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I I’It I'Od u CﬁO n (Ask a Question)

This application note provides the information needed for migrating a design from the ACT1 family to the
40MX family. The 40MX device architecture is based on the ACT1 family and uses the same library of device
macro cells. There is a direct one-to-one mapping of ACT1 cells to 40MX cells, so no re-synthesis of the design
is needed for migration. The 40MX uses a 0.45 pm, triple-metal Complementary Metal-Oxide-Semiconductor
(CMOS) process, which significantly improves performance. Similar to the ACT1 devices, the 40MX FPGAs are
Oxide-Nitride-Oxide (ONO) antifuse-based, single-chip solutions. The 40MX devices are 5V-compliant and are
footprint-compatible with equivalent ACT1 devices, eliminating the need for any board-level modifications.


https://www.microchip.com/askaquestion?pub_guid=GUID-1375C86E-C169-49DD-8767-83BC47D0659F&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-B1D2D753-9CB3-4F12-AB7D-C3D78D63C486&cover_title=Migrating%20From%20ACT1%20to%2040MX%20Family%20FPGAs%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Introduction
https://microchip.com

Table of Contents

INEFOAUCTION. ..ottt ettt st ettt b et b et e b et e R et e b e e er e e s e s bt nnenenenenen 1
T REIEIENCES. ...ttt ettt b et b et b et ekt b et e b et e bt b et e bt e bbbt bbb e be b e bt e bt s b et senaenes 3
2. COMIPAIISON.ccutiriietietestteste sttt et et e e s utete s bt et e sueesbesatesbeeatesseessesaee st saee bt easesheea s e s st e s e esbe s e satesbeeasesbeen bt easenbe e b e nreensenanennes 4
3. PiN-T0-PIN COMIPATISON.ccutiitiiiiiiieieiieitei ettt sttt st st ettt et et et e bt e bt s bt s b e s b e s b e s b e b e b e s ense st e st estesteseebesbesbesbesbesbesbenbensens 5
4. POWeEr-Up RECOMMENAATION. ...ttt ettt ettt b e bbb b e b et bt sa bt saeb et ese st ebeaesensesennes 6
5. CONTIGUIING UNUSEA 1/0S.....ioiiirieirieirieisieistesteietstesteseeesesaesessesesaesessesessesessesessesessessssensssesessensssensssensesensesensesensesensens 7
6. DeSiZN Migration PrOCEAUIE......ciiiiiieietei ettt ettt b et bbbt b e s bbb b et ebe st e b e b ebesbebesbenesbenesbeneee 8

6.1. Migrating Using TCL Script migrate to mMx.tCla s 8
7. Manual Migration ProCEAUIE........ciiiiirieiirtetireeitrie ettt ettt sttt be st b et et a bt b et e b et ebe b ebesbenesbenesbenesbeneesenesen 10
8. TIMING ValidAtiON...ciuiiiiiriiiiiirieieseetet ettt sttt sttt ettt ettt et e e e e seeaa s st sbesbesbesbesbesbesbesbebensensensensennan 12
0. PrOBIAIMIMUNG.c..iiiiiiiitietietertertest ettt ettt ettt et b e s b s b st e s b et e b et et e e e st e st e st e st e bt e bt e b e e b e b e b e b e b e s e b enb et ententestebeesesbesbesses 13
TO. SUMMIAIY ettt ettt ettt sttt st b s b s bbb e b e b e b et et et et et e bt e bt e bt e b e e bt s b e e b e e b e s b e s b e s b e b e n e b esnennennennentne 14
T CONCIUSION ittt s a et st bbbt b e e sb et bt e bt bt s bt snenesne bt 15
T2 APPENAIX vttt sttt sttt ettt ettt st et s b st b et b et bt bt e b et b et e b e a e e b e e b b ekt S eh e bbb e bt e b et e b et e bt et ebe st e bt nbenea 16
13, REVISION HISTOMY .eiiuiiitieiiiieeitiete sttt sttt et sttt et s b e s e s bt e b e she e bt s aee s b e e b e she e s s e emeesesaee bt ensesbeensesnnensesnnennes 17
MICTOCNIP FPGA SUPPOI ..ttt ettt sttt sttt ettt st ettt et et b et e b et e b et e b st ebe b eb et ebe b ebe b ebe b ebesbebesbenesbenesbenenee 18
MiICrOCHIP INTOIMATION....ciuiitirirteeertererer ettt st s b sttt b et et et e s s e seebe s b e s besbesbesbesbesbesbebensensensensensonsen 18

TFAARMIAIKS..c..ceiiiiiiiciicie e 18

LEEAI NOTICE. ..ottt ettt et ettt st s bt s b s b e s b s b s be s b e bebe b e b ense st e st e st ent e st e st e st esesseebesbesbesbesbesbesbensensensen 18

Microchip Devices Code ProteCtion FEAtUE.........ceciieereerieirietretnecrte ettt seenens 19

@ MICROCHIP



1. References sz auestion)
The following list of references are used in this document:

ACT 1 Series FPGAs

40MX and 42MX FPGA Families

Static Timing Analysis Using Designer's Timer
Default Settings for Unused I/0 and Clocks
Libero IDE Design Flow
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2. Comparison (ass auestion)

The following table lists the recommended migration path for architecturally compatible devices. For
a given ACT1 device, the recommended 40MX device is listed in the following table. All die-package
combinations of ACT1 devices have direct die-package-compatible 40MX devices.

Any design from the ACT1 family can be directly converted to the 40MX family by using a TCL
script, which is described later in the Migrating Using TCL Script migrate_to_mx.tcl section. The logic
placement and I/0 assignments remain exactly the same as the original design.

Table 2-1. Device Comparison of ACT1 and 40MX

A1010B/A10V10B A40MX02 A1020B/A10V20B A40MX04

System Gates 3000 3000 6000 6000
Logic Modules

Seq — — — —
Comb 295 295 547 547
Flip-Flops (maximum) 147 147 273 273
Clocks 1 1 1 1
User I/0s (maximum) 57 57 69 69
Packages (by pin counts)

CPGA' 84 — 84 —
CQFP? — — 84 —
PLCC 44, 68 44, 68 44,68, 84 44,68, 84
PQFP 100 100 100 100
VQFP 80 80 80 80
Note:

1. Manufacturing of CPGA84 and CQFP84 packages has been discontinued.
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3. Pin-to-Pin Comparison s auestion)
This section outlines the various types of pin-to-pin comparisons:

« Power Supply Pin Comparison: The supply voltage pins (VCC and GND) of the 40MX family are
fully compatible with the ACT1 device. There are some No Connect (NC) pins which are not
connected to any circuitry within the device. These pins can be driven to any voltage or left
floating without affecting the device's operation.

Both ACT1 and 40MX devices can operate with either a 5.0V or 3.3V input supply voltage.

+ |/0 Comparison: All I/0Os are at the same physical location for compatible devices that share the
same package.

+ Special Pins Comparison: MODE, PROBEA and PROBEB, SDI, SDO and DCLK pins are fully
compatible in terms of location, default configuration and functionality.
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4. Power-Up Recommendation (s« auestion)

The 40MX and ACT1 devices both operate with one power supply (VCC). For information on the
transient current requirement during power-up, see 40MX and 42MX FPGA Families Datasheet.
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5- conﬁguring Unused I/OS (Ask a Question)

By default, the Microchip Designer software configures unused 1/0s in ACT1 and 40MX devices as
low drivers, as shown in the following figure. Unused 1/0s must either be terminated to GND or left
floating. Do not drive an unused I/0 to any value other than GND.

Figure 5-1. Configuration for Unused I/Os in ACT1 and 40MX
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6. Design Migration Procedure (sa queston)

The ACT1 and 40MX families are fully supported by Microchip Libero® Integrated Design
Environment (IDE) and Microchip Designer FPGA development software. This section provides
instructions for using the Libero IDE/Designer tool suite to migrate from the ACT1 family to the
40MX family. To complete the process, you will need design files such as an ADB file or ADL,

EDN and PIN files. An independent TCL script is provided for an automated migration flow, which
generates a 40MX ADB file without manual intervention. This script automatically manages all
conversion steps, including timing constraints, compatible package selection, setting operating
conditions and so on. Microchip strongly recommends using the script flow as the primary method
for design migration to the 40MX family.

6.1. Migrating Using TCL Script migrate to mx. tcl (skaaueston

Download migrate to mx.tcl script file from www.microchip.com/en-us/application-notes/
an6195.

This script automatically identifies the compatible die and package within the 40MX family. This TCL
script can be run either in Batch mode or through the Designer GUI.

6.1.1. Running TCL Script in Batch Mode (ask a question)

The files required for running the TCL Script in Batch mode are the Original.adb file and the
migration TCL script.

Command usage:<command prompt>><path to Designer software installation “bin”
directory>/Designer script:<path to tcl script file>/migrate to mx.tcl+<path
to original adb file>/original.adb+<path to new adb file>/newname.adb
logfile:<path to log file>/newname.log

For an example, see the following figure.

To specify the path to your files, use a forward slash (/).

Figure 6-1. Example TCL Script

Bl Administrator: CiWind,

G:sUzerssugginis>I=n9_2_2_1_prod?-Designershinndesigner script:Disact_mx_migrate/migrate_to_mx.tcl+D

sact_mx_migratestop.adh+D:/act_mx_migratesmigrated.adbh logfile:D:sact_mx_migrate/migration_log.log

After running this command, the new ADB, ADL and LOG files are generated in the specified
directory.

6.1.2. Running TCL Script in Designer GUI (ask a question)
The original design file required for running the TCL script in designer GUI is design.adb

To run the TCL script in designer GUI, perform the following steps:
1. Openthe ACT1 ADB file in Designer and select File > Execute Script.

2. Enter the destination where you want to save the new 40MX ADB file into Arguments, as shown
in the following figure.
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Figure 6-2. Execute Script

i N
Script file: ID:\act_rn:-:_migrale\migrate_to_mﬂ.h:l
Browsze |

Arguments: ID:\act_m:-:_migrate\migrated.au:IH

f Help | Bun Cancel |

3. Click Run.

If the script succeeds with the migration procedure, click Save. Otherwise, the new ADB file will be at
the original state of the design before the execution of the script.
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7. Manual Migration Procedure (s auestion)

The original design files required for the manual migration procedure are design.adl or
desing.edn and design.pin

This manual migration procedure is required when the ACT1 ADB file is not available, but the ADL or
EDN (netlist) and PIN (pin location) files are available.

For manual migration procedure, perform the following steps:

1. Navigate to Designer, choose File > New. Enter the design name and select the family 40MX, as
shown in the following figure.

Figure 7-1. Setup Design

Setup Design @

D esign name: new

Select family:

“wharking directony: |D:\act_m:-:_migrate'x

Browsze
Help QK | Cancel ‘

2. Toimport the Netlist and Pinout List into the new 40MX project, select File > Import Source
Files. Add the ADL or EDN netlist and PIN files of the ACT1 design, as shown in the following
figure.

Figure 7-2. Importing Source Files

Import Saurce Files @

Mote: the relative order of the same type of files iz important.
“wihen importing multiple EDIF or YHOL files, the top-level file must be last [at the battom).
Use the Up and Down buttons to specify the relative order of the files.

Source Files Type o Add...
1 D:srcs'top edn edn
2 D-hsrcs 'top pin pin M adify...
3
4 Delete
5
[:
3
2 2]
10
11 i *

Audit timestamp: Audit options...
Help 0k | Cancel

3. Click the Compile button. When the Device Selection Wizard window appears, select a
compatible 40MX die package (see Table 1), as shown in the following figure.
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Figure 7-3. Device Selection Wizard

|

Family:  40MX
Die Package

AZOMX02 L4PLCC
68 PLCC
80 VQFP
84 PLCC
84 CQFP
100 PGFP

Die voltage:

50 hd

4. Also, set identical operating conditions and carefully choose the device speed grade for the new
40MX design. Examples of operating conditions are Die Voltage, Restrict-Probe-pins, Junction
Temperature and Voltage Range.

@ MICROCHIP



Timing Validation (s«aauestion)

The conversion flows mentioned in the preceding sections do not include timing analysis for the
converted design. Manual timing validation is required.

The 40MX family is faster than the ACT1 family. Microchip recommends that a new timing analysis
be performed. Carefully examine hold times, cross clock domain paths, clock-to-out and multi-

cycle paths to ensure that there are no timing problems in the converted design. For more
information on performing timing analysis using the Microchip Timer tool, see Static Timing Analysis
Using Designer's Timer Application Note. Additionally, verify the potential simultaneously switching
outputs by checking whether various adjacent outputs have enough timing differences (staggered
timing) to avoid negative effects. For more information, see Simultaneous Switching Noise and
Signal Integrity Application Note.

The 40MX I/Os have faster slew rate than the ACT1 devices. Run board-level signal integrity analysis
before finalizing the board design. For more information, see Using Schmitt Triggers for Low Slew-
Rate Input Application Note. The manual migration procedure does not preserve all placements,
even for compatible packages. To preserve the timing constraints, export the DCF and CRT files from
the ACT1 design and import them as Auxiliary Files into the 40MX design after the Compile step.
Themigrate to mx.tcl script automatically preserves timing constraints and all placements. For
more information on TCL script, see Migrating Using TCL Script migrate_to_mx.tcl section.
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0. Programming (s auestion)
This section provides information about programming hardware and software.

«  Programming Software: Programming files are not compatible between the two families.
Generate a new programming file (AFM) from the migrated design.

* Programming Hardware: Silicon Sculptor 4 uses the same module for both families. For a list of
Silicon Sculptor Modules, see the SILICON-SCULPTOR-ADAPTOR-MODULE webpage.
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10- Summa ry (Ask a Question)
To migrate from ACT1 to 40MX, perform the following steps:
1. Determine the compatible 40MX device and package from Table 1.

2. Update to the latest version of the Libero® IDE software and follow the instructions provided in
the Design Migration Procedure section.

Confirm the pin placement in the new ADB.
Perform a timing analysis on the converted design.
Generate a new 40MX programming file.

o AW

Program the 40MX file using Silicon Sculpture 4 and the latest programming software version.
Note: Ensure to use the latest revision of the adapter module.
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11- COI’IC'USiOﬂ (Ask a Question)
The 40MX family shares numerous architectural features and a library of basic elements with the
ACT1 family, and offers higher speed and special functionalities. Understanding the differences
between these two families enables a seamless migration from the ACT1 family to the 40MX family.
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12. Appendix (Ask a Question)

The following table lists the migration packages.

Table 12-1. Migration Packages

ACT1 Die/Package Suggested Migration

A1010B/A10V10B A40MX02
PL44 PL44
PL68 PL68
PQ100 PQ100
VQ80 VQ80
PG84! —
A1020B/A10V20B A40MX04
Q84! _
PG84 PG84
PL44 PL44
PL6S PL68
PL84 PL84
PQ100 PQ100
VQ80 VQ80
Note:

1. Manufacturing of CPGA84 and CQFP84 packages has been discontinued.
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13. Revision History s aueston

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

A 09/2025  The following list of changes were made in revision A of the document:
*  The document is migrated to the Microchip template.
+ The document number is updated to DS00006195 from AC399.
+  The document ID is updated to AN6195 from AC399 .
*  TCL script is updated.
+ Manufacturing of CPGA84 and CQFP84 packages has been discontinued.

1.0 11/2014  Updated the document to maintain the style and consistency of the document.
0 05/2013  Initial revision

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-1375C86E-C169-49DD-8767-83BC47D0659F&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-96B23A9D-2A79-4C31-940A-AD3B422CB866&cover_title=Migrating%20From%20ACT1%20to%2040MX%20Family%20FPGAs%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Revision%20History

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

Microchip Information

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: 979-8-3371-2058-4

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


http://www.microchip.com/support
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

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.

@ MICROCHIP
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