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The Logic Lock region is shaded in purple. Preserving the periphery requires exporting
everything outside the Logic Lock region. This is the reverse of the core partition reuse
flow.

1.6.3 Step 3: Compile and Export the Root Partition

After compilation, you can export the root partition at the synthesized, placed, or final
stage. This tutorial reuses the final snapshot.

Follow these steps to compile the design and export the root partition:
1. To run full compilation, click Compile Design on the Compilation Dashboard.

2. To export the root partition to a . qdb file, click Project 0 Export Design
Partition. Select the root_partition and the final snapshot.

Export Design Partition

Allows you to export a design partition of a specified
snapshot as a Partition Database File (.qdb). You canreuse the
file in a design partition of another project.

Partition name:

AP

l root_partition

Partition Database File

File name: [tition_Reuse/Developer/root_partition.qdb |_\

Snapshot:

AN 839: Design Block Reuse Tutorial for Intel® Arria® 10 FPGA Development Board
18



] ®
1 AN 839: Design Block Reuse Tutorial l n tel )

AN-839 | 2018.01.15

1.6.4 Step 4: Copy Files to Consumer Project

Manually copy the root _partition. gdb andt op. sdc files to the
Root Partition_Reuse/ Consuner/ directory.

Note: The top-level design requires . sdc constraints. The Consumer can also include a
separate . sdc file to constrain the logic that they provide. The Logic Lock boundary is
visible in the Chip Planner in the Consumer project for reference only. The Consumer
cannot modify this region.

In the Root Partition Reuse—Consumer Tutorial on page 20, you integrate the
root _partition.qdb andtop. sdc files into the Consumer project.

1.6.5 Step 5: Hardware Verification (Optional)

You can now verify the results of the Root Partition Reuse—Developer Tutorial module
in hardware by completing the steps in Device Programming on page 23.

After completing this tutorial module, LEDs D6-D3 map to the bl i nki ng_I ed core,
and LEDs D10-D7 map to the top-level (root) design. When you create and load

the . sof , the bl i nki ng_I| ed core does not illuminate any LEDs. The top-level design
shows a shifting bit in green.

The behavior of the periphery LED driver carries into the Consumer project via the
final . qdb file.

Figure 14. Illumination of LEDs after the Root Partition Reuse—Developer Tutorial
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1.7 Root Partition Reuse—Consumer Tutorial
Follow the steps in this tutorial module to reuse a root partition in a Consumer project.

Process Description

As a root partition Consumer, you receive the final top-level, placed, and routed root
partition from the Developer. The Developer includes an empty region in the partition
for subsequent development in the Consumer project. The Consumer completes the

final design by adding the root partition and integrating with Consumer logic.

The following figure shows the RTL view of the Consumer's bl i nki ng_| ed partition.
The Developer compiles and exports the final snapshot as a . qdb file. The Consumer
adds their own logic to the space the Developer reserves.

Figure 15. Consumer's RTL View of bl i nki ng_| ed Partition
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Finally, the Consumer integrates their logic with the files from the Developer to create
the final image.

Figure 16. RTL View of the Integrated Developer and Consumer Partitions
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Since the root partition . qdb includes final placement and routing information for the
partition, the placement and routing is identical in the Consumer project, with the
exception of clock signals that may be global signals.

Completed Files

The Root _Partition_Reuse/ Conpl et ed/ Consumer/ tutorial directory contains
the completed files for this tutorial module.
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Tutorial Module Steps

This tutorial module includes the following steps:

e Step 1: Add the SDC and Root Partition on page 21
e Step 2: Compile the Design on page 21

e Step 3: Hardware Verification (Optional) on page 22

Command-Line Alternative Tutorial Step

You can skip Step 1: Add the SDC and Root Partition on page 21 through Step 2:
Compile the Design on page 21 in this tutorial module by adding the following lines
to the . gsf, and then running the Root _Partiti on_Reuse/ Consuner/ Scri pt/
run. sh script.

set gl obal _assi gnment -name SDC _FI LE t op. sdc

set _i nstance_assi gnment -nanme QDB_FI LE_PARTI TI ON \
root _partition.qdb -to | -entity top

1.7.1 Step 1: Add the SDC and Root Partition

Follow these steps to add the .sdc file and the root partition to the Consumer project.

1. 1In the Intel Quartus Prime Pro Edition software, click File O Open Project and
open the / Root _Partiti on_Reuse/ Consuner/top. qpf project file.

2. To add the . sdc file to the project, click Project O Add/Remove Files in
Project.

3. On the Files pane, click the browse (...) button near File name to locate and
select the t op. sdc file. Click Open, and then click OK.

4. To add the root partition . qdb to the Consumer project, click Assignments [
Settings, and then click the General page.

5. Enable This project uses a Partition Database (.qdb) file for the root
partition, and then select root_partition.qdb as the Root Partition Database
file.

6. Reset the Top-level entity setting to Top. Click Apply, then click OK.
leerecil . .....Bn |

You can change the top-level entity for the design; however, itis recommended that you create a new revision for each entityin
order to maintain settings information.

Top-level entity: top
¥ | This project uses a Partition Database (.qdb) file for the root partition
Root Partition Database file: root_partition.qdb
Revision type: -

Recently selected top-level entities: top x

Description:

1.7.2 Step 2: Compile the Design

After adding the .sdc and root partition to the Consumer project, you are ready to run
a full compilation of the design.
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1. To run full compilation, click Compile Design on the Compilation Dashboard.
2. View the results of compilation in the Compilation Report.

1.7.3 Step 3: Hardware Verification (Optional)

You can now verify the results of the Root Partition Reuse—Consumer Tutorial module
in hardware by completing the steps in Device Programming on page 23.

After completing this tutorial module, LEDs D6-D3 map to the bl i nki ng_I ed core,
and LEDs D10-D7 map to the top-level design. The bl i nki ng_| ed core flashes red

LEDs in a binary counting order. The top-level design shows a single bit shifting in
green.

Figure 17. Illumination of LEDs after the Root Partition Reuse—Consumer Tutorial
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1.8 Device Programming

Note:

After completing any of the tutorial modules, you can optionally configure the FPGA on
the Intel Arria 10 GX Development Kit to verify the results in hardware. You can adapt
the following steps if you are using a different device or development kit. Configuring
the FPGA involves opening the Intel Quartus Prime Pro Edition Programmer,
connecting to the Development Kit board, and loading the configuration SRAM Object
File (. sof ) into the SRAM of the FPGA.

A . sof file configures the SRAM of an Intel FPGA. A Programmer Object File (. pof )
programs a flash memory device with an FPGA configuration image for subsequent
loading to an FPGA.
Follow these steps to configure the FPGA on the Intel Arria 10 GX Development Kit:
1. To open the Intel Quartus Prime Programmer, click Tools 0 Programmer.
2. Connect the board cables:

e JTAG USB cable to board

e Power cable attached to board and power source.
3. Turn on power to the board.

In the Intel Quartus Prime Programmer, click Hardware Setup.

File Edit View Processing Tools Window Help :}e

} s Hardware Setup.. | No Hardware Mode ‘JTAG ‘:‘ Progress: [:]

Enable real-time ISP to allow background programming when available

5. In the Hardware list, select USB-BlasterII, and then click Close. The device
chain appears.

Note: If the device chain does not appear, verify the board connections.
Click Auto-Detect. The device chain populates.

In the Found Devices list, select the device that matches your design and click
OK. For this tutorial, select the 10AX115S2 device that matches the
10AX115S2F4511SG FPGA on the Intel Arria 10 GX Development Kit.

S < |

Found devices with shared JTAG ID for device 1. Please select your device.

\ ~

./ 10AX11551

@ 10Ax11552

) T0AX11552E2
) 10AX11552ES

O 10AX11553

 10AX11553E3

O 10AX115S3E2

v

8. Right-click the 10AX115S2 row in the file list, and then click Change File.
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& Hardware Sewp... |UsB-8lasterll [USB-1] Mode: JTAG <
[[] Enable real-time ISP 10 allow background programming when available
e File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
canfigure, Check, Bit FLAME
% Stop <none> 10AX11552 00000000 <none>
# Auto Detec | | <R SM22102 06000606 “<none> O O O
Delete
/™ Add File...
Change File
ASaveFlle || assssssss ssssssses
- ™ 3 3 E :
Add Device | ——1 S —pt :
o up e 4 T r
10AX11552 SM22102
“ Down ™o

9. Browse to select the t op. sof file from the appropriatet ut ori al / <core or
root >/ <devel oper or consuner>/ directory.

10. Enable the Program/Configure option for the 10AX115S2 row.

o Hardware Setup.. |USB-Blasterll [USB-1]

[[] Enable real-time ISP 10 allow background programming when available

Mode: JTAG
Verify Blank- Examine Security Erase ISP IPS F
Check Bit CLAMF

W] ] O

" Start File Device Checksum Usercode ng.ram/
Configure
“Stop Z/github/VO.4/IP... 10AX11552F... 306E3D9A 306E3D9A H | | [ ] ]
% Auto Detec | [<none> 5M2210Z 00000000 <none>
X Delete
FITTTTIITT
™ Add File... B .
oI R 3 E
R 3 —t E
' Change File ¢ 3
P R R L s 2
3 Save File 10AX11552F 45 5M2210Z
100

* Add Device || ¢

11. Click Start. The progress bar reaches 100% when device configuration is
complete. The device is now fully configured and in operation.

—_— - ¥ o [ roon il

e ISP IPS Flle
CLAMF

Note: If device configuration fails, make sure the device you select for
configuration matches the device you specify during . sof file generation.
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1.9 Document Revision History

This document has the following revision history:

Table 2. Document Revision History

Document Version

Software Version

Changes

2018.01.15

17.1.0

Initial release of the document.
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