Visual script.

e Alternatively, there is also an option of “Load Module”. This option allows the user to
easily add test by configuring the test flow through user friendly GUI with minimal
knowledge in writing script.

Test Definition N Test Definition o - o IEd
Test Definition Test Conditions Test Definition Test Conditions
Test Name: Tie to conditions Ce Test Name: Tie to conditions Edit
= . Conditions
Demo Wiite GPIB Demo Wiite GPIB
Tag: Tag:
DemaoWw/iteGPIB ® Pre-Test DemowiiteGPIB ® PreTest
AddTo: PostTest AddTe PostTest
All Tests(AllT estGroup) v Al Tests(AllT estGroup) v
I OcH ® Python O Visual I Edit Script Test Limts: N Test Limits:
€ C - crip! [ Informative Test Ocs @® Python () Visual Edit Script [ Infomative Test
O LoadModue | CalibrationStepModule X Test Limits: < () Load Module vcaibfalbﬂs‘ePM"d"Ie Y. Test Limits: < v
:
Upper Limit: 0.5 | StandardMeasurementStepModule Upper Limit: |05
Test Script: Unit v Test Seript Unit: v
DemoTest v DemoTest v
Test Parameters: Lock State: Test Parameters: Lock State:
Connection Tag: Developer Connection Tag: Developer v
Testing b Testing v
0K | 0K
FIGURE 46. WRITING TEST EXAMPLE— WRITE/DEFINE TEST BEHAVIOR
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a) Using C# Script

e A C# sample script is bundled with the installer and will be installed in the following
location:

C:\GRL\GRL KayaQ Framework Test \Sample Projects\KayaQSampleProject.zip

e Unzip the folder and using Visual Studio, open the solution file.

e Below shows the files structure of the sample Project.

FIGURE 47. WRITING TEST EXAMPLE— USING C# SCRIPT #1

Now, relate the content of DemoTest.cs to the C# code.

4 KayaQSampleProject
b M Properties
b =-m References

4 @ AppEvent
P c* TestEvents.cs

b c¢* DemoTest.cs

4 @ Testslmplementation

e Inthe C# code, derive a class with the same name as test script name from the test
definition window, in this case, “DemoTest”

e QOverride the “RunTest” function and all codes in the “RunTest” function will be called
when the user runs the test.

using
using
using
using
using
using
using
using
using
using

{

r

System;
System.Collections.Generic;
System.Ling;

System.Text;
System.Threading.Tasks;
AppFrameWork.TestImplementation;
AppFramelWork .ReportModuleObj;
AppFramelWork;

EquipmentLib;
AppFramelWork.TestEquipmentObj;

namespace KayaQSampleProject

public class DemoTest:TestWrapper
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Test Definition - 0 IEN
Test Definition Test Conditions
. V| Tiet diti Edit
Test Name: ie to conditions e
Demo Write GPIB
Taq:
DemowriteGPIB ® Pre-Test
Add To: Post-Test
All Tests{AllT estGroup) v
) Poth O Visual Test Limits:
() Python () Visual + S
=G0 [ Informative Test
() Load Module | CalibrationStepModule v o
- Test Limits: < v
Upper Limit: 0.5
Test Script: Unit: v
DemoTest v
Lock State:
Connection Tag: Developer v
Testing v
0K

FIGURE 48. WRITING TEST EXAMPLE— USING C# SCRIPT #2
b) Using Python Script

e After installation Python sample scripts can be found in: C:\GRL\GRL KayaQ Framework
Test\Sample Projects\DemoApplication\scripts

e Here goes a brief description of each script:

o DemoTest.py - simple code to teach the user to access Equipment added into the
Equipment List and write a simple GPIB command.

o TestMessageBox.py - simple code to teach the user to prompt different type of
message boxes.

o ErrorHandling.py - simple code to teach the user to pass the right value to the
framework to handle events of error.

o VariablesTest.py - simple code to teach the user to access GUI components of the
Framework and set global variables.

e To define a test that runs Python scripts, select the Python option and define a test
script name.

e  When the Edit Script button is clicked, a Python script template will open.
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Test Definition o =
Test Definition Test Conditions
) - i Edit
Test Name: [] Tie to conditions Corciirn
MessageBox Test -
Non-condition run

Tag:

MessageBoxTest @ Pre-Test

Add To: () Post-Test

TestGroup1(TestGroupl) v

O ot T O Vieusl Test Limits:

® (@) Python ) Visua it Seri

I Edi Script [7] Informative Test

© LoadModule | CalbrationStephodule hl Test Limits: | True or False v
Test Script: Unit:

TestMessageBox v

m = Lock State:
Connection Tag: Developer v|
None v
0K

FIGURE 49. WRITING TEST EXAMPLE— USING PYTHON SCRIPT #1

[import sys:

irmport FWTCPIPClient:;
from FWAppObj import *
from ResultReport import *
from Equipment import *

FWAppObj.UpdateRunStats ("Start Running Testin")
print FWAppObhj.GetCurrentTestNawe ()

Add Code Here

FIGURE 50. WRITING TEST EXAMPLE— USING PYTHON SCRIPT #2
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c) Using Visual Script
e To use a Visual script, select the Visual option and give a name to the script.

e Then click on the Edit Script button and a Visual Script Editor will open.

e Refer to Section 6, Using GRL Visual Scripting Tool for instructions on how to write a

Visual script using the Editor.

Upper Limit: |0.5 f{)

Test Script: Unit: v E—
i e
DemoTest v ~B;

Test Parameters: Lock State:

EE
Connection Tag: Devel —

Testing v .eporting Function:

OK (@S]

Other Functions

Test Definition
EXXENE 0
Test Definition Test Conditions Add Group
it Edit
T8t Name: Vie'to conchions Conditions Add Test
Demo Wiite GPIB ;
= l
= ® PreTest CA\GRL\Tek General Rx Test\Sample Projects\DemoApplication\visualscripts\DemoTestxml
DemoWriteGPIB =10
AddTo: Post-Test File  Help Devices
AlTests{ANTestGioup) x Test Limit: \{ B b on Variable: O + | Equipments: o}m _-_ e
- = - & G est Limits:
) C# ) Python ® Visual it S cri
i - UERScrey [] Informative Test
) Load Module | CalibrationStepModule v TestLimits: [<
est Limits: _:

FIGURE 51. WRITING TEST EXAMPLE— USING VISUAL SCRIPT
d) Using Predefined Module

e Predefined modules are available to help the user to create a common test function.

Predefined module availability will be based on the license option purchased by the user.

e To use a predefined module, select the Load Module option and select an existing
module.

e C(lick on the Edit Script button and a flowchart-like GUI will appear for the user to
configure the test behavior.

e Refer to Section 7, Using Predefined Module 4 for more details.

e Shown below is a Ul screenshot of “CalibrationStepModule”.
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Calibration Step
Test Tag: 'MessageBoxTest

BERTID: |BERT

Scope ID: | Scope

v [»]
v| [»]

User Script ‘

1. Load BERT Config File: E"

Test Pattemn:

2. Load Scope Setup File la‘

l User Script
-

3. Auto Scale Waveform

|CH1.CH3MATH1

|
’ Add User Script

Estimate Next BERT Setting

Algorithm Type: Linear | P\
Setting Unit: :‘7. ul
Initial Setting: ’ 10

Highest Setting: :1000
Lowest Setting: ;0

|
|
|
|
i
]

PID Gain: ‘ 100

Target Unit: :Ul

Target: ;0~1

Min: : 0.085 |

Max 0,105 |
User Script @

User Script !-E_A Measurement Matched? B

Max Trial: k10

Trial N

Parameters

User Code to set BERT E]
(CalModuleNextSetting)

| |
Autoscale Waveform [E
Acquire Waveform

Measurement

User Code to Read E
[CalModuleMeasV alue)

Report Configuration
Long Name:

Short Name: \’Si

[7] Show Plat

LS inusoidal Jitter

vl

Add User Script

End of Calibration

Cancel

FIGURE 52. WRITING TEST EXAMPLE— USING PREDEFINED MODULE
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6 Using GRL Visual Scripting Tool

While the GRL KayaQ framework utilizes third party tools e.g., Python and Visual Studio for C#
scripts, the framework is also integrated with GRL’s proprietary Visual scripting tool. The GRL
Visual scripting tool is a user interactive based tool that allows developer to create scripts in a
flowchart-like manner.

1. Launch the Visual script tool by:

clicking on the @ icon on the Equipment Setup screen and then clicking on @ again,
or

clicking on the Edit Script button in the Test Definition window when the option to Edit
script is available.

@

Application  Options ~ Setup Import License  Windows Help

PVT Jitter Test - 0

Equipment Setup

St
Name D Address Type Vendor Lib Pt ‘

Add Equipment
Scope 127.0.0.1 Oscilloscope || |Agilent v!!|AdilentScove v | 4 [ X
- O

10 Command Save

B Step 2 = >4
= Load

Step 3 - D“

Fle Hep | Devices

TH»on Variable: (@ +

Scope

Equipments: (@) } B = .

[DicH
A

Equip Functions

FIGURE 53. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— LAUNCH VISUAL SCRIPT TOOL #1

Test Definition - TIEN|
Test Definition Test Conditions
s Edi
Test Name: [C] Tieto condtions A
Total Jitter Test
Non-condition run
Tag:
TotalJiterTest o Pre-Test
Add To: (O Post-Test
All Test(AllTest) v
~ ci ) Pyth m— Test Limits:
O on ® Visual
- [7] Informative Test
Edit Script Edit Script
Test Class: Test Limits: < v
TotalJitterTest v Upper Limit: 0.5
Test Parameters:
Unit: ul
Connection Tag: Lock State:
None v
SuperDeveloper v
OK

FIGURE 54. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— LAUNCH VISUAL SCRIPT TOOL #2
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2. The following diagram describes the features of the GRL Visual scripting tool:

Fle Heb | Devices

N = LR — S

3 ‘\ Debugger Section e
Allow user to run, step U .
e Nl ser Defined SCPI Command section
through, or reset. Allow user to input own SCIP command,
@ send directly to selected equipment, or add
as step to scripting area
5%,
o i Variable Section
———— gg:t‘::: 9 Tools Add Variable for
%1 Comprises of Scripting Area scripting usage.
Operaton - Equipment Allow user to select Va.nable can be
functions, predefined tools and placed string, double.
@ - Common Functions here as step. user can link
Pt bedh - Conditional step by step, apply condition,
% - Operation perform arithmatic operaton
- Python executor etc using predefined
ST - Subroutine variables.
% - Start/End
End

[
NG

FIGURE 55. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— VISUAL SCRIPT TOOL FEATURES

3. The user can utilize local variables using the Visual scripting tool as shown below:

Add New Variable

Add new variable for

scripting operation \ - .
usage. Variable can
be either string, or

double.

New Variable

Variable display
name and current
value.

Modify Variable

Variable name can
be modified and its
initail value can be
change by right click

FIGURE 56. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— USING VARIABLES
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and select a node to add.

To add a step node, the user can click on the buttons at the left panels to view available API's

Fle Hep | Devices

N = R R w— | -2Y

SaveChannel

SaveWaveform
SaveWaveform

RecallSetup

DefaultSetup
LoadGPIBCommandFromFile
GetMeasurement

CaptureScreenshot /

Equipment List

All the equipment id defined at
equipment list form wil be displayed
here. Making user easy to directly call
functions / command related to

Equipment Library

Each Equipment id will display is
corresponding built-in function and
command based on equipment vendor,
model name.

FIGURE 57. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— ADD NODE #1

5. Other operational steps include:

e Start Node
End Node
If-Else Node

Node to call Python script
Common arithmetic node

Fle  Heb | Devices

o TBPonsma[ [P wieO+|H

;n

EQup Functons

-

Conditional Step

If-Else equuivalent steps for comparing
logic to determine next step path, True

or False

Operation Step

outcome to variables.

Execute Python Step

Framework capability to excete python
script, this allow integration of visual
script with existing written python script
to create seamless executale logic.

Perform arimathic, string assignment
operation on variables and store the

Framework ensential step to complete
a valid test logic. Start indicate to

End

mmh\%\

framework the entry point of logic and
end indicate the stoping point

FIGURE 58. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— ADD NODE #2
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6. The user can also perform debugging and stepping when using the GRL Visual script.

Fle Hep | Devices

oV Bl o mosac] | P varisble @ + ‘q B . Send Command + _ Variable
[Step New Variable

ARD

r’."‘; vzoo

VARI
0.0

ol

=6,

Conditonal Fa—

Operation

(®

Phyton Module

Opration

o)
Start o

il

d 2

o

FIGURE 59. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— PERFORM DEBUGGING AND STEPPING

6.1 Programming Example
This section provides an example to write/send commands using the GRL Visual scripting tool.

1. The left panel of the GRL Visual scripting tool enables remote programming through the
following three main function groups:

e Common Functions- Provide access to the GRL KayaQ Framework user interface, tests
items and status as well as other commonly used functions.

e Reporting Functions— Provide access to reports of the GRL KayaQ application data.

e Equipment Functions— Provide access to functions of the equipment that is added to the
GRL KayaQ Framework.

These main function groups are indicated in Figure 60 below.
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»|

B - Send Command +

o B‘ pom HVariable: O+ ‘ Equipments: O’@I

et
]
VS

Equip

=%,

Conditional

YRHET...

Oneration

FIGURE 60. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— SELECT MAIN FUNCTION GROUPS FOR PROGRAMMING

2. Click on any of the main function groups to view available API's and select a node to add:

: I = s
IsTestRunning 3 _ o x
LaunchPythonProcess 3
LaunchRemoteProcess 3
LaunchRemoteProcessBylD b Ents: O ‘ @| B - Send Command + i
LaunchRemoteProcessFromDirWithArgsAndSTDIN - »

LaunchRemoteProcessWithArgs 3

LaunchRemoteProcessWithArgsAndSTDMMN 3

LaunchRemoteProcessWithArgsBylD 3

Livelpdatelmage 3

LoadModule » Add Mode

MinimizeWindow 3 Copy As Python//Remote C2

NaormalWindow 4 Copy As C#

RunStressTests 13 APl Info

RunTests 3

RunVisualScript 3

SelectAllTests ’

SelectTest 3

SelectTests 3

SetCheckCancelPoint 3

SetControlEnbled 3

SetControlVisible »

SetGRLFrameworkLibPath ’

SetGRLFrameworkPath 3

SetProperty 3

SetVar 3

ShowMessage 4

FIGURE 61. USING GRL VISUAL SCRIPTING ToOL EXAMPLE— ACCESS MAIN FUNCTION GROUP API’S
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3. To access detailed information for an API function, click on the API Info option:

= O b
File  Help | Devices
ey b5
VJ.__: B ‘ Bom- ‘ Variable: O + ‘Equipments: O‘@| _-_ = Send Command -
g Method Info — O x
DI e Method Name
T
R |LoadModule
Equip Functions Method Parameters
ProjectMame string
B
[~
Zommon Functions Method Description
= Load App Module by Module Name
==
[~H
.eparting Function:
[~HE
Other Functions
@ oK
Conditional

FIGURE 62. USING GRL VISUAL SCRIPTING ToOL EXAMPLE— ACCESS API INFO

4. To automatically copy an existing command line to clipboard to be pasted directly on to a
test script, click on the Copy As Python/Remote C# or Copy As C# option:

TE TESTROTTIIG ¥ — O v
LaunchPythonProcess 3
LaunchRemoteProcess ’
LaunchRemoteProcessBylD b oEnts: @ ‘ %| B8 - Send Command + 7
LaunchRemoteProcessFromDirWithArgsAndSTDIN 3
LaunchRemoteProcessWithArgs 3
LaunchRemoteProcessWithArgsAnd5TDIN 3
LaunchRemoteProcessWithArgsBylD 3
LiveUpdatelmage 3
LoadModule 4 | Add Node
MinimizeWindow v Copy As Python//Remote C#
MNormalWindew 4 Copy As C#
RunStressTests 4 APl Info
RunTests ’
RunVisualScript 3
SelectAllTests »
SelectTest 3
SelectTests ’
SetCheckCancelPoint 3
SetControlEnbled 3
SetControlVisible 3
SetGRLFramewaorkLibPath 3
SetGRLFrameworkPath 3
FIGURE 63. USING GRL VISUAL SCRIPTING ToOL EXAMPLE- CoPY COMMAND LINE TO CLIPBOARD
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5. For example if a Python code is copied, paste the code on to a test script and change the
parameters. The fraction code as shown below provides the sequence to load the GRL USB

3.1 Rx Module, select a test item and execute the test:
import sys;

from FWTCPIPClient import *;

import TCPIPCommand;

import json;

from FWAppObj import *

from ResultReport import *

from Equipment import *

import time;
FWTCPIPClient.Timeout=0;

FWTCPIPClient.IpAddress = '127.0.0.1'; #IP Address of PC where GRL Applicat
installed

FWTCPIPClient.PortNo = 53355;

FWAppObJj . SendCommand ("LoadModule" ,"Anritsu USB 3.1 Rx Test");
FWAppObj . SendCommand ("SetProperty", ["Gen2_10G",True]) ;
FWAppObj.SendCommand ("SelectTests" , "DeEmphasisCalibration") ;

FWAppObj.SendCommand ("RunTests", None) ;

The following explains each command line of the fraction code:

a) FWAppObj . SendCommand ("LoadModule" ,"Anritsu USB 3.1 Rx Test");

e Loads the “Anritsu USB 3.1 Rx Test” application as follows:

ion is

Anritsu USB 3.1 Rx Test

eDP Rx Test Application

W Options  Setup Import License Windows Help
[ DisplayPort-AUX Protocol Decode Software E A -
1 DisplayPort Protocol Decode Software
Framework Test Solution >
Rx Test Solution 4 ‘ New Application
Tek General Rx Test 4 Save Project
HDMI Protocol Decode and Compliance Testing Software Load Project
SPPI Protocol Decode Software Save As ...
DisplayPort Sink Test 1.4
Anritsu DisplayPort Sink Test 1.4

Ll Anritsu USB 3.1 Rx Test u

FIGURE 64. USING GRL VISUAL SCRIPTING ToOL EXAMPLE— FRACTION CODE COMMAND #1
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b) FWAppObj . SendCommand ("SetProperty", ["Gen2_10G",True]) ;
e Sets the Checkbox property value of “Gen2_10G” to “True”.

e This command can be used to set any value of user interface control items
(Text box, Checkbox, List box, etc.) of the GRL KayaQ Framework.

e Right-click on a user interface control item and click on “Show Hint” for the
available value to set as follows:

Conditions

Data Rate 5 Frequency

Hint >
I Gen2 {10 Gbps) I —
, FW AppObj GetProperty(Gen2_10G) "
[ ] Gen1 (5 Gops) Set Variable:

FW AppObj. SetProperty(GenZ_10G,value)
Possible Values :

True

False

oK

FIGURE 65. USING GRL VISUAL SCRIPTING ToOL EXAMPLE— FRACTION CODE COMMAND #2

C) FWAppObj.SendCommand ("SelectTests" , "DeEmphasisCalibration") ;
e Selects the “Deemphasis Calibration” test item.

e Right-click on the test item to enable the test tag to be input as the function
parameter as follows:

@ Anritsu USB 3.1 Rx Test — O

Application  Options  Setup  Import  License  Windows  Help

Select Tests

=[] 4 USB 3.1 Rx Calibrations and Tests ~
=] |:| 4 Calibrations
- 14 Swing and EQ Calibrations

TN O s oy ottt s
’ " De-Emphasis CalibrationfDeEmphasisCalibration

[/ Launch Amplitude
& Gen2 Calibrations
4 Gen2S5iand RiC
-]/ RjCalibration
-[Ju’ 5jCalibration
-] € Gen2 Eye Calibra
-[Ju/ Optimized Ey
]/ Eye Width C:

Copy Tag

Move To =
Duplicate

Delete Test Results
Edit

Delete

----- [J«/ Eye Height C
P e e Pt ]

FIGURE 66. USING GRL VISUAL SCRIPTING TOOL EXAMPLE— FRACTION CODE COMMAND #3
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d) FWAppOb]j . SendCommand ("RunTests", None) ;

e Executes the “Run Tests” operation as follows:

Run Tests o lzl
Run Option
(® Skip Test f Result Exists
() Replace If Result Exists I‘ Hit Jests
FIGURE 67. USING GRL VISUAL SCRIPTING ToOL EXAMPLE— FRACTION CODE COMMAND #4
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7 Using Predefined Modules

The GRL KayaQ Framework provides some predefined modules for certain tests that have
common a test flow and are frequently used.

Two predefined modules are available with the GRL KayaQ Framework license as follows:

e Standard Measurement Step Module- A module that sums up the test flow of a typical
waveform measurement using a oscilloscope.

e (Calibration Step Module- A module that sums up a test flow of a typical calibration
procedure of a BERT parameter.

Sample module projects are provided in the C:\GRL\GRL KayaQ Framework Test\Sample
Projects\ folder.

The functionalities of each test defined in the sample projects are:

e Rise Time- Loads a Scope setup file that prepares the Scope for rise time measurement
and then reads the rise time measurement.

e RJ Calibration- Calibrates the R] parameter of a BERT to a specified target.
e SJ Calibration- Calibrates the S] parameter of a BERT to a specified target.

e Eye Height Calibration- Adjusts the BERT’s level and calibrates the level until the Eye
height of the signal reaches the specified target.

e ISI Calibration- Calibrates the ISI of the ISI generator to specified limits.

7.1 Using Standard Measurement Step Module

When validating a device, there are usually a list of measurements to be performed. The
Standard Measurement Step module replicates the following manual steps example to perform
Scope measurements in a flowchart-like GUI:

a) The user configures the BERT to output signals to be measured and saves the
configuration file as “Rise Time config”. (This step is optional, which is only required if the
BERT signal is to be measured).

b) The user then configures the Scope to display Function1 (Channell — Channel3) to
perform a measurement e.g., rise time measurement and saves the setup as
“ScopeRiseTimeSetup”.

c) The user then fine tunes the waveform by manually adjusting the scales of Channell,
Channel3 and Functionl.

d) The user then acquires the signal multiple times and reads the measurements from the
Scope.
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File | Edit | Vertical | Digital | HorizZAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

Y

Ml AL D 4 A KA 0 L) A A T & L e e s L iy

&3P 138.0m Offset 14m 50Q §,:23.0G \mm/n.oamv 10.0ps/div 50.0GS/s 20.0ps/pt
@7 6.25mV Offset:-132.0pV 50Q §y:23.0G Single Seq l
@7 135.2mV 10.0ps 1 acqgs RL:5.0M

Man  July 11, 2016 C 4:06)

Jitter, Noise and Eye Diagram Analysis Tools Options ¥
MATH1 | v | sz View Details | v \(Expand)

Description Min p-p Population Max-cc Min-cc

| © Rise Time1, Math1 | 22.910ps | 1.9591ps | 27.087ps | 16.547ps | 10.540ps | 149743 |9 ps |-9.6411ps
(+) Fall Time1, Math1 22.053ps 1.9791ps 16.430ps 9.8381ps 149742 8.5375ps -8.4761ps
+) RJ1, Math1 886.72fs 0.0000s 886.72fs 886.72fs 0.0000s 0.0000s  0.0000s
(*) RJ-561, Math1 886.72fs 0.0000s 886.72fs 886.72fs 0.0000s 0.0000s  0.0000s
= TJ@BER1, Math1 15.210ps 0.0000s 15.210ps 15.210ps 0.0000s 0.0000s  0.0000s
+) DJ1, Math1 4.9625ps 0.0000s 4.9625ps 4.9625ps 0.0000s 0.0000s  0.0000s
(+) DJ-551, Math1 2.7963ps 0.0000s 2.7963ps 2.7963ps 0.0000s 0.0000s  0.0000s
(#) Height1, Math1 858.14mV 0.0000V  858.14mV 858.14mV 0.0000V 0.0000V  0.0000V

The manual steps as defined above can be applied to any measurements such as SJ, R], Eye
measurements, Vpp, etc. as long as the user can save the Scope setup configurations to perform
these measurements.

All of these step measurements can be easily implemented by using the Standard Measurement
Step Module flowchart-like GUI. Below shows the equivalent mapping to the steps by using the
GUIL:

a) The user configures the BERT and after that clicks on the “Save” button. Optionally the
user can override the test pattern used by providing the appropriate pattern file.

b) The user configures the Scope setups and then click on the “Save” button.

c) The user keys in the Scope channel used and needing to be auto scaled. In this case,
“CH1,CH3,MATH1” to indicate Channell, Channel2 and Math Function1 respectively.

d) No action is then required as waveforms will be acquired by default using the module.

e) The user writes a little bit of code to pass back the measurements to the framework.
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Standard Measurement

Test Tag: RiseTime

BERTID: |BERT v
Scope ID: Scope bl
- Acquisiton No: |1
User Script > cquisition No |

Use Bert Step 2 Acquisition N
1. Load BERT Config File: )
RiseTimeConfig Step fl
Test Pattern: -
PRBS7 Acquire Waveform >

o - 0
2. Load Scope Setup File B

. User Code to Read Step e (User code

ScopeRiseTimeSetup Measurement 2
[ copeRiseTimeSetul I (MeasValue) required)

I O

_ sc"pl
-
3. Auto Scale Waveform
CH1,CH3MATH1 r
Show Result | 4
. L J
User Script

FIGURE 68. USING PREDEFINED MODULES EXAMPLE— STANDARD MEASUREMENT STEP MODULE GUI

Referring to Step e) above where the user can write the user code to read the measurements,
the user just needs to write the code to retrieve the Scope measurements and then pass back to
the framework by a hard-coded variable “MeasValue” through the module.

In the code, the user will need to first read the measurements from the Scope. For instance, the

Python code can be:

# Write a script sequence that reads the measurement you need.

Scope = Equipment.GetEquipment("Scope")
Result = Sope.Query("DPOJET:MEAS1:RESULTS:CURRENTACQ:MEAN?")

#MeasValue is the hard-coded variable used to pass result back to

Framework

FWAppObj.SetVariable("MeasValue", Result );

Rev. 2.0
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&» 138.0m Of 1.14m 50Q §y:23.0G \mm/uomv 10.0ps/div 50.0GS/s 20.0ps/p
@TH 6.25mV Of 2.0pV 50Q §y:23.0G6 - Single Seq

#7» 135.2mV 10.0ps 1 acqgs RL:5.0M
- Man July 11, 2016

Jitter, Noise and Eye Diagram Analysis Tools

Rise time is the first measurement, so the

script read ""Meas1" as result
=

| 1.9591ps | 27.087ps
(+) Fall Time1, Math1 22.053ps 1.9791ps  26.268ps 16.430ps 9.8381ps 8.5375ps -8.4761ps
(#) RJ1, Math1 886.72fs 0.0000s 886.72fs 886.72fs 0.0000s 0.0000s  0.0000s
(*) RJ-551, Math1 886.72fs 0.0000s 886.72fs 886.72fs 0.0000s 0.0000s  0.0000s
* TJ@BER1, Math1 15.210ps 0.0000s 15.210ps 15.210ps 0.0000s 0.0000s  0.0000s
(*) DJ1, Math1 4.9625ps 0.0000s 4.9625ps 4.9625ps 0.0000s 0.0000s  0.0000s
(*) DJ-551, Math1 2.7963ps 0.0000s 2.7963ps 2.7963ps 0.0000s 0.0000s  0.0000s
(*) Height1, Math1 858.14mV 0.0000V 858.14mV 858.14mV 0.0000V 0.0000V  0.0000V

FIGURE 69. USING PREDEFINED MODULES EXAMPLE— WRITE CODE TO READ SCOPE MEASUREMENTS
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8 Appendix A: Sample Projects

A “DemoApplication” sample project is available and installed here:
C:\GRL\GRLFramework\Sample Projects\DemoApplication.

The following scripts are provided:

ControlChanged.py- A script tied to the OnControlChangedEvent event. The script
shows an example of how to change the states of user Ul control elements such as Text
box, Combo box and Check box in the Framework.

OnRunStarted.py- A script tied to the OnRunStart event that simply sets an Internal
Global “Global Testing” variable during the test. The internal variable values remain
unchanged throughout the test session.

DemoTest.py- A script that shows how to send a command to the equipment setup, and
how to write a test sequence.

TestMessageBox.py- A script that shows how to display a message box dialog.

ErrorHandling.py- A script that shows how to handle errors and check if the “user
pressing the stop button” event is triggered.

END_OF_DOCUMENT
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