Migrating from ACT2 Devices to 42MX Family Application o
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I I’It I'Od u CﬁO n (Ask a Question)

This application note provides the information needed for seamless migration of a design from the ACT2 device
family to the 42MX family. The 42MX device architecture is based on the Microchip ACT2 family and shares

the same library of basic cells, so it does not require a re-synthesis of the design for migration. The 42MX
FPGAs use a 0.45 pm triple-metal CMOS process, which significantly improves performance. Similar to the ACT2
devices, the 42MX FPGAs are Oxide-Nitride-Oxide (ONO), antifuse-based and single-chip solutions. The 42MX
devices are 5V compliant.
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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 COMIPAIISON ittt ettt ettt e b e bt s bt s bt s b s b s b e s b e b e b e b et et et et e ae e st e st e Rt e bt e bt e bt e bt e bt e b e e b e e bt e b e b et e b e aese e st enis 3
2. PIN-TO-PiN COMIPAIISON..c.utiiiiieiiiiesteeteseete st et e st et et e st e steste e tesssessesseessesaeesbeeasesheeasesaeebeensessesnsesseensesseeasesntensesnsennes 4
3. POWEr-Up RECOMMENAALION.....ciuiiirieiirieirteietetete ettt ettt sttt sttt st sttt st et e be st sbe st et esesb et et e s eb e st ebesaesessenensesensan 5
4. CONFIGUINEG UNUSEA 1/OS...ciiirieiirieirieerietetetetete ettt ettt sttt sttt a et sb et s b et b et sb et b e e e b e e ebe e ebeneebeeesenanis 6
5. Design Migration PrOCEAUIE. ...ttt st st s r et ne 7

5.1.  Migrating Using TCL Script migrate o mMX.ECL.iiiii e 7
6. ManUal Migration PrOCEAUIE......cccvirieieieietetetet ettt st sttt et et et et et et e e et e st s b e sbesbesbesbesbesbesbense s ensensenseneen 9
7. TN CONCEIMS ettt ettt ettt et e bt s bt s bt bt s bt s bt s be s b s b et et et et et et e st e s e e st e st e bt e st e st e bt e b e e b e ebesbesbesbenb e b ebe s ennennens 13
B Pr OB AMIMING . ccutiiiiitieieeiteste ettt ettt sttt et s bt et s et e e s bt e bt s ae e s bt e s e e s bt e st e s at e s e e st e sseeasesbeeasesae e bt easesheensesneeseentenseensenreeas 14
1 ST U [ 01 0 1 =1 V2P T PP PTURR PP 15
T0. CONCIUSION ettt ettt b bbbt b et et b bt s b e bt s b et s b eae s b e e e b e e et e e e b et e b e e ebeneebeeebennebennenens 16
Tl APPENAIX ittt ettt ettt ettt ettt e e b st s b s b et et e b et et e st et e st e a e bt e b e e b e e b e b e s b e b e b e b ea b et ea b e Rt e Rt e Rt e Rt e bt e b e e b e sbesbesbenbetens 17
T2, REFEIEINCES. .ttt ettt b et bbbt st b e s bbb e bt e st et e bt b e st s b eaesbeae e b e stk e b ek et e b e s e b et ebe e ebentne 18
13, REVISION HISTOMY ..ueiuteitietiiieitietest ettt ettt st s et s et sttt st s b e st e s bt e b e s b e b e s ae e s bt e b e she e s b e eme e sesaeeseensesbeensesnnenbesnnennes 19
MICTOCHIP FPGA SUPPOI . .ttt sttt ettt sttt ettt et et e bt e b et b et e b et e b et e b st ebe b eb et ebe b e be st ebe st ebesbebesbenesbenebenenee 20
MiICrOCHIP INTOIMATION....ciuiitieiirirertererer ettt st s bbb e st et et et e s e e seeba s b e s beebesbesbesbesbesbebensensensensensonnen 20

TTAORIMAIKS. ... vttt ettt sttt b ettt s b bt st b b bt e bbb sttt e bbbt se b bttt e b b 20

LEEAI NOTICE. .. ettt be bt s b e s besbe s b e s b e besbe b et e b e st e st e st e st e st e st e st eseebeebesbesbesbesbesbebensensensen 20

Microchip Devices Code ProteCtion FEAtUE.......c.eireereerteirietreetreese ettt see bbb beseenens 21

@ MICROCHIP



1. Comparison (ass auestion)

The following table shows the recommended migration path for architecturally compatible devices.
For a given ACT2 device, the recommended 42MX device is shown in the same colored grouping.

In most cases, an equivalent package is available in the 42MX family. However, there are some
packages in ACT2 that do not exist for the recommended 42MX device. In such scenarios, change to
a different package. If the same package is available in 42MX, logic placement and I/0 assignments
can be preserved by using the TCL script, which is described in the Migrating Using TCL Script
migrate_to_mx.tcl section. If the same package is not available in 42MX, logic placement and I/0
assignments may need to be altered from the original design (see Manual Migration Procedure
section). For a complete list of suggested migrations, see Appendix.

Table 1-1. Device Comparison between ACT2 and 42MX

A1225A A1240A A42MX09 A1280A A42MX16

System Gates 6,250 10,000 14,000 20,000 24,000
Logic Modules

Seq 231 348 348 624 624
Comb 220 336 336 608 608
Flip-Flops (maximum) 382 568 568 998 998
Clocks 2 2 2 2 2

User I/0s (maximum) 83 104 104 140 140
Packages (by pin counts)

CPGA 1002 132 132 176 —1
CQFP — — — 172 172
PLCC 84 84 84 84 84
PQFP 100 144 100 and 160 2 160 100, 160, 208
VQFP 100 — 100 — 100
TQFP — 176 176 176 176
Notes:

1. Manufacturing of CPGA176 and PQFP144 packages has been discontinued.

2. There is no direct migration of the following ACT2 series package: CPGA100 to the 42MX family.
To get the required help, contact Microchip sales.
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2. Pin-to-Pin Comparison s auestion)
This section outlines the types of pin-to-pin comparisons:

+ Power Supply Pin Comparison: The supply voltage pins of the 42MX family are fully compatible
with the ACT2 devices. There are several new pins in the 42MX devices that did not exist in the
ACT2 devices:

- VCCA and VCCI: In the 42MX family, the supply voltage for the array is VCCA, and the supply
voltage for I/0s is VCCI. In the ACT2 family, both the array and I/Os are supplied by the
VCC. To connect these, link the VCC pins of the ACT2 devices to the VCCA and VCCI pins of
the 42MX devices. The 42MX devices can operate in mixed mode (different VCCA and VCCI
voltage). To operate in mixed mode, connect the VCC pins of the ACT2 devices to VCCA of
the 42MX device and connect VCCI of 42MX to the supported mixed mode voltage. For more
information, see 40MX and 42MX FPGA Families.

- LP: Low Power Mode pin is exclusive to 42MX devices. When activated by pulling the LP pin
HIGH, all I/Os are tristated, all input buffers are turned off and the core of the device is
turned off. This feature is particularly useful for battery-operated systems, where battery life
is a primary concern. When migrating to 42MX devices, connect this pin to GND.

- NC: No Connection. This pin is not connected to the circuitry within the device. These pins
can be driven to any voltage or left floating with no effect on the operation of the device.

The following table lists the power supply ranges for the ACT2 and 42MX devices.

Table 2-1. Power Supply Ranges

VCCA VvCcl Maximum Input Tolerance Nominal Output Voltage

ACT2 5.0v — 5.5V 5.0V
33Vv. — — 3.6V 3.3V
42MX — 5.0v 5.0v 5.3V 5.0V
= 3.3V 3.3V 3.6V 3.3V
— 5.0v 3.3V 5.3V 3.3V

+ 1/0 Comparison: All I/0s are at the same location for compatible devices that have the same
package.

+ Special Pins Comparison: MODE, PROBE, SDI, SDO, TDI, TDO and JTAG pins are fully compatible in
terms of location, default configuration and functionality.
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3. Power-Up Recommendation (s« auestion)

When powering up the 42MX in the Mixed-voltage mode, VCCA must be greater than or equal to
VCCI throughout the power-up sequence. If VCCl exceeds VCCA during power-up, either the I/0
input protection junction on the 1/Os is forward-biased or the I/0s are at logical HIGH, resulting

in ICC rising to high levels. Microchip strongly recommends this power-up sequence to ensure

the device's functionality. For migration to 42MX, this is not an issue because VCCA and VCCl are
connected to the same board VCC supply. For transient current requirement during power-up, see
40MX and 42MX FPGA Families.
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4. Configuring Unused 1/Os (s uestion)

By default, the Microchip Designer software configures unused 1/Os in the ACT2 and 42MX devices
as low drivers, as shown in the following figure. Unused 1/0s should either be terminated to GND or
left floating. Do not drive an unused I/0 to any value other than GND.

Figure 4-1. Configuration for Unused I/Os in ACT2 and 42MX

No connection
to array
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5. Design Migration Procedure (sa queston)

The ACT2 and 42MX families are fully supported by the Microchip Libero® Integrated Design
Environment (IDE) and Microchip Designer FPGA development software. This section provides
instructions for using the Microchip Libero IDE/Designer tool suite to migrate from ACT2 design

to the 42MX family. To complete the process, you need design files, such as ADB or ADL, EDN

and PIN files. An independent TCL script is provided for an automated migration flow, which
generates a 42MX ADB file without manual intervention. This script resolves several issues that
need to be carefully handled in the manual procedure, such as timing constraints, compatible
packages, operating conditions and others. Microchip strongly recommends using the script flow as
the primary method of design migration to the 42MX family.

5.1. Migrating Using TCL Script migrate to mx. tcl @skaaueston
Download the migrate to mx.tcl script file from www.microchip.com/en-us/application-notes/
an6194.

This script automatically identifies the compatible die and package within the 42MX family. If the
ACT2 package does not have a compatible 42MX pin-to-pin package, the script tries to migrate the
ACT2 package to the largest 42MX package of the same type. The only ACT2 package that does not
have a compatible 42MX pin-to-pin package is A1225A-PG100. When this script is run, it converts the
design to package PG132 (the closest package of PG type) of A42MX09 device.

5.1.1. Running TCL in Batch Mode (aska question)
Required files: 0Original .adb and migration tcl

Command to execute:
<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 5-1. Example of TCL Script
R Aminisrator CONR = J

C:\Usersiugginis?I=n9_2_2 1 prod?.\Designersbinndesigner script:D:AACI2/migrate_to_mx.tcl+D:/ACT2/top)

.adh+D: /ACT2/act2_to_mx.adh logfile:D:/ACI2Z/nigrate_log.log

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

5.1.2. Running TCL Script in Designer GUI (aska uestion)
Required files: Original.adb and migration tcl

To run the TCL script in Designer GUI, perform the following steps:
1. Openthe ACT2 ADB file in Designer and select File > Execute Script.

2. Enter the destination where you want to save the new 42MX ADB file into Arguments and click
Run, as shown in the following figure.
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Figure 5-2. Execute Script

Execute Script u

Script file: ID:'\.-'-‘«I:T Hyraigrate_to_m bl

Browsze |

Arguments: ID:'\.-'-‘«I:T2\acl2_ln_mH.adH

Help | Bun Cancel

3. 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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6. Manual Migration Procedure (s auestion)
For manual migration procedure, perform the following steps:

1. To open the project ADB file, open the Designer software and select Open Existing Design.

When the project opens, the Compile and Layout icons must be green, as shown in the
following figure.

Note: Required files: Original.adb

Figure 6-1. Compile and Layout Icons in Designer

Lolx.

M
v
B
@ |Info: The design D:\ACT2\top.adb was last modified by software version 9.2.2.1.
Opened an existing design D:\ACT2\top.adb.

¥\ Al {Errors i Warnings _}, Info

FAM: ACT2/1200XL DIE: A1280A |PKG: 172 CQFP

This step assumes that the ACT2 ADB file has the complete information up to Layout. If you only
have the netlist ADL/EDN and other constraint source files, start from "Step 3".

2. To export the EDN netlist, select File > Export > Netlist Files, as shown in the following figure.
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Figure 6-2. Exporting Netlist Files

4 Export Metlist Fil
¢ Expol 15t Files - u
Savei_n:l L ACT2 j = B ¢ B
= Name = Date modified Type
Pl Mo items match your search,
Desktop
Li;xa'iea
A
i
Computer
N T
| Netwaork
< 1 | 3
File name: Itop.edn j Save I
Save as type: IEDIF Metlist Files (* edn) ;I Cancel |

3. To export the pin list (* . PIN) from Designer, select File > Export > Constraint Files, as shown in
the following figure.

Figure 6-3. Exporting Constraint Files

===

44 Export Co_:.sllrdint Flles_ -

Savei_n:l L ACT2 j "I‘:_“F EEE

= MName Date medified Type
oo

Mo items match your search.
Recent Places ¥

4 T

|
File name: Itop.pin j Save

3
Save as type: IPin Congtraint Files (*pin) LI ﬂl

Fin Constraint Files (* pin)

DCF Timing Constraint Files (*.dcf)
Criticality Files *.crt)

To preserve the timing constraints, export a DCF and CRT file from the ACT2 design, as shown in
the preceding figure.

4. To create a new 42MX project in Designer, select File > New. In the Design name box, enter the
project name, and from Select family list, choose 42MX, as shown in the following figure.

10
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Figure 6-4. Setup Design

Setup Design ﬂ

Design name: T 2_42M5_migrat

Select family | 42h |

Working directony: |D MACTZ o 4203

Browee
Help QK. | Cancel |

5. To import Netlist and Pinout List into new 42MX project, select File > Import Source Files. Add
the EDN netlist and PIN files of the ACT2 project into this new 42MX project, as shown in the
following figure.

Figure 6-5. Importing Source Files

Import Source Files .‘ m A ﬂ

Mate: the relative order of the zame type of fileg iz important.
‘when importing multiple EDIF or YHDL files, the top-level file must be last [at the battom).
Uze the Up and Down buttons to specify the relative order of the files.

Source Files Type o Add...
1 DMNACT 2 op.edn edn L4
2 D:MACT2Mop pin pin M odify...
k. Delete
[:
8
0 +
10
i - +

Audit timestamp: Audit options....
Help u] 4 | Cancel

6. Select File > Import Auxiliary Files. Add the CRT and DCF files of the ACT2 project into this new
42MX project, as shown in the following figure.
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Figure 6-6. Importing Auxiliary Files

Import Auxiliary Files P u
Aundiliary Files Type - Add.. |
1 DMACT2'top.crt crt |
D:ACT 2 top dof dcf Modify... |
5 Delete |
[:
0
1 -
Help | 0k I Cancel |

7. Click Compile. In Device Selection Wizard window, choose compatible 42MX die/package, as
shown in the following figure.

Figure 6-7. Device Selection Wizard

Device Selection Wizard g
Famiky: AZN
Lie Package
AdZMXDG 34 PLCC
100 PQFP
AdZMH24 100 VQFP
AdZMX36 160 PQFFP
172 CQFP
176 CPGA
L 176 TQFP
208 PQFF
Speed: Die voltage (WCCiACCa):
3 - |5_u -~ I
Cancel | < Back Nest > Help

Additionally, ensure that the operating conditions are consistent and select the device speed
grade for the new 42MX design. Examples of operating conditions are VCCI/VCCA, Restrict-

Probe-pins, Junction temperature and Voltage range. After this, proceed with the designer flow
to complete the migration to the ACT2 design.
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Timing Concerns (saauestion)

The 42MX family is faster than the ACT2 family. We recommend to perform a new timing analysis
and pay attention to the hold time, cross clock domain paths, clock-to-out and multi-cycle paths.
For more information on performing timing analysis using the Microchip Timer tool, see the

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 42MX I/Os have faster slew rate than

the ACT2 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 ACT2 design and import them into the
42MX design after the Compile step as described in the Manual Migration Procedure section. The
migrate to mx.tcl script automatically preserves timing constraints and all placements.
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8. 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 Microchip website.
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9- Summa ry (Ask a Question)
To migrate from ACT2 to 42MX, perform the following steps:
1. Find the compatible 42MX device and package from Table 1-1.

2. Connect the VCCA, VCCI and NC pins to the board power supply VCC.

3. Update to the latest version of the software and follow the instructions provided in the Design
Migration Procedure section.

Redo the timing analysis.
5. Generate a new 42MX programming file.

Program 42MX using Silicon Sculpture 3 (ensure to use the latest revision of the adapter module)
and the latest programming software version.
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10- COI’IC'USiOﬂ (Ask a Question)

The 42MX family shares several architectural features and a library of basic elements with the ACT2
family and offers higher speed and special functionalities. Understanding the differences between
the two families enables a seamless migration from the ACT2 family to the 42MX family.
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11. Appendix (Ask a Question)

The following table lists the migration packages.

Table 11-1. Migration Packages

ACT2 Devices Suggested Migration ACT2 Package Mlgratlon Package

A1225A A42MX09 PG100
PL84 PL84
PQ100 PQ100
VQ100 VQ100
A1240A A42MX09 PG132 PG132
PL84 PL84
PQ144 —1
TQ176 TQ176
A1280A A42MX16 CcQ172 cQ172
PG176 —1
PL84 PL84
PQ160 PQ160
PQ208 PQ208
TQ176 TQ176
Notes:

1. Manufacturing of CPGA176 and PQFP144 packages has been discontinued.

2. There is no direct migration of the following ACT2 series package: CPGA100 to the 42MX family.
To get the required help, contact Microchip sales.
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12. REfe renCES (Ask a Question)
The following is the list of references:

ACT 2 Family FPGAs Application Note

40MX and 42MX FPGA Datasheet

42MX Family Devices Power-Up Behavior Application Note
Static Timing Analysis Using Designer’s Timer Application Note
Default Settings for Unused I/0 and Clocks

Libero IDE Design Flow User Guide
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https://ww1.microchip.com/downloads/aemdocuments/documents/fpga/ProductDocuments/DataSheets/act2_ds.pdf
https://ww1.microchip.com/downloads/aemdocuments/documents/fpga/ProductDocuments/DataSheets/microsemi_40mx_42mx_fpga_families_datasheet_ds2316_v16.pdf
https://ww1.microchip.com/downloads/aemdocuments/documents/fpga/ApplicationNotes/ApplicationNotes/ac291_42mx_family_devices_powerup_behavior_v3.pdf
https://ww1.microchip.com/downloads/aemdocuments/documents/fpga/ApplicationNotes/ApplicationNotes/static_timing_analysis_an.pdf
https://microchip.my.site.com/s/article/Default-Settings-for-Unused-I-Os-and-Clocks-1625098133508
https://ww1.microchip.com/downloads/aemdocuments/documents/fpga/ProductDocuments/UserGuides/libero_ide_ug.pdf

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.

Table 13-1. Revision History

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 DS00006194 from AC405.

+  The document ID is updated to AN6194 from AC405.

*  Tcl script is updated.

+  The CPGA176 and PQFP144 packages are discontinued and removed.

1.0 09/2014  Updated the document to maintain the style and consistency of the document.
0 06/2013  Initial Revision
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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

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: 979-8-3371-2161-1

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.
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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.
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