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1. Introduction

This application note will focus on the device migration between the HF35 package of
Intel® Stratix® 10 GX 400 and Intel Stratix 10 SX 400 to Intel Stratix 10 GX 650 and
Intel Stratix 10 SX 650.You can gain more logic element resources for larger design or
reduce the logic element resources for cost saving through device migration.

The following sections provide details about the device migration overview, migration
considerations, and the pre-design steps for a successful device migration.

Related Information

¢ Intel Stratix 10 Device Datasheet

e Intel Stratix 10 General Purpose I/O User Guide

e Intel Stratix 10 Device Pin-Out Files

e Intel Stratix 10 Device Family Pin Connection Guidelines
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2. Device Migration Overview

You can perform device migration between the HF35 package of the Intel Stratix 10
GX 400 and Intel Stratix 10 SX 400 to Intel Stratix 10 GX 650 and Intel Stratix 10 SX
650. You must consider the following device migration guidelines during the early
board designing stage to ensure the migration compatibility.

e Power rail design
— VCC Opins for the devices
— VREFB3[ A B, C, D] NO
e I/0 pin function
— Pin location and pin function
— 1I/0 features such as I/0 standards and its supported features
e Intel Quartus® Prime design
— Migratable Intel Quartus Prime design per I/O pin function availability.

The board design must include the features planned for the target device migration to
avoid board re-designing.

The following table provides an overview of the migratable and non-migratable I/O
banks. I/0 banks 2K, 2L, 2M, 2N, and 3B are fully compatible and you can freely
migrate the design to the target device. However, banks 3A and 3D are partially
compatible as only selected I/O standard and I/O pin count are supported.

Table 1. Migratable and Non-Migratable I/0 Banks
I/0 Bank Migration Condition
2K Fully compatible for all single-ended and differential I/O standard.
2L
2M
2N
3A Partially compatible for single-ended non-voltage reference signals and non-LVDS SERDES
differential I/O (LVDS I/O standard works only for a dedicated reference clock pin).
3B Fully compatible for all single-ended and differential I/O standards.
3C Incompatible.
3D Partially compatible for single-ended non-voltage reference signals and non-LVDS SERDES

differential I/O (LVDS I/0 standard works only for a dedicated reference clock pin). Only 30
I/0 pins are available in the HF35 package of the Intel Stratix 10 GX 400 and Intel Stratix 10
SX 400 devices.
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The table below shows the supported I/O standard comparison between the HF35
package of Intel Stratix 10 GX 400/Intel Stratix 10 SX 400 and Intel Stratix 10 GX
650/Intel Stratix 10 SX650 devices. The supported feature for each I/O standard is
available in the Intel Stratix 10 General Purpose I/O User Guide.

The I/0 Standard Comparison between the HF35 package of Intel Stratix 10
GX 400/Intel Stratix 10 SX 400 and Intel Stratix 10 GX 650/Intel Stratix 10

SX 650 Devices

Bank

Intel Stratix 10 GX 400/SX 400 (HF35 Package)

Intel Stratix 10 GX 650/SX 650 (HF35 Package)

3A

Supports 1.2V, 1.5V, and 1.8V single-ended and
differential I/O standards, except for the EMIF
applications and LVDS SERDES functions. The LVDS
I/0 standard is supported only in a dedicated
reference clock pin for the reference clock function.

Supports 1.2V, 1.5V, and 1.8V single-ended and
differential I/O standards as stated in the Intel
Stratix 10 General Purpose I/0 User Guide.

3B

Supports 1.2V, 1.5V, and 1.8V single-ended and
differential I/O standards as stated in the Intel
Stratix 10 General Purpose I/0O User Guide.

Supports 1.2V, 1.5V, and 1.8V single-ended and
differential I/O standards as stated in the Intel
Stratix 10 General Purpose I/0O User Guide.

3C

Supports 3.0V and 3.3V single-ended I/0 standard
only.

Supports 1.2V, 1.5V, and 1.8V single-ended and
differential I/O standards as stated in the Inte/
Stratix 10 General Purpose I/0O User Guide.

3D

Supports 1.8V single-ended I/0 and differential I/O
standards, except for the EMIF and LVDS functions.
The LVDS I/0 standard is supported only in a
dedicated reference clock pin for the reference clock
function.

Supports 1.2V, 1.5V, and 1.8V single-ended and
differential I/O standards as stated in the Inte/
Stratix 10 General Purpose I/0O User Guide.

Table 3.

There are a total of 30 pins in bank 3D of the HF35 package in the Intel Stratix 10 GX
400/SX400 which are fanned out to package. The following table shows the pin
location comparison for the HF35 package of the Intel Stratix 10 GX 400/SX 400 and
Intel Stratix 10 GX 650/SX 650 devices. You must fully understand the compatibility of
the I/0 pins for migration before deciding which pin to use in your design.

Pin Location Comparison for the HF35 package of the Intel Stratix 10 GX
400/SX 400 and Intel Stratix 10 GX 650/SX 650 Devices

Intel Stratix 10 GX 400/SX 400 (HF35 Package) Intel Stratix 10 GX 650/SX 650 (HF35 Package)
Pin Name/Function Pin Location Pin Name/Function Pin Location

10 M5 10 M5

10 M6 10 M6

10 L8 10 L8

10 K7 10 K7

10 M3 10 M3

10 N3 10 N3

10 L7 10 L7

10 M7 10 M7

10 N1 10 N1

10 M1 10 M1

10 H5 10 H5

10 G5 10 G5

continued...
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Intel Stratix 10 GX 400/SX 400 (HF35 Package) Intel Stratix 10 GX 650/SX 650 (HF35 Package)
10 N5 I0 N5
10 N4 10 N4
10 J6 10 J6
10 K5 I0 K5
10 P1 10 P1
10 P2 10 P2
10 K6 10 K6
10 L5 I0 L5
10 P3 I0 P3
10 P4 10 P4
10 H4 10 H4
10 H3 I0 H3
10 R1 10 R1
10 R2 10 R2
10 K4 10 K4
10 J4 10 14
10 R4 10 R4
10 R5 10 R5

VREFB3DNO M8 VREFB3DNO M8
NC J1 10 J
NC H1 10 H1
NC T2 10 T2
NC T3 10 T3
NC L3 I0 L3
NC L4 10 L4
NC T4 10 T4
NC T5 10 T5
NC 13 I0 13
NC J2 I0 J2
NC Ul 10 Ul
NC u2 10 u2
NC L2 10 L2
NC M2 10 M2
NC V1 10 V1
continued...
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Intel Stratix 10 GX 400/SX 400 (HF35 Package)

Intel Stratix 10 GX 650/SX 650 (HF35 Package)

NC w1 10 w1
NC K2 10 K2
NC K1 10 K1

Related Information

Intel Stratix 10 General Purpose I/O User Guide
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3. Hardware Design Guidelines

This section provides the hardware design guidelines with consideration of the device
migration compatibilities covered in the previous section. As mentioned earlier, the I/O
banks for 2K, 2L, 2M, 2N, and 3B are fully compatible for device migration.

Similarly, power pins such as VCC, VCCPT, and VCCA_PLL are fully compatible and
migratable between these devices. For more information, refer to the guidelines listed
in Intel Stratix 10 Device Family Pin Connection Guidelines.

Related Information
Intel Stratix 10 Device Family Pin Connection Guidelines

3.1. Power Pin Migration Guidelines

The following table describes the power pin design guidelines for the design migration.
The focused power pins are VCCI OI/0 banks 3A, 3B, 3C, and 3D which require pre-
design consideration.

Table 4. Power Pin Board Design Guidelines

Pin I/0 Bank Board Design Guidelines

Power Pin (VCCI O) 3A The bank 3A can support the equivalent VCCI O voltage level from the migration device.
Therefore, the power rail connection can remain. You may power down the unused I/O
banks by connecting their VCCl O pin to GND.

3B The bank 3B can support the equivalent VCCI O voltage level from the migration device.
Therefore, the power rail connection can remain. You may power down the unused I/O
banks by connecting their VCCI O pin to GND.

3C The supported VCCl O voltage level of the HF35 package of the Intel Stratix 10 GX 400
and SX 400 is 3.0V or 3.3V. It is not migratable to the HF35 package of the Intel Stratix
10 GX650 or SX650 device, as it supports only 1.2V, 1.5V, and 1.8V. The same conditions
apply when migrating from the HF35 package of the Intel Stratix 10 GX650 or SX650
device to the HF35 package of the Intel Stratix 10 GX400 or SX400 device.

Your board design must have an option to connect the VCCI Oto GND when the I/O bank
is not in use after the migration or the power rail changes to the desired VCCl O voltage
level after the migration. You must pre-design the power rail by changing the 0Q resistor
options for the voltage selection as shown in Figure 1 on page 9.

3D The VCCI 3D for the HF35 package of the Intel Stratix 10 GX400 or SX400 device
supports only 1.8V. If the target migration device is also using the same voltage level, it
is directly migratable. Otherwise, you must pre-design the power rails by changing the
0Q resistor options for the voltage selection as shown in Figure 2 on page 9.
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Figure 1. VCCI OPin for Bank 3C
3.0V/3.3V  1.2V/1.5V/1.8V

Intel Stratix 10
f=] (=}
b= o
VCCI03C \
<«—— Populate the 00
= resistor based
on your requirement

Figure 2. VCCI OPin for Bank 3D
1.8V 1.2V/1.5V

Intel Stratix 10
l=] (=}
S o
VCCI03D \
<«—— Populate the 0Q
=] resistor based
on your requirement

3.2. I/0 Pins Migration Guidelines

The following table lists the design guidelines for GPIO pins for banks 3A, 3B, 3C, and
3D.

Table 5. I/0 Pin Board Design Guidelines

Pin I/0 Bank Board Design Guidelines

GPIO Pin 3A The GPIO pins for bank 3A in the HF35 package of the Intel Stratix 10 GX400 or
SX400 device supports single-ended differential I/O standard at 1.2V, 1.5V, and 1.8V.
The mini-LVDS, RSDS, and LVDS I/0 standards are supported only in dedicated clock
pins, for reference clock purpose only. The pin and its function can be migrated to the
HF35 package of the Intel Stratix 10 GX650 or SX650 device.

If the bank 3A in the HF35 package of the Intel Stratix 10 GX650 or SX650 device is
used for EMIF or LVDS SERDES in GPIO, then it is not migratable to the HF35 package
of the Intel Stratix 10 GX400 or SX400 device. Leave these pins as NC. For more
information, refer to Figure 3 on page 10.

3B The GPIO pins for bank 3B support the same features between the HF35 package of
the Intel Stratix 10 GX400 or SX400 device and the HF35 package of the Intel Stratix
10 GX650 or SX650 device. The design is fully compatible and migratable.

3C The bank 3C of the HF35 package of the Intel Stratix 10 GX400 or SX400 device
supports only 3.0V or 3.3V. Therefore, it is not a direct migration to the HF35 package
of the Intel Stratix 10 GX650 or SX650 device and vice versa. Leave the GPIO pin as
NC when it is not migratable after device migration. Consider to place a 0Q resistor
for the ease to disconnect the connection or remove the interface component. For
more information, refer to the Figure 3 on page 10 .

continued...
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Pin

I/0 Bank

Board Design Guidelines

However, if you need to keep the I/O pin in your design after the device migration,
you can design it as per Figure 4 on page 10. Place a level shifter which can level
shift to the same voltage level as required by the GPIO pin. By implementing this
design, you will be able to migrate those single-ended non-reference voltage I/0 to
the new target device.

3D

The bank 3D of the HF35 package of the Intel Stratix 10 GX400 or SX400 device
supports only 30 GPIO pins. Please refer to the Table 3 on page 5 to identify the
migratable I/0O pins if your design starts with the HF35 package of the Intel Stratix 10
GX650 or SX650 device. For the non-migratable pins, leave the pins as NC when your
design starts with the HF35 package of the Intel Stratix 10 GX650 or SX650 device.
For more information, refer to Figure 3 on page 10.

The GPIO pins for bank 3D in the HF35 package of the Intel Stratix 10 GX400 or
SX400 device supports single-ended and differential I/O standards at 1.2V, 1.5V, and
1.8V. Mini-LVDS, RSDS, and LVDS I/O standards are only supported as a dedicated
clock pin for the reference clock purpose only. These pins and their functions can be
migrated directly or indirectly to the HF35 package of the Intel Stratix 10 GX650 or
SX650 device. If the bank 3D in the HF35 package of the Intel Stratix 10 GX650 or
SX650 device is used for EMIF or LVDS SERDES in GPIO, it is not migratable to the
HF35 package of the Intel Stratix 10 GX400 or SX400 device. Leave these pins as NC.
If you need to migrate the non-reference single-ended 1I/0 from the HF35 package of
the Intel Stratix 10 GX650 or SX650 device to the HF35 package of the Intel Stratix
10 GX400 or SX400 device as compatible pins with different voltage level, you may
design the board as shown in Figure 5 on page 10.

Figure 3.

Figure 4.

Figure 5.

AN 921: Device Migration Guidelines for Intel® Stratix® 10 HF35 Package
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GPIO Pin for Bank 3A

Remove the 0Q
resistor to leave NC

Intel Stratix 10

Interface
Component

00
/0 Txxa )
C VvV

Remove the /

unused interface
component

GPIO Pin for Bank 3C

GPIO Pin for Bank 3D

Intel Stratix 10 Variable VCCIO

3.3/3.0/1.8/1.5/1.2V

Interface
o o Level Component
GPI0 Bank 3C shifter

Intel Stratix 10 Variable VCCIO
1.8/1.5/1.2V

Interface
o o Level Component
GPIO Bank 3D shifter
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3.3. VREF Pin Migration Guidelines

Table 6.

This table describes the design migration guidelines for the VREF pins.

VREF Pin Board Design Guidelines

Pin

I/0 Bank

Board Design Guidelines

VREF Pin

3A

The VREF pin is compatible for migration. If VREF pins are not used, connect them
either to the VCCI Oin the bank where the pins reside or to GND.

3B

The VREF pin is compatible for migration. If VREF pins are not used, connect them
either to the VCCI Oin the bank where the pins reside or to GND.

3C

The VREFB3CNO pin at the HF35 package of the Intel Stratix 10 GX400 or SX400 device
must always be connected to GND, it is not migratable to the HF35 package of the Intel
Stratix 10 GX650 or SX650 device.

If the VREF pin in the original board design uses the HF35 package of the Intel Stratix
10 GX650 or SX650 device, then you need to connect the pin to GND when migrating
to the HF35 package of the Intel Stratix 10 GX400 or SX400 device. You may design
your board trace design with changeable resistor options as shown in Figure 6 on page
11.

3D

The VCCI 3D pin for the HF35 package of the Intel Stratix 10 GX400 or SX400 device
only supports 1.8V. The other VCCI O voltage level such as 1.2V and 1.5V are not
supported. The VREF power rail must follow the I/O standard used. If VREF pins are
not used, then connect them either to the VCCI Oin the bank where the pins reside or
to GND.

Figure 6.

VREF Pin Bank 3C

00

Populate the 0Q
resistor based
on your requirement

00

Intel Stratix 10
VREFB3[A,B,C,D]

3.4. RZQ Pin Migration Guidelines

This table describes the design migration guidelines for the RZQ pin for banks 3[A, B,

C, DJ.
Table 7. RZQ Pin Board Design Guidelines
Pin I/0 Bank Board Design Guidelines
RZQ pin 3A The RZQ pin for the bank 3C at the HF35 package of the Intel Stratix 10 GX400 or SX400 device

must always be connected to GND, and it in not migratable to the HF35 package of the Intel

3B Stratix 10 GX650 or SX650 device or vice versa.

3C When using OCT for the banks 3A, 3B, and 3C, connect these pins to GND through either a 240-Q
or 100-Q resistor, depending on the desired OCT impedance.

3D For more information about the OCT schemes, refer to the Intel Stratix 10 General Purpose 1/0
User Guide.

continued...
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Pin I/0 Bank Board Design Guidelines

When you do not use these pins as dedicated input for the external precision resistor or as I/O
pins, leave these pins unconnected as recommended in the Intel Stratix 10 Device Family Pin
Connection Guidelines.

Figure 7. RZQ Pin for Banks 3[A, B, C, D]

Intel Stratix 10

RIQ Pop‘ulate the 2400, 1000, or 0Q

resistor based
% on your requirement
[=] /
o

Related Information
e Intel Stratix 10 General Purpose I/O User Guide
e Intel Stratix 10 Device Family Pin Connection Guidelines
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4. Intel Quartus Prime Software Design Migration

This section describes the migration of the Intel Quartus Prime design between the
HF35 package of the Intel Stratix 10 GX400 or SX400 device and the HF35 package of
the Intel Stratix 10 GX650 or SX650 device. This is achievable through the following
methods:

e Method 1- Change the device OPN

In this method, you have the flexibility to change the location and pin
assignments. From the pop-up window as shown in Figure 8 on page 13, select
the YES button and the Intel Quartus Prime software will automatically assign the
location assignments and ensure successful migration. If you intend to keep the
existing assignments, select the NO button in the pop-up window and you can do
the assignments manually later.

Figure 8. Removing Location Assignments
v Quartus Prime (on pg-iccf0315) x

Intel recommends removing all location assignments when
changing the device. Do you want to remove all location and I/O
standard assignments?

Yes No Cancel

e Method 2 - Use the Migration UI

If the design is not flexible for assigned changes, using the Migration UI helps in
checking the compatibility of the devices listed. You can assign the best device
listed from the Compatible Migration Device List in the Migration Devices
dialog box to the Selected Migration Devices list and compile the design until
you can determine which device works best.

You can also access the Pin Migration window from the Pin Planner. If you use
this GUI, you can check the comparison table with the migration results between
the devices chosen for migration which in return will provide ease in location
assignments.

In the application note, we will be focusing on the usage of the Migration UI and how
to address the incompatibility issues between the two devices.

4.1. Migration via Migration GUI for
1SG040HH2F3512VG-1SG065HH3F3512VG Devices

The designs used in this application note are basic designs to address the assignment
issues. Figure 9 on page 14 is the snapshot of the design with the pin assignments.

Intel Corporation. All rights reserved. Intel, the Intel logo, and other Intel marks are trademarks of Intel

Corporation or its subsidiaries. Intel warrants performance of its FPGA and semiconductor products to current
specifications in accordance with Intel's standard warranty, but reserves the right to make changes to any Iso
products and services at any time without notice. Intel assumes no responsibility or liability arising out of the 9005":2015
application or use of any information, product, or service described herein except as expressly agreed to in Registered
writing by Intel. Intel customers are advised to obtain the latest version of device specifications before relying

on any published information and before placing orders for products or services.

*QOther names and brands may be claimed as the property of others.
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Example Design with Pin Assignments

1. To start the device migration (1SG040HH2F3512VG-1SG065HH3F3512VG), right
click on the device tab in the Project Navigator window. This will navigate you to a
pop-up window as shown in the Figure 10 on page 14.

Figure 10. Device Page

Device (on pg-iccf0315)

Device = Board

Select the family and device you want to target for compilation. You can install additional device support with the Install Devices command on the Tools menu.
To determine the version of the Intel Quartus Prime software in which your target device Is supported, refer to the Device Support List webpage

Device family Show in ‘Available devices' list

Family: Stratix 10 (GX/SX/MX/TX/DX) =
Device: | All
Target device

© specific device selected in ‘Available devices' list

Filter: ' Name - Device and Pin Options.
Name Tile Core Voltage AlLMs Total |/Os GPIOs HSSI Channels Memory Bits M20K e
53 1SGO40HH2F35E2VG H-Tile VID 128160 486 318 24 31477760 1537 64
54 1SGO40HH2F3511VG H-Tile VID 128160 486 318 24 31477760 1537 64
55 1SGO40HH2F351T1VGAS H-Tile VID 128160 486 318 24 31477760 1537 64
56 1SGO40HH2F3512LG H-Tile 085V 128160 486 318 24 31477760 1537 64
57 1SGO40HH2F3512LGAS H-Tile 085V 128160 486 318 24 31477760 1537 64
RO <coionarisizve —liemie vo——— Tiameo s lye o4 lsarrieo L1537 |odl

Available devices: 1359

Package Any ~
Pin count Any

Core speed grade: | Any

V| show advanced devices

Migration Devices...| O migration devices selected

| ok || cancel Help

2. Instead of changing the device directly (which will allow the Intel Quartus Prime
software to migrate to a new device by removing all the location assignments),
select the Migration Devices tab located at the bottom right of Figure 10 on
page 14. When you select the Migration Devices tab, a window will pop up as

shown in Figure 11 on page 15.
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Figure 11. Migration Devices

/ Migration Devices (on pg-iccf0315) b4

Select the migration device(s) for the current device. When the Compiler processes your
project, it will be compatible with all of the migration devices you select. u

Note: Specifying migration devices can reduce the likelihood of achieving a successful fit.

Current device: 1SGO40HH2F3512VG

Compatible migration devices: Selected migration devices:
15SGO65HHTF35E2VG (partial ... 15G0O40HH2F3512VG (current ...
15G065HHTF3512VG (partial . 15SGO65HH3F3512VG (partial ...

15GO65HH2F35E2VG (partial ...
15GO65HH2F3512VG (partial .
15SGO65HH3F35E2VG (partial ... >
1SGO40HHT1F3I5E2VG
15GO40HHTF3512VG
15SGO40HHT1F3512VGAS =
15GO040HH2ZF35E2VG
1SGO40HH2F3512VGAS
15GO40HH3F35E2VG
1SGO40HH3F3512VG

Show all speed grades

oK Cancel Help

3. In the Migration Devices dialog box, click on >, >>, <, and << to move the
migration devices between the Compatible migration devices list and the
Selected migration devices list.

A device name in the Selected migration devices list that is followed by the text
(current device) indicates that the device is currently specified in the Available
devices list in the Device dialog box.Compatible devices are listed in the
Compatible migration devices list as partially or fully.

Note: Partially migratable device list will be shown in the Intel Quartus Prime
software version 20.2 onwards.

If you want the Intel Quartus Prime software to display all compatible migration
devices in the Compatible migration devices list regardless of a migration
device's speed grade, then turn on the Show All Speed Grades option. If you
want the Intel Quartus Prime software to display only the Compatible migration
devices that have the same speed grade as the target device in the Compatible
migration devices list, then turn off the Show all speed grades option.

4. After choosing the device for migration (1SGO65HH3F3512VG), click OK and then
you can check the assignment in the . gsf file too. If you do not specify at least
one migration device in the Migration Devices dialog box, then the field displays
0 migration devices selected.

Figure 12. Set Global Assignment
set_global_assignment -name DEVICE_MIGRATION_LIST "1SGO40HH2F35I2VG, 1SGO65HH3IF35I2VG"
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5. After specifying the device to use as a migration device, compile the design.
However, the device migration may cause additional constraints. Compilation may
fail due to the additional constraints, and shows the error message as shown in
Figure 13 on page 16. The errors appear because the devices are partially
migratable. These errors prompt you to check the pin assignment in the Pin
Planner as shown in Figure 14 on page 16.

Figure 13.

Error Message
Message

€3 Can't place node "pin_named4-~pad"
€ can't place node “pin_namel-pad"

-- illegal location assignment PIN_ AM1

- 1llegal location assignment PIN_AD1

€3 An error has occurred while trying to initialize the plan stage.
» €9 Quartus Prime Fitter was unsuccessful. 5 errors, 2 warnings
€ Quartus Prime Full Compilation was unsuccessful. 7 errors, 4 warnings

Figure 14. Pin Planner

Node Name Direction Location 1/O Bank Fitter Location 1/O Standard Reserved
“2 pin_name6& Output PIN_G5 30 PIN_G5 18V
" pin_name1 Input PIN_AD1 3ac PIN_AD1 18V
"% Pin_name2 Input PIN_AM11 3A PIN_AM11 12V
e PIn_name3 Input PIN_M1 30 PIN_M1 18V
% pin_name4 Output PIN_AM1 3c PIN_AM1 18V
ol pin_names Output PIN_AP11 3A PIN_AP11 1.2V

<<new node>>

6. For the non-migratable I/0 pins, leave them as NC. You can set the unused I/0
pins as input tri-state in the Intel Quartus Prime software.

Go to the Device from the Project Navigator window and click on the Devices
and Pin Options as shown in Figure 15 on page 16. In the Device and Pin
Options window, under the Reserve all unused pins drop-down list, select As
input tri-stated.

Figure 15. Devices Page

Device (on pg-iccf0315)

Device | Board

Select the family and device you want to target for compilation. You can install additional device support with the Install Devices command on the Tools menu,
To determine the version of the Intel Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.

Device family Show in ‘Avallable devices' list
Family: ' Stratix 10 (GX/SX/MX/TX/DX) =
Package: Any -
Device: | All -
Pin count: Any
Target device Core speed grade:  Any
o Specific device selected in"Available devices' list
V| show advanced devices

Filter: Name -

Device and Pin Options.
Name Tile Core Voltage AlLMs Total I/Os GPIOs HSSI Channels Memory Bits M20K e
53 1SGO40HH2F35E2VG H-Tile VID 128160 486 318 24 31477760 1537 64
54 1SGO40HH2F 3511 VG H-Tile VID 128160 486 318 24 31477760 1537 64
55 1SGO40HH2F3511VGAS H-Tile VID 128160 486 318 24 31477760 1537 64
56 1SGO40HH2F3512LG H-Tile 085V 128160 486 318 24 31477760 1537 64
57 1SGO40HH2F3512LGAS H-Tile 085V 128160 486 318 24 31477760 1537 64
RN <cocomzrisove —emie o Dameo las Ime e Inarreo isaJodl

Available devices: 1359 Migration Devices... O migration devices selected

| ok Cancel Help
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Figure 16. Devices and Pin Options

F,\. i na B DpisaaT NET <Rl
Categony:

General
&P Comtrguration

Specily device-wicde options for reserving all unused pins on the device. To resane

[ins. 26 1 the Dual-Purpose Pins . Te resere
€ Dual-Furpose Fins other pins individually, use the Assignment Editor.

B Board Trace Model "
© 1O Tiring Reserve all ynused pins: | As input tristated - —_—
~F Voltage

B Ervor Detection CRE

. CuP Settings

Q. Partial Reconfguration

S Power Management & VID
Wy Secunty

Dt
Reserves il Unused DIVS O T TAREeR Gavice I 0ne Of 3 STATES: 45 MPLTS tat are tr

SIATE O, &% OUTDUTS TRAT it GrOUnd, &% GUTPULS TAaL drive S5 WS Recified Sgnal. &5 nput
i s tateel with bus - holed, or as It Eri- stated with we sk pull-up.

[ —

oK Cancel Mg

7. Remove the location assignment of the non-migratable pins as shown in Figure 17
on page 17 and compile the design.

Figure 17. Location Assighment

Mode Name Direction Location /O Bank Fitter Location /O Standard
' PiN_name2 Input Pl...11 3A PIN_AM11 1.2V
N pin_name3 Input PIN_M1 3D PIN_M1 1.8V
Ut pin_name6 Qutput PIN_G5 3D PIN_G5S 1.8V
2t pin_names Output PlL..11 3A PIN_AP11 1.2\
“ut pin_name4 Output PIN_APZ22 1.8\
' PiIN_name1 Input PIN_ALZ24 1.8V

= wnais moacle s

Figure 18. Design Compilation

P Compile Design 00:03:26

re P IP Generation 00:00:03
£ P Analysis & Synthesis e o |4 00:00:05
< P Fitter & 00:02:46

P Fitter (Implement) Y

» Plan ® O @ & ooo0024

P Place & @, & 00.00:20

P Route & B/ 00:00:23

8. Alternatively, if you have the flexibility of changing the non-migratable pins and
their I/O standards, then you can go the Pin Migration View window and check
the pins compatibility and assign the pins accordingly.

9. The Pin Migration View window provides information about the suitability of the
pins for device migration. You can open this window in the Pin Planner by clicking
on View>Pin Migration View window. Select a pin in this view to display the
following pin migration information:

e Pin number

e Migration devices

e Pin finder

e Migration result

e Show only highlighted pins

D Send Feedback AN 921: Device Migration Guidelines for Intel® Stratix® 10 HF35 Package
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Figure 19.

e Show migration differences
e Export
e Show commands

You can access these commands by using a right click on the Pin Migration View
window in the Pin Planner.

You can see the difference and ease the pin assignment as shown in Figure 19 on
page 18. You can look into the pin finder to find the pins according to the
requirement as shown in Figure 20 on page 19.

Pin Migration View

Pin Migration View @ Ba
Current Device: 1SGO40HH2F3512VG
. Migration Result Migration Devices =
Pin 1SGO65HH3F3512VG 1SGO40HH2F3512VG
Number Pin /O Pin 1/ Pin /O
Function Bank Function Bank Function Bank
PIN_AC3 NC Colum..DQ23 3C Colum..LS4_6 3C
PIN_ACA4 NC Colum..DQ23 3C Colum..LS5_4 3C
PIN_ACS NC Colum..DQ23 3C Colum..LS5_ 6 3C
PIN_AD1 NC Colum..DQ21 3C Colum..LS1_5 3C
PIN_AD2 NC Colum..QSn21 3C Colum..LS2_2 3C
PIN_AD3 NC Colum..DQS21 3C Colum..LS2_3 3C
PIN_AD4 NC Colum..DQ23 3C Colum..LS4_7 3C
PIN_AD11 Colum..ATA21 3A Colum..ATA21 3A Colum..ATA21 3A
PIN_AD13 Colum..DQ31 3A Colum..DQ31 3A Colum..A_23n 3A
PIN_AD14 Colum..DQ31 3A Colum..DQ31 3A Colum_A 23p 3A
PIN_AE1 NC Colum..DQ21 3C Colum..LS2_0 3C
PIN_AE2 NC Colum..DQ21 3C Colum..LS2_1 3C
PIN_AE4 NC Colum..DQ22 3C Colum..LS4_ 0 3C
PIN_AES NC Colum..DQ22 3C Colum.LS4_1 3C
PIN_AE9 Colum..ATA14 3A Colum..ATA14 3A Colum..ATA14 3A
PIN_AE10 Colum..ATA18 3A Colum._ATA18 3A Colum..ATA18 3A
PIN_AE11 Colum._ATA20 3A Colum..ATA20 3A Colum..ATA20 3A
PIN AE12 Colum..DQ31 3A Colum..DQ31 3A Colum..A 20p 3A o
Device... Pin Finder... v Show migration differences Export... Help
AN 921: Device Migration Guidelines for Intel® Stratix® 10 HF35 Package D Send Feedback
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Figure 20. Pin Finder

: Pin Finder (on pg-iccf0315) x

Allows you to specify conditions to find specific pins in the package view and
pad view.

Query:

Condition Value 1FInd[HIghlight
Assignment . |
Bus-Hold Circuitry ac Delete
Current Strength
DQ/DQS
Hard Memory Interface
I/O Bank
1/O Standard
PLL/DLL Input
PLL/DLL Output
Pin Type B
VCCIO Voltage I/O Bank
Weak Pull-Up Resistor

Clear Results

PIN_V6& dC
PIN_V5 3C

Close Help

10. Change the pin assignment as shown in the Figure 21 on page 19 in the Pin
Planner and compile the design. You will observe a successful compilation.

Figure 21. Pin Assighnments

Named: * * ||« Edit:
Node Name Direction Location 1/O Bank Fitter Location 1/O Standard

oW pin_name6 Output PIN_G5 3D PIN_G5 18V
. pin_name1 Input PIN_AM12  3A PIN_AM12 18V
" pin_name3 Input PIN_M1 3D PIN_M1 18V
“L' pin_names Output PIN_AP11 3A PIN_AP11 1.8V
" pin_name2 Input PIN_AM11 3A PIN_AM11 18V
”:' pin_named4 Output PIN_AM10 3A PIN_AM10 18V

<<new node>>

4.2. Migration Using Migration UI for
1SX065HH3F3512LG-1SX040HH2F3512LG Devices

The example design used in this migration is a basic design to address the assignment
and the I/0 standard issues. The following figure shows the snapshot of the design
with pin assignments.
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Figure 22. Example Design with Pin Assighments

PIN_AGIT |-

1. To start the migration between 1SX065HH3F3512LG-1SX040HH2F3512LG devices,
right click on Device in the project navigator window. The Migration Devices
window will pop up.

Figure 23. Migration Devices

Migration Devices (on pg-iccf0315) b4

Select the migration device(s) for the current device. When the Compiler processes your
project, it will be compatible with all of the migration devices you select.

Note: Specifying migration devices can reduce the likelihood of achieving a successful fit

Current device: 1SX065HH3F3512LG

Compatible migration devices: Selected migration devices:
15X065HH1F35E2LG =
15SX065HHTF3512LG 1SX040HH2F3512LG (partial ..
1SX065HH2F35E2LG
15SX065HH2F3512LG
1SX065HH3F35E2LG >
1SX065HH3F35E3XG

>>

1SX065HH3F3513XG
1SX040HH1F35E2LG (partial ...
1SX040HHTF35I12LG (partial ...
1SX040HH1F35I12LGAS (partia...
1SX040HH2F35E2LG (partial ...
1SX040HH2F35I12LGAS (partia.
1SX040HH3F35E2LG (partial ...

ACALO AN AN ATEND_ Lo o s |

Ia

<<

v Show all speed grades

l oK Cancel Help

2. After choosing the device for migration (1SX040HH2F3512LG), click OK and then
you can check the assignment in the . gsf file. If you do not specify at least one
migration device in the Migration Devices dialog box, the field displays 0
Migration Devices Selected.

Figure 24. Set Global Assignment

set_global_assignment -name DEVICE MIGRATION_LIST "1SX065HH3F35I2LG, 1SX040HH2F35I2LG"
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Name Tle  CoreVoltage = AlMs  Totall/Os  GPIOs  HsSIChannels  MemoryBits  M20K  |*

928 1SXO065HH3F35E2LG H-Tile 085V 207360 504 384 24 50974720 2489 1

929 1SX065HH3F35E2VG H-Tile VID 207360 504 384 24 50974720 2489 1M

930 |1SX065HHIFISEIVG H-Tile  VID 207360 504 384 24 50974720 2489 M

931 1SXO065HH3F35E3XG H-Tile 085V 207360 504 384 24 50974720 2489 1M

932 1SX065HH3F3511VG H-Tile VID 207360 504 384 24 50974720 2489 11

. 5

Available devices: 1359 [Migration Devices..| 1 migration devices selected \;—;
oK cancel Help

3. After specifying the device to migrate, follow the step mentioned earlier and make
the non-migratable I/0 as tri-stated and then compile the design.

Figure 25. Error Message

Message
€ Can't place node "pin_namel0~pad" -- illegal location assignment PIN_T3
€ can't place node "pin_name5~pad" -- illegal location assignment PIN_AG1
€ can't place node “"pin_namel0(n)" -- illegal location assignment PIN_T2
€ can't place node "pin_name6~pad" -- illegal location assignment PIN_AF2
€ can't place node "pin_namel0~pad" -- illegal location assignment PIN_T3
€ can't place node “pin_name5~pad" -- illegal location assignment PIN_AG1
€ can't place node "pin_namel0(n)" -- illegal location assignment PIN_T2

€ An error has occurred while trying to initialize the plan stage
€ Quartus Prime Fitter was unsuccessful. 9 errors, 2 warnings
€ Quartus Prime Full Compilation was unsuccessful. 11 errors, 4 warnings

4. The compilation report shows errors related to the pin assignments location.
Navigate to the Pin Planner and remove the location assignment of those pins to
make them unused pins and they can be tri-stated.

Figure 26. Pin Assighments

Node Name Direction Location 1/OBank 1/O Standard Reserved CurrentStrength SlewRate Differential Pair  Strict Preservation
'@ pin_names Input PIN_AG1 3C 18V
":' pin_names8 Output PIN_J4 3D 18V
- Output PIN..N11 3A 18V

Input PIN_K4 3D 18V
Input PIN_AL12 3A 18V
Output  PIN_T3 pin_name10(n)
Output PIN_T2 LVDS pin_name10
Output PIN..G11 3A LVDS pin_name4(n)
Input PIN_M6 3D LVDS pin_name9(n)

'@ pin_name3 Input PIN..H10 3A LVDS pin_name3(n)

"% Ppin_name3(n) Input PIN..G10 3A LVDS pin_name3

°4' pin_name4(n) Output PIN.H11 3A LVDS pin_name4

W PIn_name9(n) Input PIN_M5 3D LVDS pin_name9

<<new node>>

5. After removing the assignments, compile the design. You might encounter more
compile errors that are pointing you towards the non-compatibility I/0O standard in
bank 3A and 3D.

Figure 27. Compilation Error

~ € The Fitter cannot place 2 periphery component(s) due to conflicts with existing constraints (2 pin(s)). Fix the err
~ €3 The Fitter cannot place logic pin in region (165, &) to (165, 12), to which it is constrained, because there are
» €3 No legal location could be found out of 1 considered location(s). Reasons why each location could not be used

The Fitter cannot place logic pin in region (165, 114) to (165, 120), to which it is constrained, because there
» € No legal location could be found out of 1 considered location(s). Reasons why each location could not be used
€ Cannot apply project assignments to the design due to illegal or conflicting assignments. Refer to the other messag
€3 An error has occurred while trying to initialize the plan stage.
» €3 Quartus Prime Fitter was unsuccessful. 9 errors, 2 warnings
€3 Quartus Prime Full Compilation was unsuccessful. 11 errors, 4 warnings

6. After you have removed the assignments which show incompatibility as shown in
Figure 28 on page 22, compiling the design again will give a successful
compilation.

Note: You can remove the unused logic design and disconnect the pins from the
Intel Quartus Prime software. If you do not remove these unusable pins
from the Intel Quartus Prime design, the software will automatically fit a
location for these pins with the design connected.
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Figure 28. Pin Assignments

Node Name Direction Location 1/O Bank Fitter Location 1/O Standard
“ul pin_name6 Output PIN_M6 1.8V
N pin_name11 Input PIN_J6 3D PIN_J6 1.8V
"= Pin_name1 Input PIN_AL12 3A PIN_AL12 1.8V
“ul pin_name10 Output PIN_N1 1.8V
i pin_names Input PIN_M5 1.8V
“ut pin_name4 Output PIN_AG11 3A PIN_AG11 1.8V
"= PiIN_name9 Input PIN_N3 1.8V
ol pin_names Qutput PIN_Ja 3D PIN_Ja 1.8V
"= PiNn_name3 Input PIN_LS LVDS
el pin_name12 Qutput PIN_KS 3D PIN_K5S 1.8V
“ut pin_namez2 Qutput PIN_AN11  3A PIN_AN11 1.8V
' PIN_name?7 Input PIN_K4 3D PIN_K4 1.8V
"= Pin_name3(n) Input PIN_K6 LVvDS

<<new node>>

Figure 29. Design Compilation

Compilation Flow:

P Compile Design 00:04:07
o P IP Generation 00:00:03
< P Analysis & Synthesis $ o | 00:00:05
z > Fitter & 00:03:23
P Fitter (Implement) &
P Plan & O 49 & oooo32
» Place & &/ 00.00:26
P Route [ . &7 00:00:30
P Retime & 0 = 00:00:09
£ P Fast Forward Timing Closure Recommendations @
M Fitter (Finalize) & Ma nN:NN-53

7. Alternatively, if you have the flexibility of changing the non-migratable pins and
their I/O standard, you can check the Pin Migration View window to obtain the
information about the suitability of the pins for the device migration. You can
change the pins accordingly for a successful compilation.
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