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Purpose

The purpose of this document to instruct the user on the steps nessssary in using FPGA
Module in the Design Resources tab found in ScanWorks 4.8 and higher. This is a new

feature that provides the ability to create embedded instruments within an FPGA using
ScanWorks FPGA-based Contolled Test (FCT) and ScanWorks FPGA-based Flash
Programming (FFP) tools. To use this feature, either FCT or FFP tools must be licensed.

This document will cover only the ScanWorks FPGA-based Flash Programming (FFP)
project setup and implementation.

The implemenation will cover the generation of the embedded instruments and the
creation of the project actions necessary to exercise the embedded instruments.

The target for this manual is an Opal Kelly XEM6002 target with a PmodSF SPI Flash.
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Notes:

Embedded Tester Generator (ETG) is the Ul software component of the ScanWorks
FPGA-based Fast Programming.

The ETG Release Notes can be found at C:\ScanWorks\ETG\ETG_ReleaseNotes.pdf
please review the release notes to see the most current information on the release.

Microsemi Libero tool produces STAPL files not SVF and thus the ScanWorks action to
program a Microsemi device should use a STAPL action and not an SVF action.

Customers must have access to in-house FPGA synthesis tools.

Note that once you define FPGA pins as output/bidir for an instrument, you cannot use
the same pins for another instrument within the same embedded tester.

With ETG you could define two different Embedded Testers, however at this time
ScanWorks cannot handle multiple embedded testers.

All FPGA pins being declared within ETG, should be researched in the FPGA datasheet,
to see if they are declared as dedicated pins. If so, manual tool manipulation may be
needed.

The SPI Flash IP, SPI Master and Frequency Measure instruments require that the FPGA
have an active clock input. This clock will be used as a reference and while 100 MHz
would be ideal, the acceptable range is 50-200 MHz

The Frequency Measure IP instrument currently requires a free-running TCK, therefore
the USB-100 controller will not work with this type of action.

ASSET support should always get the FPGA and target part numbers from the customer
and run them by ASSET development to confirm that they are supported.

If the combined project name and embedded instrument names are too long, you might
not be able to import the exported ETG project, Case-32462.

Normally you can use the Make button to compile just the .hgl file. There is currently a
bug which requires that you use the Build button instead of the Make button. Case-27013.
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Overview

This FPGA Module Example will instruct you on the following:

Install prerequisites

Build and download the ASSET Web Deployment Installer
Install ScanWorks and ETG

Request and install ScanWorks and FFP licenses
Configure the Embedded Tester Generator (ETG)

Use ETG to generate the FFP/ETG files

Create a ScanWorks project/design

Generate and run FFP actions

S omoe a0 o e

Prerequisites — Download and install

1. FPGA EDA Tools

To generate an FPGA instrument project, you must have access to the FPGA device
manufacturer’s synthesis tool for that specific FPGA. For this Example, which uses a
Xilinx Spartan-6, XC6SLX9 FPGA, the ISE Design Tools are needed. The

Xilinx ISE DS 14.7 1015 1.tar free installation can be downloaded from the Xilinx
Download website. A username and password are needed on the Xilinx website.

a) Download Xilinx ISE DS 14.7 1015 1.tar file from Xilinx website.

b) Unzip the above downloaded .tar file to a temporary folder.

c) As administrator, run the xsetup.exe file from the temporary folder. Select all
defaults except for selecting ISE WebPACK as the package to install and
selecting ‘Get Free ISE WebPACK License’ for acquiring a License.
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2. OpalKelly Tools

This manual uses the Opal Kelly XEM6002 target with a PmodSF SPI Flash
connected to POD 1 or POD 3 (depending on the action) on the Opal Kelly board.
Shown in figure 1.

Figure 1 Opal Kelly XEM6002

The Opal Kelly XEM6002 has a FrontPanel software that needs to be installed. This
interface is used to control the frequency of the FPGA and will be describe later in
the manual. This software can be found at https://pins.opalkelly.com/ however, this
will require the user to create a login to download the softare and proof of purchase
of the hardware.

After installing the FrontPanel software and connecting the ScanWorks controller
(this example will use the RIC-1000). Start the Opal Kelly interface as shown
below.

iF] Opal Kelly FrontPanel — X

FrontPanel Help

No connected devices. %

Welcome to FrontPanel.

Plugin the USB cable to the Opal Kelly Board and to the host where the FrontPanel
and ScanWorks resides. The FrontPanel will look similar to the interface shown
below.
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15| Opal Kelly FrontPanel — X
FrontPanel Help

XEM6002-LX9
Opal Kelly XEMB002

>»

Welcome to FrontPanel.

Later in the project we will configure the board with this FrontPanel application.

ScanWorks Software Installation

3. ETG Installer - Run

If you already have ScanWorks 4.8 installed, and are only installing ETG using
the ETG Installer, continue below. If you are going to use the ASSET Web
Deployment Installer to install ScanWorks and ETG, and perhaps other packages,
proceed to ASSET Web Deployment Installer below.
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a. Double-click on the provided ScanWorks ETG_Setup.exe

15 ETG = |

Welcome to the ETG Setup Wizard A

The installer will guide you through the steps required to install ETG on your
computer.

WARNING: This computer program is protected by copyright law and international
treaties. Unauthorized duplication or distribution of this program, or any portion of it,
may result in severe civil or criminal penalties, and will be prosecuted to the
maximum extent possible under the law.

Cancel < Back

b. Select the Next button above.
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15 ETG

Select Installation Folder

The installer will install ETG to the following folder.

click "Browse".

To install in this folder, click "Next". To install to a different folder, enter it below or

Folder:
CiAScanWorks\Exel Browse... l
Disk Cost... |
Install ETG for yourself, or for anyone who uses this computer:
@ Everyone
() Just me
Cancel l l < Back l l Next >

c. Next, browse to the ScanWorks\Exe folder and select Everyone or Just me. Or

use the defaults if appropriate.
d. Select Next button as shown above.

Spy rce Point

11

ScanWorks’

Platform for Embedded Instruments



SCANWORKS FPGA-BASED FLASH PROGRAMMING A TWO INSTRUMENT EXAMPLE GUIDE

.

B EerG = X
Confirm Installation LA
I ;:\ w :l
The installer is ready to install ETG on your computer.
Click "Next" to start the installation.
l Cancel l l < Back l [ Next = ]

Confirm the Installation by selecting Next button.

15 E1G

Installing ETG .
=
ETG is being installed.
Please wait...
[ ][ <o new
®
ScanWorks

sourcePoint y
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f. The installation will begin as shown above.

rm%ETG T

Installation Complete -l

ETG has been successfully installed.

Click "Close" to exit.

Please use Windows Update to check for any critical updates to the NET
Framework.

Cancel < Back

“ 4

g. When the install completes as shown above, select the Close button.
h. Proceed to step 6 below.

4. ASSET Web Deployment Installer - Build and download

For this procedure use the link that was provided by ASSET order Fulfillment to
build and download a custom installer program. Save this link as it is an active link
and may be needed in the future for updating to never software revisions.

Click on the link provided by ASSET or paste it into your browser. The online
instructions mention the methods for obtaining your ScanWorks license. Follow the
online instructions to build and download the custom installer. The name of the
custom installer reflects the versions of ScanWorks and ETG.

Example:
ASSET WDI ScanWorks.4.9.0.0-CreoView.10.2.20.23-CreoViewEA.10.2.20.23-
ScanWorks Platform.2.5.0.0-ETG.3.2.0.0.exe

3 . ~DA1y ®
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5. ASSET Web Deployment Installer - Run

Note: the following is an example of the steps necessary to use the WDI installer.
Your exact experience will vary slightly from this example.

a. Run the installer as administrator.
b. Accept the license agreement.

’ e WSS
Installation Settings
Scanwoarks
Target Directany: E]
 Developrent i
Setup Tepe: @ Diagnostic and Bepair ) Manufacturing
Programming
[ ok ] l LCancel ]
]

c. Select the appropriate Setup Type above and select the OK button.

@ Web Deployment Installer - ASSET InterTech - m} X
= : e ; %
" 7 L) i p
: .‘; =] - E 45 > P
Install Selected Install All | Remove Selected Remowve All | Settings Disable Messsages Show Contents About

# Software included in this package

. -
W Motinstalled Version: ScanWorks 4900
ScanWorks Release Date:  11/16/2020
] Install s More
W Motinstalled Version: CreoView.10.2.20.23
Creo View Release Date:  8/8/2014
] Install s4 More
W Notinstalled Version: CreoViewEA.10.2.20.23
Creo View ECAD Adapters Release Date:  5/2/2014
] Install 4% More
W Notinstalled Version: ScanWorks_Platform.2.5.0.0
ScanWorks Platform Release Date:  11/16/2020
] Install #4 More
W Motinstalled Version: ETG.3.200 %,
Dl Do 11/C:9090
= Installed
B Installed software Log

d. Select the Install All button above. (If you already have some packages installed,
you can select only the ones needed and select ‘Install Selected”)
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.

Install

| Are you sure you warnt to install the following products:

® ScanWorks ScanWorks 4500

® Creo View CreoView.10.2.20.23

@ Creo View ECAD Adapters CreoViewEA 102 2023
® ScanWorks Platform ScanWorks_Platform.2.5.0.0
® ETGETG.3.200

Select the Yes button above to accept the selections and start the install.

- o x|

L A o

Install Selected Install Al Remove Selected Remove All - Settings Disable Messsages. Show Contents About

Software included in this package

N Inatalied Version:  ScanWorks.4.9.0.0
ScanWorks Release Date:  11/16/2020
[] Reinstall 24 More
' Installed Version:  CreoView.10.2.20.23
Creo View Release Date: 8/8/2014
[ Reinstall s More
[Finishes x |
V' Installed Version:  CreoViewEA10.2.20.23
Creo View ECAD Adapters o Release Date:  5/2/2014
Softwe tallati lete.
[ Roraat oftware installation complete e
Vv Instalied | Version:  ScanWorks_Platforn 2.5.0.0
ScanWorks Platform Release Date:  11/16/2020
[ Reinstal 24 More
V' Installed Version:  ETG3.20.0
ETG Release Date:  11/16/2020
[] Reinstall #% More
& installed
[ ScanWorks Version: 4.9.0

Date installed: 12/8/2020

f. Select OK above when the installation completes.
g. Close the Web Deployment Installer window above.

h. Answer as desired above.

Session Log

Session log has been created in the folder
ChUsers\LOsborn'appData\LocalTemp\Platforminstaller.Logs,
12_08_2020-07_49_04.3

Would you like to see the contents [¥/N)7

Yes

v
B Installed software Log

A ScanWorks ICON will be on the desktop when the installation is complete.

Restart the computer.

SourcePoint”
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Licensing
6. Request, Receive and Install Boundary Scan/ FFP/FFP Licenses

a. Refer to the email that you received for the order, or the document named
C:\ScanWorks\doc\GettingStarted.pdf, to request, receive and install the
Boundary Scan/FFP licenses.

b. After the licenses have been installed, open ScanWorks, using the License
Manager window, select the boundary scan and FFP licenses that you intend to
use. Note that all licenses checked will be immediately consumed when you open

ScanWorks.
& ScanWorks: FCT_XEM6002_Two_Instrument_Example XEM6002_Two_Instrument_Example - O X
:
Manage Licenses and Products
© Help
Q View License Information ZRefresh
© Request a New License
Products Found in Licenses Licenses in Use
Select which products you want to use. The selected n Add Server
ducts will be activated if a | lable.
products will be activated if a license is available. @ Add License
¥ BST_DEVELOPMENT_SUB
Licenses and Servers Type
¥ FCT_DEV_FOR_BST_OPTION
@ C:\Licenses\FFP\License-BST-ONLY-004407-008972-Larry0-022821--v4.lic local
W C:\Licenses\FFP\License-FCT-ONLY_009258-LarryO-v2.lic local

c. Close ScanWorks or select Back and ScanWorks will close.

SourcePoint’ | ) ScanWorks’
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Using FPGA Module
1. Getting Started with FPGA Module

a. Start by creating a new ScanWorks project and create the Design

Note: This document will not provide the instructions for creating a project or
design. We assume that the user is experience with ScanWorks. Also, we
assume that a FPGA is within the Design

b. Select the Action tab and create an SPV action
c. Select the SPV action an verify the action passes. An example is shown below

Project: FFP_XEM6002_Two_Instrument_Example
Design: XEM6002_Two_Instrument_Example

Projects Designs Actions

(crome <[ #vioe

2 Build |

& scanWorks: FFP_XEM6002_Two_Instrument_Example XEM6002_Two_Instrument_Example

Action Name

Type

O Hardware Setup Message
0 Move PMOD Message

D SPIFlashIP_PMOD1_Lower
O spvi
# Edit ) Copy

» Run © Delete

D SPI_Flash_LongChain_PMOD3_Lower
D SPI_Flash_ShortChain_PMOD3_Lower

(1 Reports
% Build >_Rename == Requirements
© Export to STAPL

Display Message
Display Message
SPI

SPI

SPI Flash IP

Scan Path Verify

3 loop ¥ Debug # Find Max TCK
O U1_SVF SVF
Showing 1 to 7 of 7 entries Previous 1 Next

- o X

[

l = Options H & Licenses H ? Help ‘ & Exit

TCK Frequency: 10.000 MHz
IP Address: 192.168.1.100

Compatible with Design?

Status Notes Mappings Reports

**x Starting IR Capture test... ***
IR Capture test PASSED for TAP 1

**x Starting BYPASS test... ***

BYPASS test PASSED

“** Starting IDCODE test... ***

IDCODE for Device Ul in tap 1 PASSED
Expected data: XXXX0100000000000001600010010011
Measured data: ©0100100000000000001000010010011

*** Starting Boundary Length test... ***
Boundary Length test PASSED for TAP 1.

*** Starting USERCODE test... ***

UserCode for device U1 in tap 1 PASSED
Expected data: XXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXX
Measured data: 11111111111111111111111111111111

Test completed successfully

& Updates Available!

d. Select the Design tab and in the Design Resources and select FPGA Modules

SourcePoint”
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& ScanWorks: FFP_XEM6002_Two_Instrument Example XEM6002_Two_Instrument_Example

& scanWorks €16 - o X
Settings  Embedded Tester  Instrument Instance  Synthesis  FPGA  Instrument Library  Help
‘Current Project: ETset roject Tree -1
Current Embedded Tester: & qu;!: ETSet
& Info
Current Instrument Instance: & Embedded Testers
T =-ET0
Startup Warnings

Resuts

[opening project: ETSet

e. The ScanWorks ETG window will open

f. Follow the directions in the above screen.

The browser will open as shown below.

& open

Organize v New folder

A Neme Date modified
# Quick access
Alterazip 6/9/20208:33 AM

3% ASSET InterTech D Instruments.zip 6/9/2020 8:33 AM
B This PC Microsemizzip 6/9/20208:33 AM
_) — Xilinx zip 5/14/2020 8:24 AM

[ Desktop

Documents

& Downloads

D Music

& Pictures

B Videos

i, Windows (C) v

A > ThisPC > Windows (C:) > ScanWorks > ETG > LibraryExports

Type

zip Archive
zip Archive
zip Archive

zip Archive

Size

1,725K8
4413K8

167KB
47,186 KB

v

o

o

£ Search LibraryExports

=~ @M @

File name: | Instruments.zip

| [ET6 Instrument Library files ("2 |

g. Select Instruments.zip Open

SourcePoint”
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h. Select Settings -> ETG Settings

- 0o x

FPGA Instrument Library  Help.

ETset g
5 Project: ETSet
& o

Embedded Testers

i. Now Configure the EDA tools locations as needed based upon the tool vendor. Shown
below is an example with all three (Altera, Xilinx and Microsemi (a Microchip Company))
EDA tools are configured.

ETG Configuration
Projects Cancel
Root Directory - C:\ScanWorks\Projects\FFP_XEM6002_Two_Instrument_Example\XEM6002_Two_in
Aera FPGA Tool Settings (=]
Usage | Quartus v
Quartus_sh Path [C.\ntelFPGA\19.1\quartus \bin64\quartus_sh exe | Browse

Xiir FPGA Tool Settings

Usage [ISE v
PlanAhead Path |C:\Xiinx\14.7\ISE_DS\PlanAhead \bin\planahead bat | | Browse
Impact Path [C:\Xiinx\14 7\ISE_DS\ISE\bin\nt\impact exe | | Browse
Vivado Path [C:\Xinx2013.1\Vivado\2019.1\bin'vivado bat | | Browse
Microsemi FPGA Tool Settings
Usage [Libero v
Libero Path [C \Microsemi\Libero_SoC_v12.0\Designerbin\ibero exe | | Browse

Select Save once you have configured the EDA tools you plan to use. For this example,
we will be using Xilinx tools.

2. Importing the supported FPGA devices

a. The final step in preparing for the use of the FPGA Module is to import the FPGA devices
support by the ScanWorks tool.
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Select FPGA in the ScanWorks ETG window
c. Select Import

| ScanWorks ETG

Settings  Embedded Tester  Instrument Instance  Synthesis | FPGA | Instrument Library  Help

Current Project: ETSe| View...

Current Embedded Tester: Filter Lists...

Current Instrument Instance: Import...
Export...

Browse to \ScanWorks\ETG\LibraryExports

Select the appropriate FPGA family zip file. For this project we are using Xilinx FPGA
Select yes if prompted to replacing local FPGA information for each FPGA imported.

The importing will complete. If you have other FPGA device families you wish to use,
repeat the steps above to import the other devices.

@ ~oo

Embedded Tester Creation

3. Create an Embedded Tester
Embedded Testers are containers which hold instruments.
Embedded Testers can contain a single instrument or multiple instruments.
A ScanWorks design can currently only use a single embedded tester, so if you
want to use multiple instruments you are better off putting them in a single
embedded tester. That is assuming they will all fit into the FPGA being used.

The data input for these examples will be in a cyan color.
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a) Select Embedded Test/New to create a new Tester.

& ScanWorks ETG - ] X

Settings | Embedded Tester | Instrument Instance  Synthesis  FPGA  Instrument Library ~ Help

= Project: ETSet

Close % i
Delete , [ment Instance: Embedded Testers

Created Project: ETSet

b) Provide a name that is descriptive. Something with the instrument type and
hardware could be used. FFP Two Instrument

c) Enter a user defined name for the project and select the OK button.
Naming Rules: Must start with a letter and only use letters, numbers, dashes, and
underscores.

d) Enter a user defined description for the embedded tester.

e) Select the FPGA VENDOR  Xilinx

f) Select the FPGA FAMILY  Spartan6

g) Select the FPGA PART xc6s1x9ftg256-2

SourcePoint’ L ) ScanWorks’
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h) Select the Save button.

| & scanworks £T6 - o X
Settings  Embedded Tester  Instrument Instance [ Synthesis | FPGA  Instrument Library  Help
Current Project: ETSet Project Tn =]
Current Embedded Tester: = Project: ETSet
Current Instrument Instance: ! Erbedded Testen
Create Embedded Tester

Name  [FCT_Two_instrument |

Description  [Frequency and Tempature | ]

Vendor Famiy Pat
FPGA ik | [spartans | [cbooRg2s6:2 %

=T N —

Resuts

Note: the project tree that is being generated on the right side of the window.

4. Adding Instruments to the Embedded Tester

I.  Add an instrument to create a Short Chain for programming the SPI Flash at
PMOD3, lower position.

a. Select Instrument Instance ADD...

& scanWorks ETG

Settings  Embedded Tester | Instrument Instance | Synthesis FPGA  Instrument Library  Help
Current Projed Add... et
auentembe| ' Lo
Delete 5
Glereat e Edit Parameters.
Edit Pin Map

b. Enter a user defined name for the instrument.
ShortChain_SPIFlash PMOD3 lower

c. Select the Instrument Type. GPIO
d. Select the Instrument Name. BST 10
e. Select the Instrument Version. 1

SourcePoint’ | ) ScanWorks’
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f. Select the Save button below.

Name >tChain_SPIFlash_POD3_Lower|

Instrument Type GPIO v
Instument Name (BT SO |
nstrument Verson |1 v

Cancel Save

g. Select Instrument Instance/Select/ShortChain_SPIFlash PMOD3 Lower.

& scanWorks ETG

Settings Embedded Tester | Instrument Instance | Synthesis FPGA  Instrument Library  Help

Current Proje Add... TSet
Select > i

st b | ShortChain_SPIFlash PMOD3 Lower ||
Delete » SPIFlashPlayer PMOD1_Lower

Current Instru| - = =
Edit E

Edit Pin Map...

h. Select Instrument Instance/Edit Parameters.

S\] ScanWorks ETG

Settings  Embedded Tester | Instrument Instance | Synthesis FPGA  Instrument Library  Help

Current Proje Add... =TSet

Select 3
Current Embe, kT 0

Delete 3
Current Instru| Edit |prortChain_SPIFesh_PMOD3_Lower

L Ji
Edit Pin Map...

i. The parameters for this instrument are the ports/pins that you want in the
short chain. Note that buses can also be declared in ScanWorks to control
these pins. For this example, change them as shown below.

a. INPUT MSIO
b. OUTPUT MOSI, SCK, SSEL

2ourcePoint’ y >canWorks
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& scanworks TG
Settings Embedded Tester  Instrument Instance  Synthesis  FPGA  Instrument Library  Help

Current Project: ETSet
Current Embedded Tester: ET0
Current Instance: ShortChain_SPIFlash_PMOD3_Lower
—
Configure Instrur e Chain_SPIFlash_PMOD3_Lower
Name DataType | Value [ Description
INOUT: I s Comma separated list of INPUT signal names. Use square brackets for bus range (e.g., addr{15:0]). Base signal name must match
. this regular expression /*[A-Za-2_J[A-Za-20-9_]+5/.
= Comma separated list of OUTPUT2 signal names. Use square brackets for bus range (e.g., LED[3:0]). Base signal name must match
OuTPUT2 string MOSI,SCKSSEL this regular expression /*(A-Za-z_J[A-Za-20-9_+5/.

Comma separated list of OUTPUTS signal names. Specify signal busses with square brackets (e.g., LED[3:0)). Base signal name must
ouTPUT3 string match this regular expression /*[A-Za-z_J[A-Za-20-9_]+5/. Create OF groupings with curly braces (e.g., sigl, { sig2, sig3 }, sigd).
Signals that are not listed inside of curly braces will get their own OE.

Comma separated list of BIDIR signal names. Specify signal busses with square brackets (e.g,, LED[3:0]). Base signal name must
BIDIR string match this regular expression /*[A-Za-z_J[A-Za-20-9_]+$/. Create OF groupings with curly braces (e.g., sigl, { sig2, sig3 }, sigd).
Signals that are not listed inside of curly braces will get their own OE.

fgi E

J-  Select the ‘Save and Replace Pin Map’ button above.
k. Select Instrument Instance/Edit Pin Map.

E ScanWorks ETG
Settings Embedded Tester | | Instance | Synthesis FPGA | Library  Help

Current Projed Add... TSt
Select

Current Embe| "Fo
Delete »

Current Instru) Edit P $hortChain_SPIFlash_PMOD3_Lower
Edit Pin Map...

1. Enter the ‘FPGA Pins’ as needed.
a. MISO K16
b. MOSI H16
c. SCK M16
d. SSEL F16

m. Enter the required I/O Type of the FPGA pins. LVCMOS533

SourcePoint” ) ScanWorks®
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n. Select the Save button below.

& scanWorks ETG
Settings Embedded Tester Instrument Instance  Synthesis  FPGA  Instrument Library  Help
Current Project: ETSet

Current Embedded Tester: ET_0
Current Instrument Instance: ShortChain_SPIFlash_PMOD3_Lower

Port Direction PortName = FPGAPin | FPGA Pin 1/0 Type
meuT MsI0 K16 LVCMOS33
ouTPUT2 most H1s LVCMOS33
LVCMOS33
LVCMOSB3

i
B8
L

Il. Add an SPI FlashPlayer instrument to program the SPI flash device at PMOD1,
lower position.

Select Instrument Instance/Add.

Enter a user defined name for the instrument.
SPIFlashPlayer PMODI1 Lower

Select the Instrument Type. SPI FlashPlayer
Select the Instrument Name. SPI FlashPlayer
Select the Instrument Version. 1

Select the Save button.

op

o a0

& scanWorks ETG
Settings  Embedded Tester  Instrument Instance  Synthesis  FPGA  Instrument Library  Help
Current Project: ETset

Current Embedded Tester: ET0
Current Instrument Instance:

Name | SPIFlashPlayer_PMOD1_Lowe

btnmer e
bt Ve

carcel | [sme ]

g. Select /Instrument Instance/Select/SPIFlashPlayer PMODI1 Lower.
h. Select /Instrument Instance/Edit Parameters.
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The parameters for this instrument are defined below and are adjustable.
SPI POLARITY Controls SCLK polarity relationship of SPI interface
(target device dependent)

SPI_PHASE Controls SCLK phase relationship of SPI interface (target
device dependent)

i. Edit the parameters as needed, (leave as is for this example).
a. SPI POLARITY 0

b. SPI PHASE 0
& scanWorks ETG
Settings  Embedded Tester Instrument Instance ~ Synthesis FPGA Instrument Library ~ Help
Current Project: ETset
Current Embedded Tester: ET0
Current Instrument Instance: SPIFiashPlayer_PMODI_Lower

Il

j-  Select the ‘Save’ button.
k. Select Instrument Instance/Edit Pin Map.
l. Enter the ‘FPGA Pins’ as needed.
a. sysclk T8
b. miso F1
c. DO pin[2] ~P1
d. DO pin[1] ~N1
e. DO_pin[0] ~M2
f. mosi E2
g. sclk Gl
h. ssel El

m. Enter the required I/O Type of the FPGA pins. LVCMOS33
Select the Save button.

B
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1 scanWorks ETG
Settings  Embedded Tester Instrument Instance ~ Synthesis  FPGA  Instrument Library ~ Help

Current Project: ETSet
Current Embedded Tester: ET_0
Current Instance: SPIFlashPlayer_PMODI_Lower
Port. n-:dniq ion  Port Name FPGA Pin FPGA Pin 1/0 Type
| | meur sysck T8 LVCMOS33 =
| | meur miso F1 LVCMOS33
| | outrur DO_pin[2] ~P1 LVCMOS33 -
| | outrur DO_pin[1] ~N1 LvCcMOS33 m
| | outrur DO_pin[0] M2 LVCMOS33
OUTPUT mosi 2] LVCMOS33 -
| | ourrur sk G1 LVCMOS33 m
e [Com ]

The three DO_pins declared above are static pins with a default state of 1 due to
the ~. Since they are declared in this instrument, these pins can be set high or low
within the ScanWorks SPI IP action, just as they could be in a standard SPI
action. In the Opal Kelly design these pins are connected to D6, D7 and D8.
Removing the ~ will illuminate these LEDs when the SVF is loaded into the
FPGA.

In this case the two desired instruments have now been added to the new
embedded tester.

5. Synthesis Steps for the Embedded Tester
M. Establishing Network Order

a. Select /Synthesis/Set Network Order.

& scanWorks ETG

Settings  Embedded Tester  Instrument Instance | Synthesis | FPGA  Instrument Library  Help

Current Project: Order..
Generate Wrapper
Edit Constraints...

Current Embedded Tester:

Current Instrument Instance: ler

View FPGA Usage
View Synthesis Report
View Map File
Generate SVF...

b. The order of the instruments can be changed, but leave as is for this example.
c. Select the Save button above.
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d. Select /Synthesis/Generate Wrapper.

ﬂ ScanWorks ETG

Settings Embedded Tester  Instrument Instance | Synthesis | FPGA  Instrument Library  Help

Set Network Order...

Current Project:
Generate Wra

Current Embedded Tester: | Loat |
Edit Constraints...

Current Instrument Instance: Synthesize ler
View FPGA Usage

View Synthesis Report
View Map File
Generate SVF...

e. The Wrapper should generate as shown below.

o
ation File provided is "C:\ScanWorks\Projects\FFP_XEM6002_Two_l Examp: 02_Two_ ._Examp: Set\ET_0 hesis\ET_0.Conf."”

... done

f. Select /Synthesis/Synthesize.

:\rj ScanWorks ETG
Settings  Embedded Tester  Instrument Instance | Synthesis | FPGA  Instrument Library  Help

Set Network Order...

Generate Wrapper

Edit Constraints...
Current Instrument Instance: I rthess lter

Current Project:

Current Embedded Tester:

View FPGA Usage
View Synthesis Report
View Map File
Generate SVF...

g. The Synthesis should finish as shown below.

Resuts

INFO : A ISE results summary will be written to:

C:\ScanWorks\Projects\FFP_XEM6002_Two_Instrument_Example\XEM6002_Two_Instrument Example\ETSet\ET_O\Synthesis\FpgaUsage.rpt

h. Select /Synthesis/View Synthesis Report.
i.  Review the report for any warnings or errors.

6. Create SVF File Step
. Create an SVF file

a. Select Synthesis/Generate SVF...
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& ScanWorks ETG

Settings Embedded Tester  Instrument Instance | Synthesis | FPGA  Instrument Library  Help

Current Project: Set Network Order...
Generate Wrapper
Edit Constraints...

Current Embedded Tester:

Current Instrument Instance:

Synthesize
View FPGA Usage

View Synthesis Report
View Map File
Generate SVF...

b. Select the Generate button below.

& scanWorks ETG

Settings Embedded Tester  Instrument Instance  Synthesis  FPGA  Instrument Library ~ Help

Current Project: ETSet
Current Embedded Tester: ET_ 0
Current Instrument Instance: SPIFlashPlayer_PMODI_Lower

Generate SVF

nput BIT Fie. [et_Obt ]

Output SVF File ‘a_o svf ‘

Cancel

Generate

c. The SVF generation should finish as shown below.

Rssuls |

C:VXilinxh14.7VISE_DSYISE\binint'impact: LCK cycle = NoWait. -
C:\Xilinxh14.7% ISE_DSY ISE\binint) impact: LCE cycle: NoWait

C:\Xilinx'14.7% ISE_D3% ISE\binint)impact: done.

C:\Xilinx\14.7)ISE_DSY ISE\binint)impact: LCK cycle = NoWait.

C:\Xilinx\14.7VISE_D3YISE\bin\nt\impact: LCK cycle: NoWait

C:VXilinxh14.7V ISE_DSY ISE\binint)impact: '1': Programmed successfully.

C:\Xilinx'14.7%ISE_D3% ISE\binint)inpact: Elapsed time = 1 sec.
C:\Xilinx%14.7%ISE_DSY ISE\binint)impact: 0 Errors, and 0 Warnings
Creating S¥F file ET_O ... done

d. Close the ScanWorks ETG window and return to the Design tab

7. Recap of ETG Steps

Now that the FPGA synthesis is complete and the SVF file has been generated, you
can find all of the files needed for building a ScanWorks actions with FFP actions in
the ScanWorks directory, in the given ET directory for the ETG Project. For this
example, they are found at:

C:\ScanWorks\Projects\FFP_ XEM6002 Two_Instrument Example\XEM6002 Two
_Instrument Example\ETSet\ET 0\ScanWorks

=  Qutputs of ETG
= SVF - Serial Vector Format
= BSDL — Boundary Scan Description Language
= Pin Map
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ScanWorks Setup

1. Select the ASSET Hardware

& ScanWorks: FFPXEMG002 Two Instrument Example XEM60D2_Two_Instrument Example =] X
Project: FFP_XEM6002_Two_lnstrument_Example O Exit
Design: XEM6002_Two_Instrument_Example & Updates Available!

Projects ~ Designs  Actions  Sequences Status  Notes ~ Mappings  Reports
. . [+creoe | € import | = 0csions [
Define the Design

P Define the Scan Path
% Netlist, Schematic, & Layout I At

a. Select the ‘No Hardware’ link above.
b. Select the RIC-1000 from the drop-down menu.

‘ MNo Harchware -
I/ a

I ra-iuve
-

e

RIC-1000PODII
i RIC-4000

ETC2

Teradyne

USB-100

c. Configure the hardware. The RIC-1000 configuration is shown here, but other
controllers can have different options. 10MHz is required for this example and
you would of cource use the appropriate IP Address for your RIC-1000.

Setup Hardware X
Setup RIC-1000 Hardware
TCK Frequency (MHz): Delay Compensation: Cancel
Help
TAP Voltage: IP Address:
33 |192.153,1‘1nn |

Discrete 10 TAP Voltages

| Discrete 10 Signal 0 and 1:
[ 33 v|

Discete 10 Signal 2 and 3:
[33 v]

Discrete 10 Signal 4 and 5:
[33 v]

Discrete 10 Signal 6 and 7:
[33 v]
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d. Select OK.
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2. Create and run a Scan Path Verify (SPV) Action

a. Select the Actions tab.
b. Select the Create button.

c. Select the ‘Scan Path Verify’ link.

A& ScanWorks: FFP_XEM6002 Two Instrument_Example XEMG002 Two_Instrument Example

Project: FFP_XEM6002_Two_Instrument_Example
Design: XEM6002_Two_Instrument_Example

Projects Designs Actions Sequences
Assembly Test Program
Scan Path Verify eMMC
Interconnect Flash
Memory Access Verify 12C
Component NAND Flash
Discrete I/O PM Configuration
Macro SPI
CPU SPI DIO
UTAG Instruments SPI Direct
ITAG Instruments (P1687) SPI Flash IP
STAPL
SVF

1532 - Adaptive

- a X

TCK Frequency: 10.000 MHz & Updates Available!
IP Address: 192.168.1.100

Compatible with Design?

Status Notes Mappings Reports

Project  Design  Sequence

Utility
ASP

Display Message
Input Text

Reset

Script

d. Below, accept the default or optionally you can rename the action.

e. Select the build button.

&8 ScanWorks: FFP_XEM6002_Two_Instrument Example XEM6002_Two Instrument Example

Define a Scan Path Verify Action

8

Precondition & Import || # Edit || & Remove

U

Launch Debugger % Debug

9

Target Scan Path(s) ¥ primary

®

Action Logs and Reports

Name Date Mapping

- o X
e (D

Name | sPV1 Options Build

Device ID and Bypass DR Scan Only | Atemates O Run
Instruction Capture

BYPASS

IDCODE  Alternates.

Boundary-Scan Length | Devices

USERCODE  Alternates

TRST  Devices

Hardware

SourcePoint”
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f. Select the Save button above.
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3. Connect the ASSET hardware to the XEM6002 board.

a. Power-up the XEM6002 by connecting the USB cable
b. Select the SPV1 Run button below.
c. Confirm the action passed as shown below.

& ScanWorks: FFP_XEMB002_Two_Instrument_Example XEM6002_Two_Instrument_Example

- o X
Project: FFP_XEM6002_Two_Instrument_Example =5 Options || & Licenses || 2 Help | @ Exit
Design: XEM6002_Two_Instrument_Example TCK Frequency: 10.000 MHz & Updates Available!

IP Address: 192.168.1.100

Compatible with Design?

rojects Designs | Actions | Sequences Sotus  Notes  Mappings | Reports Passed

[ Create ~ ” £ Manage H 2 Build l *** Starting IR Capture test... ***
IR Capture test PASSED for TAP 1
*** Starting BYPASS test... ***
. N BYPASS test PASSED
Action Name Type
D Hardware Setup Message Display Message *r* Starting IDCODE test... ***
£ i i P
O Move PMOD Message Display Message IDCODE for Device UL in tap 1 PASSED
Expected data: XXXXO100900000000001000010010011
O 5PL_Flash_LongChain_PMOD3_Lower Sal Measured data: 00100100000000000001000010010011
O SPI_Flash_ShortChain_PMOD3_Lower Pl
O SPIFlashIP_PMOD1_Lower SPI Flash IP
I *** Starting Boundary Length test... ***
Boundary Length test PASSED for TAP 1.
# Edit 2] Copy [l Reports
22 Build >_Rename = Requirements Scan Path Verify
» Run © Delete © Export to STAPL == Starting USERCODE test... *+=
tHloop U Debug # Find Max TCK UserCode for device U1 in tap 1 PASSED
D U1SVF SVF Expected data: XXOOMOKKXKKXXKXXKXXKKXKXNK
Measured data: 11111111111111111111111111111111
Showing 1 to 7 of 7 entries Previous 1 Next

Test completed successfully

4. Create and run an SVF Action - Configure the FPGA at U1 with the SPI
Flash IP and GPIO instruments.

a. Select the Actions tab.
b. Select the Create button.
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c. Select the SVF Link

& ScanWorks: FFP_XEM6002_Two Instrument_Example XEM6002 Two_Instrument Example

- u} X

Project: FFP_XEM6002_Two_Instrument_Example
Design: XEM6002_Two_Instrument_Example

I = Options ” & Licenses H ? Help ] O Exit
TCK Frequency: 10.000 MHz & Updates Available!
IP Address: 192.168.1.100

Compatible with Design?

Projects Designs Actions Sequences Status Notes Mappings Reports
Running SPV1...
Assembly Test Program Utility
Scan Path Verify eMMC ASP
Interconnect Flash Display Message
Memory Access Verify 12C Input Text
Component NAND Flash Reset
Discrete I/O PM Configuration Script
Macro SPI
CPU SPI DIO
UTAG Instruments SPI Direct
IUTAG Instruments (P1687) SPI Flash IP
STAPL
SVF

1532 - Adaptive

13 Loop /- Diagnose

Showing 1 to 8 of 8 entries Previous 1 Next

d. The Define an SVF Action will open.

e. Above you can optionally rename the action. Ul SVF

f. Set the Target drop-down to the device to be programmed. Ul

g. Select the SVF import icon and browse to and select the .svf file in the
appropriate ETG ScanWorks folder as shown below.

& ScanWorks: FFP_XEMG002 Two_Instrument Example XEME002_Two_Instrument Example

1
Define an SVF Action =

Action Name

Translate with no TDO, Mask, or Compare Build
U1_SVF
Apply Options ORm
Precondition | £ import || # Edit | @ Remove Logging Mode Diagnose
Target Scan Path Deterministic response data v
primary v
Stop on Failure Count
Target ¥ 1
u1 v

¥/ Compare Mode

Ho

A« FFP_XEM6002_Two_Instrument Example > XEM6002_Two_Instrument Example > ETSet > ET.0 » ScanWorks v U O Search ScanWorks

Organize *  New folder

A Name Date modified Type Size
 Quick access

&/ et 0.svi 5/14/2020 8:36 AM SVF File 1344 K8
33 ASSET InterTech D

= This PC

¥ 3D Objects
I Desktop
| Documents
¥ Downloads
D Music

=) Pictures

B videos

£ Windows (C)

File name: | o [svF File (-svf) v
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C:\ScanWorks\Projects\FFP_ XEM6002 Two_Instrument Example\XEM6002 T
wo_Instrument Example\ETSet\ET 0\ScanWorks

Select the Build button.

Select the Save button above.

Select the Ul_SVF Run button below.
Confirm the action passed as shown below.

Sl

& ScanWorks: FFP_XEM6002 Two_Instrument Example XEMG002 Two_Instrument Example - o x
Project: FFP_XEM6002_Two_Instrument_Example PR ric-1000~ [ = Options H & Licenses H ? Help ] & Exit
Design: XEM6002_Two_Instrument_Example TCK Frequency: 10.000 MHz & Updates Available!

IP Address: 192.168.1.100

Compatible with Design?
Projects Designs Actions Sequences Status Notes Mappings Reports Pa Ssed

Project Name: FFP_XEM6@02_Two_Instrument_Example
[ Create ~ H # Manage H £ Build ] Project Version: 469

Design Name: XEM6802_Two_Instrument_Example

Action Name: U1_SVF

Action Name “  Type Action Version: 97
Run Date: 5/14/2020 11:30:36 AM
D Hardware Setup Message Display Message
O Move PMOD Message Display Message
SVF Fil : et B.svf
O sPI_Flash_LongChain_PMOD3_Lower SPI Henane: €82y
@ SPI_Flash_ShortChain PMOD3_Lower S Scan Engine (Serial Test Bus Controller Command Sequencer)
D SPIFlashiP_PMOD1_Lower SPI Flash IP Accepts a binary input file consisting of Scan Engine commands and associated
OspPy1 Scan Path Verify data and applies it to the target hardware, saving the results in a binary file
QU svF Copyright (c) 1991-2601 Texas Instruments, Inc and ASSET Intertech, Inc. All rights r¢
— Version: 1.4, Date: Mar 13 2020
# Edit 2] Copy [l Reports
il = Requi SVF
£ Build >_Rename == Requirements s e 8
» Run © Delete © Export to STAPL
ol se2clies ***ATTENTION*** The TCK frequency was changed to 100600 Hz due to FREQUENCY statement
Showing 1 to 8 of 8 entries Previous 1 Next

Vector application complete

Run time: 3.383 seconds

5. Create and run an SPI Flash IP Action - Program and Verify the SPI Flash
device on PMOD1 lower position

a. Select the Actions tab.
b. Select the Create button.
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c. Select the ‘SPI Flash IP’ link.

&% ScanWorks: FFP_XEMG002_Two_Instrument Example XEM6002_Two Instrument_Example

Project: FFP_XEM6002_Two_Instrument_Example
Design: XEM6002_Two_Instrument_Example

Projects Designs Actions Sequences
Assembly Test Program
Scan Path Verify eMMC
Il Interconnect Flash
Memory Access Verify 12E
Component NAND Flash
Discrete 1/O PM Configuration
Macro SPI
CPU SPI DIO
UUTAG Instruments SPI Direct
UTAG Instruments (P1687) SPI Flash IP
STAPL
SVF

1532 - Adaptive

-

TCK Frequency: 10.000 MHz
IP Address: 192.168.1.100

Compatible with Design?

Status Notes Mappings

Running U1_SVF...
Passed

Utility

ASP

Display Message
Input Text

Reset

Script

X

- a

& Updates Available!

Reports

Q@ Webex Meeting Reminder
SED Status
12:00 PM - 12:30 PM
Host: Harry Myers

Snooze v Join Meeting (0

d. Define an SPI Flash IP Action window opens

SPIFlashIP. PMODI1 Lower
f. Select the target device to be programmed. (PMOD1)

e. Provide a Name for the Action.

& ScanWorks: FFP_XEMG002_Two Instrument_Example XEMG002_Two Instrument Example

Define an SPI Flash IP Action

Name SPIFlashIP_PMOD1_Lower

Precondition | & Import || # Edit | & Remove

Target Device PMOD1: PMOD -

D1: LED_SMD_U603 =
Model | D2:LED_SMD_0603
D3: LED_SMD_0603
D4: LED_SMD_0603

Model Override DSLED SMD10603

D6: LED_SMD_0603

D7: LED_SMD_0603

D8: LED_SMD_0603

Device Access
JP4: CONN_PLUG_7X2

PMOD1: PMOD -

—prmary

Target Scan Paths

(o] i Model Ci ce

ScanWorks Model Library

@ Check manufacturer ID
Alternate IDs

e.g. OXAA, OxFA

Source Files

Flash Report

£ 0x0

Logs & Reports

Instrument Map

£ Import || ® View | & Remove

FPGA

- o X

Cancel © Help

% Import Link Build

w ©ORun

Q@ Webex Meeting Reminder
SED Status

12:00 PM - 12:30 PM

Host: Harry Myers

g. The Model should default to the PMOD16_lower.cmp.
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h. Select the Device Access Configure

88 ScanWorks: FFP_XEMB002_Two,_Instrument_Example XEM6002_Two_Instrument_Examph

Define an SPI Flash IP Action

Name | SPIFlashiP_PMOD1_Lower Source Files [ | % Import Link
{ Configure access to SPI devicels) h
i
SPIDevice Pins
Precondition  [Eme) (# a SPIDevice(s) Instrument Instance
| [showarpns | Close Browser << PUOD1 SPFlashPlayer_PUOD1_Lowe v
————————————— [ Tpe  Pn MNodeName FPins hah Longth; 421
Target Device | PMOD1: PMOD gl mibos e Device  structon
"] ’ u user
Reference Designato| ',SDO 9 Puoo1 e Ut
£CK 10 PMODI10 U161
Zce 7 PuoDI7
Model oD mp|
PMOD16_lower.cmp
Select setl setlo Delete oK. cancel
Model Override &) Use Action Cross-|
Override design crog] (2% Find in lst. Device information
Yo oo v ~ | — Reference Designator
Devices Pins. ]
I (U1
Device Access | %% Configure utE2 Read Enty Name
T— utF1 Wrte
ut-G1 oF
- S— ::ﬂf O Polarty Device Type
@ ori X
arget Scan Paths primary i
uTe Ca
Node Name
Op i Model Cro: e

Insts t M.
@ Check manufacturer ID nstrument Map

Alternate IDs £ import

e.g. OxAA, OxFA FPGA

@ View & Remove

O ‘
Save Cancel © Help
Build
©Run

Q Webex Meeting Reminder

SED Status
12:00 PM - 12:30 PM

H

Host: Harry Myers

TR join Meeti

i. In the Configure access to SPI device(s) dialog select the Instrument Instance

SPIFlashPlayer PMODI1 Lower
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j-  Select the OK button. This will close the dialog.
k. In the Operations tab under Instrument Map select import

& scanworks: FFP

XEM6002_Two,_Instrument_Example XEM60

wo_Instrument_Example

Define an SPI Flash IP Action

Name

Precondition

Target Device

Model

Model Override

SPIFlashlP_PMOD1_Lower

£ Import || & Edit

| PmoD1: PMOD

© Remove

Reference Designator: Device Type

PMOD16_lower.cmp

[ Use Action Cross-Reference

Override design cross-reference

Device Access | % Configure
Target Scan Paths ¥ primary
0O i Model Cross-Ref

@ Check manufacturer ID

Alternate IDs

e.g. OXAA, OxFA

SourcePoint”

Platform for Software Debug and Trace

e ScanWorks Model Library

Source Files
2MB.bin  #0x0
Flash Report Logs & Reports

o ment Map
wew
L’q
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@ Remove

Configure access to SPI device(s) ‘
S Device Fins _— . SPI Device(s) Instrument Instance
Show All Pins + | Close Browser << PMOD1 SPFiashPlayer_PMOD1_Lowe |
) : ShortChain_SPIFlash_PMOD3_Lo
Type  Pin  NodeMName Pins s Emope AT} PFlashPlayer_P "
£sDl 8  PMODI8  UIE2 Device | Inetructian
£5D0 9 PMOD1_9 U1-F1 u1 USER
SCLK 10 PMOD1_10 u1-G1
EcE 7 PMOD1_7
Select SetHI SetLO Delete 0K Cancel
Show... Find in list... Device Information
FPGA Devices v | v| CFnd ] ge ks
Devices Pins ) ‘ \
U1l U1E1 Cell Information
U1-E2 Read Entity Name
U1-F1 Write ‘
U1-G1 OE
Ui-M2 . }
OE Polari Device Ty
U1-N1 = i
U1-P1 [ l
UiTe Related Enable Celis
Node Name

Cancel © Help

Save

% Import Link Build

w O Run
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1. With the import browser open, browse to and double-click on the .ffpmap the

instrument map. ET 0.ffpmap

C:\ScanWorks\Projects\FFP_ XEM6002 Two Instrument Example\XEM6002 Two Ins
trument Example\ETSet\ET 0\ScanWorks\ET 0.ffpmap in this case

©

Define an SPI Flash IP Action

Cancel © Help

Name | SPIFlashlP_PMOD1_Lower Source Files LUy | % Import Link Build
2MBbin  #0x0 W ORun
Precondition & Import || & Edit || @ Remove
@ Open X
Target Device
T FFP_XEM6002_Two_Instrument_Example > XEM6002_Two_Instrument Example > ETSet > ET.0 > ScanWorks v o s
Organize ~  New folder o
~ Name Date modified Type Size
Model
] ET.0fpmap 5/14/2020 8:18 AM FFPMAP File «
33 ASSET InterTech D
= This PC
. ¥ 30 Objects
Model Override
I Desktop
| Documents
¥ Downloads
D Music
Device Access
= Pictures
Target Scan Paths
File name: | [Mapping File (*ffpmap) v
Operations

@ Check manufacturer ID

Instrument Map
Alternate IDs

£ import || ® View || @ Remove

FPGA

m. Select the Open button to acknowledge that the Import is complete.
n. Next in the Operations Tab

a. Select the manufacture ID
b. Select the deivce ID
c. Select Blank check

1. Check all sectors

11. Erase on blank check failure
d. Select Program

2ourcePoint y >canWorks

Platform for Embedded Instruments
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e. Select Verify

Operations Model Cross-Reference ScanWorks Model Library Flash Report Logs & Reports

Instrument Ma
@ Check manufacturer ID P

Alternate IDs £ Import || @ View | @ Remove
e.g. OxAA, OxFA FPGA
U1 v
@ Check device ID
Alternate IDs
SCL Divisor
e AA, OXAAFF
1
example: OxBBFF - FF is DEV_ID and BB is for DEV_ID2
(1-256)

¥ Blank check

® Check all sectors
Check image area only

@ Erase on blank check failure

@ Program
Secure
@ Verify

0. Select the blue Import icon next to “Source Files”.
p. Browse to and double-click on the provided file named 2MB.bin.
q. Select OK to confirm the file as a Binary file.

Define an SPI Flash IP Action ey

Name | SPIFlashlP_PMOD1_Lower Source Files € impor: IR o
2MBbin £ 0x0 Ty ORun
Precondition | Import || & Edit | & Remove
Target Device | PMOD1: PMOD .

Reference Designator: Device Type

Model
PMOD16 lower cmn

Select the Build button.
. Select Yes to confirm the action name change.
t. Select the Save button.

Opal Kelly FrontPanel Settings

If you have closed the Opal Kelly FrontPanel, restart the application.

ilF| Opal |

FrontPanel Help

XEM6002-LX9 o . =
siaanee | o] {@F | K|

»

Welcome to FrontPanel.

2ourcePoint’ y >canWorks
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Select the tools icon and the following interface will open. Note that for this SPI
Flash IP example, when using the Opal Kelly board, it needs to be set as follows,
using the FrontPanel software, for the SPI Flash IP to Pass. Decrementing the
Divider #1, DIVIN:, to less than 7, will increase the related frequency and cause a

failure.

Return to ScanWorks

u. Select the SPIFlashIP. PMOD1_ Lower Run button below.
v. Confirm the action passed as shown below.

(Y

Project: FFP_XEM6002_Two_Instrument_Example
Design: XEM6002_Two_Instrument_Example

Projects Designs Actions Sequences

l Create ~ H # Manage H 28 Build J

Action Name

Type

O Hardware Setup Message

@ Move PMOD Message

D SPI_Flash_LongChain_PMOD3_Lower
@ SPI_Flash_ShortChain_PMOD3_Lower
D SPIFlashlP_PMOD1_Lower

# Edit €] Copy [l Reports

%} Build  >_Rename = Requirements
» Run © Delete

13 Loop

O spvi

D U1 SVF

Display Message
Display Message
SPI
SPI

SPI Flash IP

Scan Path Verify
SVF

Showing 1 to 7 of 7 entries

Previous 1 Next

[u]

P RIC-1000 ™

[ = Options ” & Licenses H ? Help ] O Exit :

TCK Frequency: 10.000 MHz
IP Address: 192.168.1.100

Compatible with Design?

Status Notes Mappings Reports
Design Version: 372
Action Name: SPIFlashIP_PMOD1_Lower
Action Version: 50

Run Date: 5/19/2020 3:26:17 PM

& Updates Available!

Image File: 2MB.bin

*** Manufacture ID matches ***

Found: @x26, Expected: @x20 , Mask: OXFF
**% Device ID matches ***

Found: ©x26, Expected: @x28 , Mask: OxFF
*x* Unsecuring all sectors of the device ***
Unsecure operation was successful

**x Blank Check Operation Started ***
Blank Check operation failed

*** Erase Operation Started ***

Erase Mode: All Sectors

Erase operation Completed

*xx Blank Check Operation Started ***
Blank Check operation was successful

*£% Programming Operation Started ***
Programming operation Completed

*** Verify Operation Started ***

Verify operation passed

6. Create and run a standard Boundary Scan SPI Flash Action - Using the
default boundary register and PMOD3 lower position

o a0 o

SourcePoint”

Platform for Software Debug and Trace

Power off the target

Physically move the SPI Flash PMOD from PMOD1 to PMOD3.
Select the Actions tab.

Select the Create button.

Select the “‘SPI’ link.

y
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s: FFP_XEM6(

Projects Designs

o

Actions

Design: XEM6002_Two_Instrument_Example

Project: FFP_XEM6002_Two_Instrument_Example

Sequences

Pl RIC-1000

TCK Frequency: 10.000 MHz
IP Address: 192.168.1.100

u]

& Updates Available!

Compatible with Design?

Status Notes

Mappings

Reports

SPI_Flash_LongChain_PMOD3_Lower Action Logs and Reports

~  Mapping Hardware
Assembly Test Program Utility e oo 7
Scan Path Verify eMMC ASp 2085838AM  Default RIC-1000
Interconnect Flash Display Message %
Memory Access Verify 12C Input Text [rasesaaa Oefault e
Component NAND Flash Reset prazss2eM  |n/a Dl
Discrete 1/0 PFP Script
Macro PM Configuration
CPU SPI
UTAG Instruments SPI DIO
IJTAG Instruments (P1687) SPI Direct
PFT SPI Flash IP
PFT DDR STAPL nstrument_Example

SVF

ment_Example

1532 - Adaptive

PR — o ST

Showing 1 to 7 of 7 entries Previous 1 Next Action Version: 27

Run Date: 5/19/2620 2:51:3@ PM

No precondition present

f. Enter Name SPI Flash LongChain PMOD3 Lower
g. Select PMOD?3 below as the device to program.
h. The Model should default to PMOD16 lower.cmp

& ScanWorks: FFP_XEMB002 Two,Instrument Example XEME002_ Two_Instrument Example - o x
Define an SPI Action Cancel
Name | SPI_Flash_LongChain_PMOD3_L Source Files 9 Import Link Build
©ORun
Precondition £ Import || # Edit || @ Remove
¥ Interactive Device
Target Device -
| Q
Da: LED_SMD_0603 <
Model | DS5:LED_SMD_0603
D6: LED_SMD_0603
D7: LED_SMD_0603
Model Override
D8: LED_SMD_0603
JP4: CONN_PLUG_7X2
PMOD1: PMOD
Device Access PMOD2: PMOD
PMOD3: PMOD
Target Scan Paths PMOD4: PMOD -
Operations ~ Writeto File ~ Model Cross-Reference  ScanWorks Model Library ~ Flash Report  Logs & Reports
Report
Check Manufacturer ID g
Alternate IDs 1 Errors
e.g. OXAA, OxFA (1-256)
Check Device ID Write Range to File -

i. Device Access

a. Select the Configure button.

b. Ensure the Boundary Scan Master is Ul
j-  Select the OK button.

SourcePoint”

Platform for Software Debug and Trace
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k. Select the two ID Checks, Erase, Blank check, Program, and Verify boxes.

Operations Write to File Model Cross-Reference ScanWorks Model Library Flash Report Logs & Reports

Report
@ Check Manufacturer ID epo
Alternate IDs 1 Errors
e.g. 0xAA, OXFA (1-256)
@ Check Device ID Write Range to File
Alternate IDs Start Address
e.g. OxAA, OxAAFF 0x00000018
example: OxBBFF - FF is DEV_ID and BB is for DEV_ID2
End Address
@ Erase
0x532F3A43
All Sectors

® Used Sectors

@ Blank Check Image Area

@ Program
Secure
@ Verify
. Select the blue Import icon next to “Source Files”.
m. Browse to and double-click on the provided file named 2MB.bin.
n. Select Open to confirm the file as a Binary file.
o. Select the Build button.
p. Select the Save button.
q. Select the SPI_Flash LongChain PMOD3 Lower Run button below.
r. Confirm the action passed as shown below.
Proj;ct:"FF’P_XEMGOOZ_TWOV_IHs;r;ment_Example | l =} Options H & Licenses H ? Help } O Exit )
Design: XEM6002_Two_Instrument_Example TCK Frequency: 10.000 MHz & Updates Available!

IP Address: 192.168.1.100
Compatible with Design?

Projects Designs Actions Sequences Status Notes Mappings Reports Passed

‘ 2MB.bin ] BIN ‘ 0x0 ‘ -
[ Create ~ H # Manage ” & Build ] Other Information
*** No precondition file present ****
, " Operations:
Action Name Type
D Hardware Setup Message Display Message Manufacturer M Actual: ©x20
O Move PMOD Message Display Message 1D Expected: @x20
D SPI_Flash_LongChain_PMOD3_Lower
= Device ID = Actual:  ©x20
# Edit ) Copy (ull Reports
. p— . Expected: ©x20
# Build  >_ Rename = Requirements SPI
» Run © Delete 3¢ Alternate Paths
13 Loop Y Debug Unsecure w
D SPI_Flash_ShortChain_PMOD3_Lower SPI
- R - - Erase @ Mode: used
O SPiFlashiP_PMOD1_Lower SPI Flash IP
O spvi Scan Path Verify Blank Check =
D U1SVF SVF
Showing 1 to 7 of 7 entries Previous 1 Next Brogram M [Lime:is /20057
Verify ==

SourcePoint’ | ) ScanWorks’
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Create and run a standard Boundary Scan SPI Flash Action - Using the ETG
short chain feature and PMOD3 lower position

a. Select the Actions tab.
b. Select the Create button.
c. Select the ‘SPI’ link.

=

Project: FFP_XEM6002_Two_Instrument_Example F l =5 Options ” & Licenses H ? Help ] O Exit

Design: XEM6002_Two_Instrument_Example TCK Frequency: 10.000 MHz & Updates Available!
IP Address: 192.168.1.100

Compatible with Design?

Projects Designs Actions Sequences Status Notes Mappings Reports
SPI_Flash_LongChain_PMOD3_Lower Action Logs and Reports
+ «  Mapping Hardware

Assembly Test Program Utility e 7
Scan Path Verify eMMC ASP 2085838 AM | Default RIC-1000
Interconnect Flash Display Message

. :58: 1 5
Memory Access Verify 12C Input Text [EOSESSS AN Dsfaut ficoeo
Component NAND Flash Reset Mrazes2eMi /g a
Discrete /0O PFP Script
Macro PM Configuration
CPU SPI
UTAG Instruments SPI DIO
IUTAG Instruments (P1687) SPI Direct
PFT SPI Flash IP
PFI' DDR STAPL nstrument_Example

SVF
1532 - Adaptive ReaLiExes1e
e v ot et wewrr_vrrgeraall_PMOD3_LoWer
Showing 1 to 7 of 7 entries Previous 1 Next Action Version: 27

Run Date: 5/19/2020 2:51:30 PM

No precondition present

d. Enter Name  SPI Flash ShortChain PMOD3 Lower

SourcePoint’ | ) ScanWorks’
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e. Select PMOD3 above as the device to program.

& scanWorks: FFP_XEM6002_Two_Instrument_Example XEM6002 Two_Instrument Example

~ o x
Define an SPI Action —
Name SPI_Flash_ShortChain_PMOD3_I Source Files ra T —
© Run
Precondition £ Import || & Edit | & Remove

¥ Interactive Device

Target Device Sele evice -

D4: LED_SMD_U603 -~
Model | D5:LED_SMD_0603
D6: LED_SMD_0603
D7: LED_SMD_0603
Model Override DESLED SMDI0603
JP4: CONN_PLUG_7X2
PMOD1: PMOD
Device Access PMOD2: PMOD

PMOD3: PMOD

Target Scan Paths PMOD4: PMOD

Operations Write to File Model Cross-Reference ScanWorks Model Library Flash Report Logs & Reports

Check Manufacturer ID Report
Alternate IDs 1 Errors
e.g. OxAA, OxFA (1-256)
Check Device ID Write Range to File ~

f. The Model should default to PMOD16 lower.cmp
g. Device Access
a. Select the Configure button.
b. Ensure the Boundary Scan Master is U1
h. Select the OK button.
Select the two ID Checks, Erase, Blank check, Program, and Verify boxes.

—

Operations Write to File Model Cross-Reference ScanWorks Model Library Flash Report Logs & Reports

Report
@ Check Manufacturer ID PO
Alternate IDs 1 Errors
e.g. OXAA, OxFA (1-256)
@ Check Device ID Write Range to File
Alternate IDs Start Address
e.g. 0xAA, OXAAFF 0x00000000

example: OxBBFF - FF is DEV_ID and BB is for DEV_ID2

End Address
¥ Erase

0x00000000
All Sectors
® Used Sectors
@ Blank Check Image Area
¥ Program
Secure
¥ Verify

j-  Select the blue Import icon next to “Source Files”.
k. Browse to and double-click on the provided file named 2MB.bin.
1. Select OK to confirm the file as a Binary file.

SourcePoint’ L ) ScanWorks’
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m. Select the OK button.
n. Select the Build button.
o. Select the Save button.
. . < . 5 1
q. Single-click on the ‘SPI Flash ShortChain PMOD3 Lower’ link below.
T T — e L —— (e
Project: FCT_FFP_XEM&00Z_Four_Instrument_Example # RIC-1000  Options || @Licenses || ? Help | ({EIE0F
Design: XEMBO02_Four_Instrument_Example TCK Frequency: 10.000 MHz
IP Address: 192.168.12.1
Compatible with Design? | ye;
Projects Designs Actions Sequences Status Motes Mappings Reports
Fhtanage || o8 uid SPI_Fiask SkortChain PMOD3 ower Action Logs and Reports
Searchs Find Actions Mame  *  Date — g Hardhware
Action Name - Type Buid Llog @ 10/19/2017F 401:38 P nfa nfa
Saurce File 10/13/2007 404116 P nfa nfa
UG Valdation Log &
UL Frequency_Measure UL T8 Instruments
(P1687) Showing 1to 2 of 2 entries
[0l =P1_Flash_LongChain_PMOD3_Lower SPI
save As | Print
PP <P Flash_ShortChain_PMOD_Lower
# Edit 2] Copy [H]Reports
@Build  >_Rename &= Requirements SPI
#Run @Delete 38 Alternate Paths .
0 e Project Wame: FCT_FFP_XEME2e2_Four_Instrumet_E-ample
5 Loop Y project version: 47
PP <FIFlashIP_PMODT Lower SPI Flash TP o [ £ R SR S
Design versinn: 43
run B Scan Path
Verify action Mame: SP1_Flash_ShortChain_FOns_Lower
TG Action version: 5
T Ternperature_Measure_PROD2_Lower Tnstruments Run Date: 18/12/2517 4184136 R
(P1687)
Mo preconditdan presant
run B W ADS002 - The ASSET Modelist Generator

r. Select the ‘SPI Flash ShortChain PMOD3 Lower’ Build button above.
s. Select the SPI_Flash ShortChain PMOD3 Lower Run button below.

SourcePoint’ L ) ScanWorks’
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t.

Confirm the action passed as shown below.

& ScanWorks: FFP_XEM6002_Two _Instrument_Example XEM6002_Two_Instrument_Example

Project: FFP_XEM6002_Two_Instrument_Example
Design: XEM6002_Two_Instrument_Example

Projects

Designs Actions Sequences

[ Create ~ H # Manage

& Build ]

Action Name

-

Type

D Hardware Setup Message

O Move PMOD Message

D SPI_Flash_LongChain_PMOD3_Lower
D SPI_Flash_ShortChain_PMOD3_Lower

& Edit 4 Copy [l Reports

2 Build >_ Rename = Requirements
» Run © Delete 3G Alternate Paths
13 Loop Y Debug

D SPIFlashiP_PMOD1_Lower

Ospy1

O U1_SVF

Display Message
Display Message
SPI

SPI

SPI Flash IP
Scan Path Verify
SVF

Showing 1 to 7 of 7 entries

Previous 1

Next

]

TCK Frequency: 10.000 MHz
IP Address: 192.168.1.100

Compatible with Design?

- o X

I = Options ]

& Licenses H ? Help ] O Exit ’

& Updates Available!

Status Notes Mappings Reports

‘ZMB.bIn ‘BIN leO ‘ -
Other Information

*** No precondition file present ****

Operations:
Manufacturer @ Actual: ©ox20
ID Expected: @x20
Device ID == Actual: @x20

Expected: 0x20

Unsecure m
Erase m Mode: used
Blank Check @
Program Time: 0.600000
Verify ==

Export the Project

The project should be exported for archiving purposes.

hmo oo o

Select /Project/Export/

FFP_XEM6002 Two_Instrument Example
Browse to desired folder to save the export.

Select Development/Archive (full)

Select the next
Select Export button

Note: that the example project also contains a sequence and other actions, but this
documentation does not cover the generation of the other actions. For more
information to export ScanWork and the Embedded Test capabilites refer to the
Appendix.
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APPENDIX

1. Other ETG Example Projects

Other ETG Example projects can be found at C:\ScanWorks\ETG\Examples
folder. These example projects are provided as examples of what is possible with
ScanWorks FPGA Contolled Test (FCT) and ScanWorks Fast Flash Programming
(FFP) tools. Within the folder are example instrument projects that are based upon
the type of license they use either FCT or FFP.

The structure of the project file name is as follows: <Tool License
Type> <Hardware Target Platform or device> <Number of embedded
instruments>.zip.

The ETG projects support the Opal Kelly XEM6002 board but, this board is not
needed for the SVF generation by ETG. The ScanWorks projects are based on the
Opal Kelly XEM6002 board and provide for the flashing of the device(s). Some
target an SPI Flash PMOD and some target a temperature controller PMOD which
are additional hardware connected to the PMOD interface of the board.

File Comment

FFP_XEM®6002_Two_Instrument_Example.zip ScanWorks project with FFP
instruments

FCT_XEM6002_Two_Instrument_Example.zip ScanWorks project with FCT
instruments

2. To Import ETG example project

Platform for Software Debug and Trace

a. With ScanWorks open

O ScanWorks®
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b. Select the Project tab and Select Import

c- CED YEMEL

C.

mnla YEMANND Tiua Inctrir
) Instrument_ Exam taur m o
. © Helj © Back
Import a Project
1. Select the Import File
Import File Browse
Select a compressed ScanWorks Project
@ ope
« v 1> ThisPC > Windows (C) > ScanWorks > FTG > Bxamples U O search Bamples
Organize New folder m @
Name Date modified Type Size

# Quick access

. LB £1G_FCT_FFP_XEMB002_Four Instrument Bxamplezip 5 M zip Archive 4599 KB

&F ASSETInterfech D | 16 Xem6002_Four Instrument Example.zip M 2ip Archive 4599 KB

= This PC [ 8 Mircrosemi_M25005_VF256_demo.zip M zip Archive 10,935 KB

930 Objects (3 SW_FCT_XEM6002_Two,_Instrument Example.zip PM  zip Archive 3,766 KB

3 SW_FFP_XEM6002_Two_Instrument_Examplezip 2ip Archive 3,601 KB
I Desktop
~ 3 UltraScale_035.zip
= Documents 3 Uitrascale_040.2ip

¥ Downloads (3 Ultrascale 060.ip zip Archive

& Music B XCKU115_FLVA2104_demo_rel 2_2.zip Zip Archive 7.736 KB

= Pictures

B videos

£ Windows (C)

File name: | [scanWorks Project (zip)
Open |+ Cancel

Select Browse and browse to /ScanWorks/ETG/Examples

d. Select the project of interest and explore the project, design, and actions.

SourcePoint”
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