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Introduction  (Ask a Question)

SX-A is fabricated using a 0.22/0.25µ CMOS process. These advanced processes result in a lower core voltage
for the die. In addition to using advanced processes, the SX-A family includes many enhancements over the
SX family of devices. This application note compares the features of the SX and SX-A families and describes
methods of converting a design from an SX device to an SX-A device.

 SX to SX-A Design Migration Application Note
 AN6463

https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-9FAEA2FE-412C-41A3-B204-85E71F3FDDAD&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Introduction
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1. Advanced I/ O Features  (Ask a Question)

The SX-A devices have a variety of advanced I/O features that are not available in the SX devices,
including:

• Hot Swapping: All I/Os can be programmed to be hot swappable. The SX-A I/Os are always
5V-tolerant regardless of VCCI.

• PCI Compliance: All I/Os can be programmed to be fully compliant with the 3.3V PCI or 5V PCI
local bus specification.

• Higher System Performance: SX-A devices are approximately 10% faster than SX devices because
they are fabricated with a thinner gate oxide.

• Input Threshold Voltage: All I/Os can be programmed to support 5V TTL, 3.3V TTL, 5V PCI or 3.3V
PCI input trip points.

• Slew-Rate Control: All outputs can be programmed to either a high slew or a low slew, thus
providing greater control when dealing with ground-bounce problems associated with the
simultaneous switching of many outputs.

• Configurable Output State During Power Up: All outputs can be programmed to either weak
resistor pull up or weak resistor pull down for output tristate.

The following table summarizes the SX-A devices' advanced I/O features.

Table 1-1. I/O Comparison
Feature SX Regular I/Os SXPCI I/Os SX-A Hot-Swappable I/Os

Output Slew-Rate Control None None High Slew or Low Slew

Power-Up Sequence Friendly No No Yes

Output Tristate at Power Up No1 No Yes

PCI Compliance No Yes Yes

Configurable Output State During Power Up No No Yes

Note: 
1. Tristate can be achieved under the proper conditions.

https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-9864C08C-EC85-4F9B-8CAC-79E08E34260A&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Advanced%20I%2F%20O%20Features
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2. Design Migration Considerations  (Ask a Question)

There are restrictions and specific requirements to consider when migrating designs from SX to
SX-A, including power supply and timing issues. In addition, the design migration process will
be affected by whether the device is being converted to the same density or to a larger density
device. Some of the SX packages do not facilitate a migration path. Table 2-2 displays the package
availability for both families.

2.1. Power Supply Considerations  (Ask a Question)

The SX-A devices are fabricated using a 0.22/0.25µ CMOS process, which results in a 2.5V core
voltage. If these devices are powered with 5V or 3.3V, they may suffer from high-field-effect failures
such as hot-carrier injection. Because SX devices have a core voltage of 3.3V, a power supply
incompatibility results between SX and SX-A devices. For more information, see the following table.
For a smooth device migration, the VCCA power supply should always be separated from VCCI with a
jumper. VCCR is not required for SX-A devices.

Because the VCCR pins are not connected in the SX-A die, there is no need to separate them from the
original DC source.

To use SX-A devices, the Printed Circuit Board (PCB) must have a 2.5V power supply to VCCA. A simple
and inexpensive 2.5V supply can be created from either a 5V or 3.3V DC source (VIN) using a linear
regulator, as shown in Figure 2-1.

Table 2-1. Power Supply Comparison
Item VCCA Power

Supply for
Array

VCCR Power Supply
for Input Tolerance
(required for
internal biasing)

VCCI
Power Supply
for I/Os

Input
Tolerance

Output
Drive

SX regular I/Os (0.35µ A54SX32) 3.3V 5V 3.3V 5V 3.3V

SX PCI I/Os (0.35µ A54SX16P) 3.3V 3.3V 3.3V 3.3V 3.3V

5V 3.3V 5V 3.3V

5V 5V 5V 5V

SX-A Hot-Swappable I/Os (0.25µ SX-A)
(0.22µSX-A)

2.5V Not required 2.5V 5V 2.5V

3.3V 5V 3.3V

5V 5V 5V

2.2. Timing Considerations  (Ask a Question)

Because of the different process technologies and device geometries, timing in asynchronous paths
will change. When migrating designs, users should verify that the faster timing of the SX-A devices
does not cause timing errors. In addition, after a design is converted, timing simulation should be
re-run to make sure the functionality is correct and the design can run at the same system clocking
speed.

2.3. Density and Package Considerations  (Ask a Question)

In general, if designers want to convert their designs from a smaller density SX device to a larger
density SX-A device in the same package, they will not need to redesign the PCB. However, some of
the PQ208 package pins are not compatible between the two families. The biggest difference occurs
when migrating to the A54SX72A device. Incompatible pins in the PQ208 package are listed in Table
2-3.

If the original PCBs provide 2.5V, 3.3V and 5V power supplies, same density and package
conversions between the SX and SX-A families can be done by switching the VCCA jumper from
3.3V to 2.5V for SX-A devices.

https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-31FD069F-E5B2-4497-A55E-F7CB30DF2C13&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Design%20Migration%20Considerations
https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-F68BC98F-2B11-4743-A8DB-F8AFF47E9A4A&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Power%20Supply%20Considerations
https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-31F20735-B15A-4F29-AF9B-B843C73B39A6&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Timing%20Considerations
https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-D7FED5C1-5847-41CD-90C8-461AE7633EFF&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Density%20and%20Package%20Considerations
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All VCCR pins in the A54SX16P and A54SX32 devices are NC in the A54SX08A, A54SX16A and
A54SX32A devices, respectively. Because these VCCR pins are not connected in the SX-A die, there
is no need to separate them from the original DC source.

If the original PCB does not provide a 2.5V power supply, a 2.5V power supply to VCCA must be
added. For more information, see Power Supply Considerations.

Table 2-2. Die and Package Migration List
Device Package (Leaded) Package (Lead-Free) Suggested Migration Package (Leaded) Package (Lead-Free)

A54SX08 PL842 PLG842 A54SX08A — —

PQ2082 PQG2082 PQ2082 PQG2082

TQ1441 TQG1442 TQ1443 TQG144

TQ1761 TQG1762 — —

VQ1002 VQG1002 TQ1003 TQG100

A54SX16P PQ2083 PQG2084 A54SX16A PQ2083 PQG2086

VQ1003 VQG100 TQ1003 TQG100

TQ1441 TQG1441 TQ1443 TQG144

TQ1761 TQG1767 — —

A54SX16 TQ1761 TQG1762 — —

PQ2082 PQG2082 — —

VQ1002 VQG1002 — —

A54SX32 BG3295 BGG3295 A54SX32A BG3295 BGG3295

PQ2083 PQG2084 PQ2083 PQG2086

TQ1441 TQG144 TQ1441 TQG144

TQ1761 TQG1762 TQ1761 TQG1762

— — FG256 FGG256

— — TQ1003 TQG100

— — CQ208 NA

— — CQ256 NA

— — CQ84 NA

— — — A54SX72A FG256 FGG256

— — — FG484 FGG484

— — — PQ2083 PQG2086

— — — CQ208 NA

— — — CQ256 NA

Notes: Some of the packages mentioned in the preceding table have been discontinued. For
details, see Microchip Product Change Notifications and search by Notice number given below:
1. PDN1407
2. PDN17016
3. PDN18005
4. DSNO-07UUIR468
5. MFOL-21BETT634
6. MFOL-12DUDA105
7. MAAN-14HZBZ764

https://www.microchip.com/product-change-notifications/#/
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Notes: 
• Leaded packages -PLCC 84, TQFP 176, PQFP 208, PBGA 313 and PBGA 329 have been

discontinued.
• SX-VQ100 has the same footprint as SX-A-TQ100, so designers can use SX-A-TQ100 in SX-VQ100

designs.
• A54SX08 and A54SX16 have been discontinued.

Figure 2-1. Application Circuit

Table 2-3. Incompatible Pins in the PQ208 Package
PQ208 Pin Numbers

Packages 18 19 25 65 74 80 83 84 116 117 132 178 182 187 190

SX Packages

A54SX16P I/O I/O VCCR I/O I/O VCCR I/O I/O NC I/O VCCR I/O VCCR I/O I/O

A54SX32 I/O I/O VCCR NC I/O VCCR I/O I/O I/O I/O VCCR I/O VCCR I/O I/O

SX-A Packages

A54SX32A I/O I/O NC NC I/O NC I/O I/O I/O I/O NC I/O NC I/O I/O

A54SX72A GND VCCA I/O I/O QCLKA NC VCCI QCLKB GND VCCA I/O QCLKD NC VCCI QCLKC
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3. Design Migration Procedure  (Ask a Question)

The following sections demonstrate the suggested design migration flow.

3.1. Migrating using ADB File  (Ask a Question)

File Required: Original<SX>.adb.
Perform the following steps to migrate using the ADB file:

1. Opening an existing SX ADB file in Designer: To open the project ADB file, launch the Designer
software1 and select Open Existing Design.
Once the project is loaded, ensure that the Compile and Layout icons are green, as shown in
the following figure.
Note: The target device specified in this ADB file is A54SX16-VQ100. This step assumes that the
SX ADB file has the complete information up to Layout.

Figure 3-1. Opening a Completed Design Database (ADB)

2. Selecting the SXA device: Select the appropriate SXA device in the ADB file. According to Table
2-2, the SX16-VQ100 shares the same footprint as the SX16A-TQ100. To proceed, go to the

1 Designer software can be invoked from the Libero installation folder -<Libero>/
Designer/bin/designer.exe

https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-B83E82C1-2F89-4D07-A78F-1814D821198B&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Design%20Migration%20Procedure
https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-DB2BCCB2-75BF-4CAC-A75A-0B3CBD49F520&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Migrating%20using%20ADB%20File
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Tools menu and select Device Selection. Then, change the device from 54SX to 54SXA, as
demonstrated in the following figures.

Figure 3-2. Selecting SXA Device

3. Select SX16A in Die column and TQ100 in Package column, as shown in the following figure.
Select Speed, Die and I/O voltage and then click Next.
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Figure 3-3. Selecting SXA Die and Package

4. Completing the design flow: Select the desired Reserve pins and set the Default I/O Standard,
as shown in the following figure.
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Figure 3-4. Selecting Reserve Pins and Default I/O Standard

5. Next, select Operating Conditions as applicable and Click Finish
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Figure 3-5. Selecting Operating Conditions

If timing constraints were applied in the SX16 design, a pop-up message will appear prompting
you to re-run the timing-driven place and route process, as shown in the following figure.

Figure 3-6. Message to Re-run Layout
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After the timing-driven layout is completed, review the updated timing values using the Timer
Analyzer tool in SmartTime. If the timing requirements are not met after re-layout, a message
will also appear in the log window. For additional information on meeting timing constraints,
see Advanced Static Timing Analysis Using SmartTime.

Once timing is verified, click Programming File to generate the programming file (AFM file).

3.2. Migrating using Design Source Files  (Ask a Question)

Files Required: Netlist (ADL/EDN), Pinout (PIN) and timing constraints (DCF) for the 54SX design

1. Creating a new SXA ADB file in Designer: In Designer, choose File > New. Enter the design name
and select the family 54SXA, as shown in the following figure.

Figure 3-7. Setup 54SXA Design

2. Importing Netlist and Constraint files into the new 54SXA design: To import Netlist and Pinout
into the new 54SXA project, select File > Import Source Files. Add the ADL netlist and PIN files
of the 54SX design into this new 54SXA design, as shown in the following figure.

https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/all_ac379_an.pdf
https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-6DC30C4F-2017-46DB-B8C4-CA2058B0DD32&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Migrating%20using%20Design%20Source%20Files
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Figure 3-8. Importing Source Files

3. Select File > Import Auxiliary Files. Add the timing constraint DCF file of the 54SX design into
this new 54SXA design, as shown in the following figure.
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Figure 3-9. Importing Timing Constraint File

4. In Device Selection Wizard window, choose compatible 54SXA die/package, as shown in the
following figure.
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Figure 3-10. Device Selection Wizard

Additionally, ensure that the operating conditions are consistent and select the device speed grade
for the new 54SXA design. Examples of operating conditions are: VCCI or VCCA, RestrictProbe-pins,
Junction temperature and Voltage range. After this, proceed with the designer flow to complete the
migration process.
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4. Programming  (Ask a Question)

This section describes the software and hardware programming details.

4.1. Programming Software  (Ask a Question)

Programming files are not compatible between these two families. A new programming file (AFM
file) must be generated from the migrated design.

4.2. Programming Hardware  (Ask a Question)

Silicon Sculptor 4 uses the same module for both families.

https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-2D0BC0AF-79AF-43C9-9347-14D5FD2CC190&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Programming
https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-63EACF61-7624-4CE4-AF2F-96BD47D54672&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Programming%20Software
https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-69A99E86-35D2-402C-A31F-C45637936F11&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Programming%20Hardware
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5. Conclusion  (Ask a Question)

The SX-A family is an enhanced version of the SX family with increased performance and lower cost.
Keeping in mind power supply timing and package migration considerations, designers can quickly
and easily convert their designs and take advantage of the benefits offered by SX-A.

https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-07593A0D-29CA-455A-8361-55F7B92B0961&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Conclusion
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6. Revision History  (Ask a Question)

The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

Table 6-1. Revision History
Revision Date Description

A 04/2026 The following is the list of changes in revision A of the document:
• The document was migrated to the Microchip template.

• The document number was updated to DS00006463 from 5192658.

• The document ID was updated to AN6463 from AC157.

https://www.microchip.com/askaquestion?pub_guid=GUID-0C0D42D6-2A05-4179-A530-4EB5059934D6&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-1D71CAC6-7C31-4942-A789-47B0C5AB43CA&cover_title=SX%20to%20SX-A%20Design%20Migration%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Revision%20History
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Microchip FPGA Support
Microchip FPGA products group backs its products with various support services, including
Customer Service, Customer Technical Support Center, a website, and worldwide sales offices.
Customers are suggested to visit Microchip online resources prior to contacting support as it is
very likely that their queries have been already answered.

Contact Technical Support Center through the website at www.microchip.com/support. Mention the
FPGA Device Part number, select appropriate case category, and upload design files while creating a
technical support case.

Contact Customer Service for non-technical product support, such as product pricing, product
upgrades, update information, order status, and authorization.

• From North America, call 800.262.1060
• From the rest of the world, call 650.318.4460
• Fax, from anywhere in the world, 650.318.8044

http://www.microchip.com/support
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Trademarks
The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks”). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

ISBN: 979-8-3371-3224-2

Legal Notice
This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information
in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP’S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR
ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,
and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

• Microchip products meet the specifications contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is secure when used in the intended manner, within

operating specifications, and under normal conditions.
• Microchip values and aggressively protects its intellectual property rights. Attempts to breach the

code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services
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