Migrating From 1200XL and 3200DX to 42MX FPGAs @
A8\ MicrocHIP

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 1200XL and
3200DX families to the 42MX family.

The Microchip 42MX device architecture is based on the Microchip 1200XL and 3200DX families; thus, it shares
the same library of basic cells and does not require a re-synthesis of the design for migration. The 1200XL
family is implemented on a 0.80 um double-layer metal CMOS process, while the 42MX family uses a 0.45

pm triple-metal CMOS process, enabling significant improvements in performance. Similar to the 1200XL and
3200DX devices, the 42MX FPGAs are Oxide-Nitride-Oxide (ONO) antifuse-based, single-chip solutions. The
42MX devices are 5V and JTAG compliant.
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1. Comparison (ass auestion)

The following table shows the recommended migration path for architecturally compatible devices.
For a given 1200XL or 3200DX 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 1200XL and 3200DX that do not exist for the recommended 42MX device. In such
scenarios, you must 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 later in
the Migrating Using TCL Script migrate to mx.tcl. If the same package is not available in
42MX, logic placement and I/0 assignments may need to be altered from the original design.

Important: Refer to the 40MX and 42MX Family FPGAs datasheet for the exact
number.

Table 1-1. Device Comparison Between 1200XL, 3200DX and 42MX (excluding A3265DX and A32100DX)

A1225XL| A1240XL| A42MX09| A1280XL| A42MX16 | A32140DX| A42MX24| A32200DX| A42MX36

SRAM bits 2, 560 2, 560
Logic Modules

Seq. 231 348 348 624 624 954 954 1,230 1,230
Comb. 220 336 336 608 608 912 912 1,184 1,184
Decode 0 0 0 0 0 24 24 24 24
SRAM Modules (64x4or 0 0 0 0 0 0 0 10 10
32x8)

Dedicated Flip-Flops 231 348 348 624 624 954 954 1,230 1,230
Clocks 2 2 2 2 2 2 2 6 6
User I/0s (maximum) 83 104 104 140 140 176 176 202 202
Packages (by pin counts)

PLCC 84 84 84 84 84 84 84 — —
PQFP 100 100, 144 100, 160 160, 208 100, 160, 208 160,208 160, 208 208 208
VQFP 100 — 100 — 100 — — — —
TQFP — 176 176 176 176 176 176 — —
CQFP — — — 172 — 256 — 208,256 208, 256
PBGA — — — — — — — — —
CPGA 100 132 — 176 — — — — —
RQFP — — — — — — — 208,240 —

The following table shows the recommended migration path for 3200DX devices that do not have

an exact architecture match in 42MX devices. If you are using an A3265DX device, you can switch

to the A42MX16 device if the design does not use the wide decode modules, or you can switch to
the A42MX24 device if the design does use the wide decode modules. If you are using an A32100DX
device, you can switch to the A42MX24 device if you do not use SRAM or quadrant clocks, but you
must use the A42MX36 device if any of these features are utilized in the design. For all of these
scenarios, you must migrate to a larger device, and as a result, logic placement cannot be preserved.
In some scenarios, such as migration from A3265DX- PQ100 with wide decode to A42MX24, you may
need to select a different package in the 42MX family. In such cases, I/0 assignments cannot be
preserved.

For both tables, the packages highlighted in black have no direct compatible packages in the 42MX
family. See Appendix for a complete list of suggested migrations.
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Important: The number of user I/0s for compatible 42MX devices and packages
is always greater than or equal to those of 1200XL/3200DX devices.

Table 1-2. Device Comparison for A3265DX and A32100DX

A3265DX A42MX16 A42MX24 | A32100DX | A42MX24 | A42MX36

SRAM bits 2,048 2, 560
Logic modules

Seq. 510 624 954 700 954 1,230
Comb. 475 608 912 662 912 1,184
Decode 20 0 24 20 24 24
SRAM Modules (64x4 or 32x8) 0 0 0 8 0 10
Dedicated Flip-Flops 510 624 954 700 954 1,230
Clocks 2 2 2 6 2 6
User I/0s (maximum) 126 140 176 152 176 202
Packages (by pin counts)

PLCC 84 84 84 84 84 —
PQFP 100, 160 100, 160, 208 160, 208 160, 208 160, 208 208
VQFP — 100 — — — —
TQFP 176 176 176 176 176 —
CQFP — — — 84 — 208, 256
PBGA — — — — — —

Important: PQFP240 and PBGA272 packages have been discontinued.
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2. Pin-to-Pin Comparison s auestion)

2.1. Power Supply Pin Comparison (asa question)

The supply voltage pins of the 42MX family are fully compatible with 1200XL and 3200DX devices.
There are several new pins in the 42MX devices that did not exist in the 1200XL and 3200DX devices:

* Veeaand Veep: In the 42MX family, the supply voltage for the array is Vcca, and the supply voltage
for 1/0s is V¢¢. Both the array and I/Os are supplied by V¢ in the 1200XL and 3200DX families.

+ Low Power (LP) Mode pin: In this mode, all I/Os are tri-stated, 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.

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

The following table lists power supply recommendations for the new pins in 42MX devices.

Table 2-1. Power Supply Pin Recommendation

Ve Veea Connect to board V¢c supply
Ve Ve Connect to board Vcc supply
Vee NC Connect to board V¢ supply
GND LP/GND Connect to GND

2.2. 1/O Comparison (askaquestion)
All I/Os are at the same location for compatible devices that have the same package.

2.3.  Special Pins Comparison (aska auestion)

MODE, PROBE, SDI, SDO, TDI, TDO and JTAG pins are fully compatible in terms of location, default
configuration and functionality.

2.4. Quadrant Clocks (ask a question)

Quadrant clocks are only available in A42MX36 devices. If you are using 3200DX devices with
quadrant clocks, you must migrate to the A42MX36 device. Otherwise, the design must be modified
to remove the quadrant clocks.
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3. Power Supply Voltages (s« auestion

Compatible devices run on the same voltage level of 5V or 3.3V. 42MX devices can also operate in
mixed 5V/3.3V systems as shown in the following table. For additional information about operating
conditions and electrical specifications, refer to the Integrator Series FPGAS: 1200XL and 3200DX
and 40MX and 42MX FPGA datasheets.

Table 3-1. Power Supply Voltage Comparison

- Maximum Input Tolerance Nominal Output Voltage

1200XL and 3200DX 50v — 5.5V 5.0V
3.3V — = 3.6V 3.3V
42MX — 50v 50V 55V 5.0V
= 3.3V 33V 3.6V 3.3V
— 50v 33V 55V 3.3V
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4. Power-Up Recommendation (s« auestion)
When powering up 42MX in mixed-voltage mode, Vcca must be greater than or equal to V¢
throughout the power-up sequence. If V¢ exceeds Vcca during power-up, either the 1/0 input
protection junction on the I/Os will be forward-biased or the I/Os will be at logical HIGH, resulting
in ICC rising to high levels. Microchip strongly recommends this power-up sequence to ensure the
device's functionality. For the purpose of migrating to 42MX, this will not be an issue, since Vcca and
Ve will be connected to the same board Vcc supply.

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-A3D93758-F831-4178-8343-BFCA83CA4855&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-93915923-1E9C-4371-B1DA-49CDCAD9B672&cover_title=Migrating%20From%201200XL%20and%203200DX%20to%2042MX%20FPGAs&tech_support_link=NA&revision_letter=A&source=PDF&title=Power-Up%20Recommendation

5. Configuration of Unused 1/0s s uestion)
The same configuration applies to both families are as shown in the following table.

Table 5-1. Unused I/Os for all Families

1200XL A42MX09, A42MX16 Pulled LOW
3200DX A42MX24, A42MX36 Tri-stated

Unused I/Os are automatically configured by Microchip Designer software. In all cases, Microchip

recommends you to tie all unused 42MX I/0s to LOW on the board. For more information, see the
Knowledge Base document: Default Settings for Unused I/0s and Clocks.
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6. Design Migration Procedure (sa queston)

The 42MX family is fully supported by Microchip Libero® Integrated Design Environment (IDE) and
Microchip Designer FPGA development software. This section provides instructions for using the
Microchip Libero IDE or Designer tool suite to migrate a 1200XL or 3200DX design to the 42MX
family. Design files such as an ADB file or ADL, EDN and PIN files are required to complete the
process. An independent script is provided to help you migrate automatically to 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 so on. Microchip strongly recommends using the script flow as the primary method of design
migration to the 42MX family.

If the original design was created with Designer v3.1 or older, it requires the Object Store server

to be running in order to convert the design to a newer version of Designer. This can be done if
Designer v3.x is available by following the installation and setup instruction manual for that release
of Designer. If the Object Store server is not available, Microchip Technical Support can perform the
conversion for you. Contact Technical Support or call 1-888-624-7435 for assistance.

6.1. Migrating Using TCL Script migrate_to_mx.tcl (aska question)

Download the migrate to mx.tcl script file from the www.microchip.com/en-us/application-
notes/AN6125 webpage. This script will automatically find the compatible die and package in the
42MX family. If your 3200DX/1200XL package does not have a compatible 42MX pin-to-pin package,
the script will try to migrate your 3200DX/1200XL package to the largest 42MX package of the same

type.
This TCL script can be run in Batch mode or the Designer GUI.

6.1.1. Running TCL in Batch Mode (aska question)
Usage:

<pl/>designer script:<p2/>migrate to mx.tcl+<p3/original.adb>+<p4/
newname.adb> logfile:<p4/newname.log> console mode:show

In order to specify the path to your files, use a forward slash (/), as shown in the following figure.

Figure 6-1. Example TCL Script

ommand Prompt

D:~> C:rLibero?_2-Designer-binsdesigner script:fActelprj migrate_to_mx.tcl+Actelp
rjscounter?.adb+Actelprj- migrated_counter?.adb logfile:Actelprj migrated_counter
2.log console_mode:zshow

The console mode argument is optional and can only be used in Windows®. When console mode
is used, a transcript window is invoked, as shown in the following figure.
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Figure 6-2. Transcript Window

5 C:flibero7_2/Mesigner/bin/designer n:ripi:l.ctulprjhnhrult_1njpjiili:ﬁ_ﬁﬁ!;n_' feounter

zeg+comhl

data iz not compatible with current
and 1 warningfz? in thiz deszign.

The Compile command succesdsd ¢ BR:@B:81 >
Design saved to File Disfictelpejsmigrated _counter? .adh.

Higrated design from 2_gfpleB® to 42mx16-2_gf plod
Pin ghnments Lea rrad From the original design.

Please run Laypout and wverify timing.

The Execute Script command succeeded ¢ BA:@BB:18 »

ition ended.
tay to close thiszs window.

After running this command, an ADB, ADL, PIN and LOG file will be generated in the specified
directory.

6.1.2. Running TCL Script in Designer GUI (ask a question)

Open the 3200DX/1200XL ADB file in Designer and select File > Execute Script. Enter the
destination where you want to save the new 42MX ADB file into Arguments. Make sure you have a
forward slash (/) in the path. Click Run.

Execute Script @

Script file: |D:f.-’-‘-.u:telpri;’migrate_tu:u_m:-:.tu:l

Browze

Figure 6-3. Execute Script

Arguments; |D:a’.ﬁ.ctelpria’migrated.adbl

Help Bun Cancel |

Click Save, if the script succeeds with the migration procedure. Otherwise, the new ADB file will be
at the original state of the design before the execution of the script.

6.2. Manual Migration Procedure (asa auestion)

6.2.1. Step 1: Opening an Existing 1200XL/3200DX Project in Designer (aska uestion)

This step assumes that the 1200XL/3200DX ADB file has complete information up to Layout. If you
only have the netlist ADL/EDN and other constraint source files, skip to "Step 3: Creating a New
42MX Project.
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Open the Designer software and select Open Existing Design to open the project ADB file. When
the project is opened, the Compile and Layout icons should be green as shown in the following
figure. If you experience any difficulty opening an old 1200XL or 3200DX ADB file. Contact Technical
Support or call 1-888-624-7435 for assistance.

Figure 6-4. Compile and Layout Icons in Designer
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6.2.2. Step 2: Exporting Netlist and Pinout List from Designer (aska question)
Select File > Export > Netlist Files to export the ADL netlist as shown in the following figure.
Choose File > Export > Constraint files to export the pinout list, *. PIN, from Designer. Accept the
defaults to export the ADL and PIN files.
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Figure 6-5. Export Netlist Files
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If you want to preserve the timing constraints, you can export a DCF file from the 3200DX/1200XL

Step 3: Creating a New 42MX Project in Designer (aska question)

In Designer, choose File > New. Enter the design name and select the family 42MX, as shown in the

inew

]I::"-.-i‘-.ctelpri"'.

o]

]

Browse

Cancel ‘

design.
6.2.3.
following figure.
Figure 6-6. Setup Design
Setup Design
D'eszign narme:
Select Family:
“working directony:
Help
6.2.4.

Step 4: Importing Netlist and Pinout List Back into the New 42MX Project (aska question)

Choose File > Import Source Files. Add the ADL or EDN netlist and PIN files of the 1200XL/3200DX
project into this new 42MX project, as shown in the following figure.
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Figure 6-7. Importing Source Files
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6.2.5. Step 5: Follow the Design Flow (aska question)

Click Compile and the Device Selection Wizard will open. Choose the compatible 42MX die/

package, as shown in the following figure.
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Figure 6-8. Device Selection Wizard

[Device Selection Wizard
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[ Package
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-3 > 50 =

Cancel Nest > Help |

You also need to set identical operating conditions and carefully choose the device speed grade

for the new 42MX design. Examples of operating conditions are V¢ /Vcca, Restrict-Probe-pins, TEMP
range and VOLT range. If you export the DCF file from your 1200XL/3200DX design, you need to
import this DCF file into the 42MX design after the Compile step. From here, follow the Designer
flow to complete migrating the 1200XL/3200DX design.
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7. Timing Concerns (s auestion)

The 42MX family is faster than the 3200DX/1200XL families. Therefore, Microchip recommends

you 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 SmartTime tool, see Static Timing Analysis Using Designer’'s Timer application note.
You must also verify the potential simultaneously switching outputs by checking whether various
adjacent outputs have enough timing differences (staggered timing) to avoid negative effects. The
manual migration procedure does not preserve all placements, even for compatible packages. If
you want to preserve the timing constraints, you can export the DCF file from the 3200DX/1200XL
design, which is described in the Manual Migration. You need to import this DCF file into the

42MX design after the Compile step. The migrate to mx.tcl script automatically preserves timing
constraints as well as all placements if possible.
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8. Programming (s auestion)

8.1. Programming Software (asa question)

Programming files are not compatible between the two families. You need to generate a new
programming file (AFM) from the migrated design.

8.2.  Programming Hardware (asa auestion)
Silicon Sculptor 4 utilizes a common programming module compatible with both device families.
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9. SUMMary (saauestion)
The steps to migrate from the 1200XL and 3200DX to 42MX are as follows:
1. Find the compatible 42MX device and package from Table 1-1 and Table 1-2.
Connect the Vcca, Ve and NC pins to the board power supply Vcca.

Migrate to A42MX36 if you have a 3200DX design that uses quadrant clocks, or modify the
design to remove the quadrant clocks.

Update to the latest version of software and follow the Design Migration Procedure section.

5. Redo timing analysis.
Generate a new 42MX programming file.
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10- COI’IC'USiOﬂ (Ask a Question)

The 42MX family shares numerous architectural features and the library of basic elements with the
1200XL and 3200DX families, and offers higher speed and special functionalities. Understanding the
differences between the two families makes a seamless migration from the 1200XL and 3200DX
families to the 42MX family possible.
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11. Related Documents (s aueston
11.1. DataSheetS (Ask a Question)
Integrator Series FPGAs: 1200XL and 3200DX Families
40MX and 42MX FPGA Families
11.2. Application Notes (s«aquestion)
42MX Family Devices Power-Up Behavior
Static Timing Analysis Using Designer's Timer
11.3. Other Documents (s auestion)
Default Settings for Unused I/0 and Clocks
Libero IDE Design Flow
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12. Appendix (Ask a Question)

Table 12-1. Migration Packages

Legacy Die | Suggested Migration Legacy Package Mlgratlon Package

A1225XL A42MX09 PG100
PL84 PL84 =
PQ100 PQ100 —
VQ100 VQ100 —
A1240XL A42MX09 PG132 N/A —
PL84 PL84 —
PQ100 PQ100 —
PQ144 TQ176 =
TQ176 TQ176 _
A1280XL A42MX16 CQ172 PQ208 —
PG176 N/A —
PL84 PL84 —
PQ160 PQ160 —
PQ208 PQ208 —
TQ176 TQ176 _
A3265DX A42MX16 PL84 PL84 No fast and wide decodes
PQ100 PQ100 No fast and wide decodes
PQ160 PQ160 No fast and wide decodes
TQ176 TQ176 No fast and wide decodes
A42MX24 PL84 PL84 Fast and wide decodes
PQ100 PQ160 Fast and wide decodes
PQ160 PQ160 Fast and wide decodes
TQ176 TQ176 Fast and wide decodes
A32100DX A42MX24 PL84 PL84 No RAM or QCLK
PQ160 PQ160 No RAM or QCLK
PQ208 PQ208 No RAM or QCLK
TQ176 TQ176 No RAM or QCLK
CcQ84 PQ208 No RAM or QCLK
A42MX36 PL84 N/A If RAM and/or QCLK are used
PQ160 CQ256 If RAM and/or QCLK are used
PQ208 PQ208 If RAM and/or QCLK are used
CQ84 CQ256 If RAM and/or QCLK are used
A32140DX A42MX24 CQ256 N/A —
PL84 PL84 —
PQ160 PQ160 —
PQ208 PQ208 —
TQ176 TQ176 —
A32200DX A42MX36 CQ208 CQ208 =
CQ256 CQ256 —
PQ208 PQ208 =
RQ208 PQ240 packages have been discontinued
RQ240

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-A3D93758-F831-4178-8343-BFCA83CA4855&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-2781284D-679A-4FE6-B847-710614F074FB&cover_title=Migrating%20From%201200XL%20and%203200DX%20to%2042MX%20FPGAs&tech_support_link=NA&revision_letter=A&source=PDF&title=Appendix

Table 12-1. Migration Packages (continued)

Legacy Die | Suggested Migration Legacy Package Migration Package
N/A N/A —

A32300DX CQ256
RQ208 N/A =
RQ240 N/A —
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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 is the list of changes in
revision A of the document:

* This document is migrated to
Microchip template.

* The document number is updated
from 51900152 to DS00006125.

+  The document ID is updated from
AC297 to AN6125.

+ Updated package information:
PQFP240 and PBGA272 packages
have been discontinued.

+ Updated the TCL script to the latest
version.

1 01/2007 Initial release
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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: 979-8-3371-2078-2

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.
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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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