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FPGA Array Architecture in Low Power Flash Devices
Note: † Flash*Freeze mode is supported on IGLOO devices.
Figure 1-3 • IGLOO Device Architecture Overview with Two I/O Banks with RAM and PLL 

(60 k and 125 k gate densities)

Note: † Flash*Freeze mode is supported on IGLOO devices.
Figure 1-4 • IGLOO Device Architecture Overview with Three I/O Banks 

(AGLN015, AGLN020, A3PN015, and A3PN020)
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Global Resources in Low Power Flash Devices
External I/O or Local signal as Clock Source
External I/O refers to regular I/O pins are labeled with the I/O convention IOuxwByVz. You can allow the
external I/O or internal signal to access the global. To allow the external I/O or internal signal to access
the global network, you need to instantiate the CLKINT macro. Refer to Figure 3-4 on page 35 for an
example illustration of the connections. Instead of using CLKINT, you can also use PDC to promote
signals from external I/O or internal signal to the global network. However, it may cause layout issues
because of synthesis logic replication. Refer to the "Global Promotion and Demotion Using PDC" section
on page 51 for details.

Using Global Macros in Synplicity
The Synplify® synthesis tool automatically inserts global buffers for nets with high fanout during
synthesis. By default, Synplicity® puts six global macros (CLKBUF or CLKINT) in the netlist, including
any global instantiation or PLL macro. Synplify always honors your global macro instantiation. If you have
a PLL (only primary output is used) in the design, Synplify adds five more global buffers in the netlist.
Synplify uses the following global counting rule to add global macros in the netlist:

1. CLKBUF: 1 global buffer
2. CLKINT: 1 global buffer
3. CLKDLY: 1 global buffer
4. PLL: 1 to 3 global buffers 

– GLA, GLB, GLC, YB, and YC are counted as 1 buffer.
– GLB or YB is used or both are counted as 1 buffer.
– GLC or YC is used or both are counted as 1 buffer.

Figure 3-14 • CLKINT Macro
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Clock Conditioning Circuits in Low Power Flash Devices and Mixed Signal FPGAs
Each CCC can implement up to three independent global buffers (with or without programmable delay) 
or a PLL function (programmable frequency division/multiplication, phase shift, and delays) with up to 
three global outputs. Unused global outputs of a PLL can be used to implement independent global 
buffers, up to a maximum of three global outputs for a given CCC.

CCC Programming
The CCC block is fully configurable, either via flash configuration bits set in the programming bitstream or 
through an asynchronous interface. This asynchronous dedicated shift register interface is dynamically 
accessible from inside the low power flash devices to permit parameter changes, such as PLL divide 
ratios and delays, during device operation. 
To increase the versatility and flexibility of the clock conditioning system, the CCC configuration is 
determined either by the user during the design process, with configuration data being stored in flash 
memory as part of the device programming procedure, or by writing data into a dedicated shift register 
during normal device operation.
This latter mode allows the user to dynamically reconfigure the CCC without the need for core 
programming. The shift register is accessed through a simple serial interface. Refer to the "UJTAG 
Applications in Microsemi’s Low Power Flash Devices" section on page 297 or the application note Using 
Global Resources in Actel Fusion Devices.

Global Resources 
Low power flash and mixed signal devices provide three global routing networks (GLA, GLB, and GLC) 
for each of the CCC locations. There are potentially many I/O locations; each global I/O location can be 
chosen from only one of three possibilities. This is controlled by the multiplexer tree circuitry in each 
global network. Once the I/O location is selected, the user has the option to utilize the CCCs before the 
signals are connected to the global networks. The CCC in each location (up to six) has the same 
structure, so generating the CCC macros is always done with an identical software GUI. The CCCs in the 
corner locations drive the quadrant global networks, and the CCCs in the middle of the east and west 
chip sides drive the chip global networks. The quadrant global networks span only a quarter of the 
device, while the chip global networks span the entire device. For more details on global resources 
offered in low power flash devices, refer to the "Global Resources in Low Power Flash Devices" section 
on page 31. 
A global buffer can be placed in any of the three global locations (CLKA-GLA, CLKB-GLB, or 
CLKC-GLC) of a given CCC. A PLL macro uses the CLKA CCC input to drive its reference clock. It uses 
the GLA and, optionally, the GLB and GLC global outputs to drive the global networks. A PLL macro can 
also drive the YB and YC regular core outputs. The GLB (or GLC) global output cannot be reused if the 
YB (or YC) output is used. Refer to the "PLL Macro Signal Descriptions" section on page 68 for more 
information. 
Each global buffer, as well as the PLL reference clock, can be driven from one of the following: 

• 3 dedicated single-ended I/Os using a hardwired connection
• 2 dedicated differential I/Os using a hardwired connection (not supported for IGLOO nano or 

ProASIC3 nano devices)
• The FPGA core
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ProASIC3 nano FPGA Fabric User’s Guide
Global Buffers with PLL Function
Clocks requiring frequency synthesis or clock adjustments can utilize the PLL core before connecting to 
the global / quadrant global networks. A maximum of 18 CCC global buffers can be instantiated in a 
device—three per CCC and up to six CCCs per device. Each PLL core can generate up to three 
global/quadrant clocks, while a clock delay element provides one.
The PLL functionality of the clock conditioning block is supported by the PLL macro.

The PLL macro provides five derived clocks (three independent) from a single reference clock. The PLL 
macro also provides power-down input and lock output signals. The additional inputs shown on the 
macro are configuration settings, which are configured through the use of SmartGen. For manual setting 
of these bits refer to the IGLOO, ProASIC3, SmartFusion, and Fusion Macro Library Guide for details. 
Figure 4-6 on page 71 illustrates the various clock output options and delay elements.

Notes:
1. For Fusion only.
2. Refer to the IGLOO, ProASIC3, SmartFusion, and Fusion Macro Library Guide for more information.
3. For INBUF* driving a PLL macro or CLKDLY macro, the I/O will be hard-routed to the CCC; i.e., will be placed by 

software to a dedicated Global I/O.
4. IGLOO nano and ProASIC3 nano devices do not support differential inputs.
Figure 4-4 • CCC Options: Global Buffers with PLL 
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Clock Conditioning Circuits in Low Power Flash Devices and Mixed Signal FPGAs
Core Logic Clock Source
Core logic refers to internal routed nets. Internal routed signals access the CCC via the FPGA Core 
Fabric. Similar to the External I/O option, whenever the clock source comes internally from the core itself, 
the routed signal is instantiated with a PLLINT macro before connecting to the CCC clock input (see 
Figure 4-12 for an example illustration of the connections, shown in red). 

For Fusion devices, the input reference clock can also be from the embedded RC oscillator and crystal 
oscillator. In this case, the CCC configuration is the same as the hardwired I/O clock source, and users 
are required to instantiate the RC oscillator or crystal oscillator macro and connect its output to the input 
reference clock of the CCC block.

Figure 4-12 • Illustration of Core Logic Usage
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Clock Conditioning Circuits in Low Power Flash Devices and Mixed Signal FPGAs
global assignments are not allocated properly. See the "Physical Constraints for Quadrant Clocks" 
section for information on assigning global signals to the quadrant clock networks.
Promoted global signals will be instantiated with CLKINT macros to drive these signals onto the global 
network. This is automatically done by Designer when the Auto-Promotion option is selected. If the user 
wishes to assign the signals to the quadrant globals instead of the default chip globals, this can done by 
using ChipPlanner, by declaring a physical design constraint (PDC), or by importing a PDC file.

Physical Constraints for Quadrant Clocks
If it is necessary to promote global clocks (CLKBUF, CLKINT, PLL, CLKDLY) to quadrant clocks, the user 
can define PDCs to execute the promotion. PDCs can be created using PDC commands (pre-compile) or 
the MultiView Navigator (MVN) interface (post-compile). The advantage of using the PDC flow over the 
MVN flow is that the Compile stage is able to automatically promote any regular net to a global net before 
assigning it to a quadrant. There are three options to place a quadrant clock using PDC commands:

• Place a clock core (not hardwired to an I/O) into a quadrant clock location.
• Place a clock core (hardwired to an I/O) into an I/O location (set_io) or an I/O module location 

(set_location) that drives a quadrant clock location.
• Assign a net driven by a regular net or a clock net to a quadrant clock using the following 

command:
assign_local_clock -net <net name> -type quadrant <quadrant clock region>

where
<net name> is the name of the net assigned to the local user clock region.
<quadrant clock region> defines which quadrant the net should be assigned to. Quadrant 
clock regions are defined as UL (upper left), UR (upper right), LL (lower left), and LR (lower right).

Note: If the net is a regular net, the software inserts a CLKINT buffer on the net.
For example:
assign_local_clock -net localReset -type quadrant UR

Keep in mind the following when placing quadrant clocks using MultiView Navigator:

Hardwired I/O–Driven CCCs
• Find the associated clock input port under the Ports tab, and place the input port at one of the 

Gmn* locations using PinEditor or I/O Attribute Editor, as shown in Figure 4-32. 

Figure 4-32 • Port Assignment for a CCC with Hardwired I/O Clock Input
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ProASIC3 nano FPGA Fabric User’s Guide
DEVICE_INFO displays the FlashROM content, serial number, Design Name, and checksum, as shown
below:
EXPORT IDCODE[32] = 123261CF
EXPORT SILSIG[32] = 00000000
User information : 
CHECKSUM: 61A0
Design Name:        TOP
Programming Method: STAPL
Algorithm Version: 1
Programmer: UNKNOWN
=========================================
FlashROM Information : 
EXPORT Region_7_0[128] = FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
=========================================
Security Setting :
Encrypted FlashROM Programming Enabled.
Encrypted FPGA Array Programming Enabled.
=========================================

The Libero SoC file manager recognizes the UFC and MEM files and displays them in the appropriate
view. Libero SoC also recognizes the multiple programming files if you choose the option to generate
multiple files for multiple FlashROM contents in Designer. These features enable a user-friendly flow for
the FlashROM generation and programming in Libero SoC.

Custom Serialization Using FlashROM
You can use FlashROM for device serialization or inventory control by using the Auto Inc region or Read
From File region. FlashPoint will automatically generate the serial number sequence for the Auto Inc
region with the Start Value, Max Value, and Step Value provided. If you have a unique serial number
generation scheme that you prefer, the Read From File region allows you to import the file with your
serial number scheme programmed into the region. See the FlashPro User's Guide for custom
serialization file format information.
The following steps describe how to perform device serialization or inventory control using FlashROM:

1. Generate FlashROM using SmartGen. From the Properties section in the FlashROM Settings
dialog box, select the Auto Inc or Read From File region. For the Auto Inc region, specify the
desired step value. You will not be able to modify this value in the FlashPoint software.

2. Go through the regular design flow and finish place-and-route. 
3. Select Programming File in Designer and open Generate Programming File (Figure 5-12 on

page 128).
4. Click Program FlashROM, browse to the UFC file, and click Next. The FlashROM Settings

window appears, as shown in Figure 5-13 on page 128. 
5. Select the FlashROM page you want to program and the data value for the configured regions.

The STAPL file generated will contain only the data that targets the selected FlashROM page.
6. Modify properties for the serialization. 

– For the Auto Inc region, specify the Start and Max values.
– For the Read From File region, select the file name of the custom serialization file. 

7. Select the FlashROM programming file type you want to generate from the two options below:
– Single programming file for all devices: generates one programming file with all FlashROM

values.
– One programming file per device: generates a separate programming file for each FlashROM

value.
8. Enter the number of devices you want to program and generate the required programming file.
9. Open the programming software and load the programming file. The programming software,

FlashPro3 and Silicon Sculptor II, supports the device serialization feature. If, for some reason,
the device fails to program a part during serialization, the software allows you to reuse or skip the
serial data. Refer to the FlashPro User’s Guide for details.
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ProASIC3 nano FPGA Fabric User’s Guide
Figure 6-2 • Fusion Device Architecture Overview (AFS600) 
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SRAM and FIFO Memories in Microsemi's Low Power Flash Devices
SRAM/FIFO Support in Flash-Based Devices 
The flash FPGAs listed in Table 6-1 support SRAM and FIFO blocks and the functions described in this
document.

IGLOO Terminology
In documentation, the terms IGLOO series and IGLOO devices refer to all of the IGLOO devices as listed
in Table 6-1. Where the information applies to only one product line or limited devices, these exclusions
will be explicitly stated. 

ProASIC3 Terminology
In documentation, the terms ProASIC3 series and ProASIC3 devices refer to all of the ProASIC3 devices
as listed in Table 6-1. Where the information applies to only one product line or limited devices, these
exclusions will be explicitly stated.
To further understand the differences between the IGLOO and ProASIC3 devices, refer to the Industry’s
Lowest Power FPGAs Portfolio.

Table 6-1 • Flash-Based FPGAs

Series Family* Description

IGLOO IGLOO Ultra-low power 1.2 V to 1.5 V FPGAs with Flash*Freeze technology

IGLOOe Higher density IGLOO FPGAs with six PLLs and additional I/O standards

IGLOO nano The industry’s lowest-power, smallest-size solution

IGLOO PLUS IGLOO FPGAs with enhanced I/O capabilities

ProASIC3 ProASIC3 Low power, high-performance 1.5 V FPGAs

ProASIC3E Higher density ProASIC3 FPGAs with six PLLs and additional I/O standards

ProASIC3 nano Lowest-cost solution with enhanced I/O capabilities

ProASIC3L ProASIC3 FPGAs supporting 1.2 V to 1.5 V with Flash*Freeze technology

RT ProASIC3 Radiation-tolerant RT3PE600L and RT3PE3000L

Military ProASIC3/EL Military temperature A3PE600L, A3P1000, and A3PE3000L

Automotive ProASIC3 ProASIC3 FPGAs qualified for automotive applications 

Fusion Fusion Mixed signal FPGA integrating ProASIC3 FPGA fabric, programmable
analog block, support for ARM® Cortex™-M1 soft processors, and flash
memory into a monolithic device

Note: *The device names link to the appropriate datasheet, including product brief, DC and switching characteristics,
and packaging information.
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ProASIC3 nano FPGA Fabric User’s Guide
SRAM Features
RAM4K9 Macro
RAM4K9 is the dual-port configuration of the RAM block (Figure 6-4). The RAM4K9 nomenclature refers
to both the deepest possible configuration and the widest possible configuration the dual-port RAM block
can assume, and does not denote a possible memory aspect ratio. The RAM block can be configured to
the following aspect ratios: 4,096×1, 2,048×2, 1,024×4, and 512×9. RAM4K9 is fully synchronous and
has the following features:

• Two ports that allow fully independent reads and writes at different frequencies
• Selectable pipelined or nonpipelined read
• Active-low block enables for each port
• Toggle control between read and write mode for each port
• Active-low asynchronous reset
• Pass-through write data or hold existing data on output. In pass-through mode, the data written to

the write port will immediately appear on the read port.
• Designer software will automatically facilitate falling-edge clocks by bubble-pushing the inversion

to previous stages.

Signal Descriptions for RAM4K9
Note: Automotive ProASIC3 devices support single-port SRAM capabilities, or dual-port SRAM

only under specific conditions. Dual-port mode is supported if the clocks to the two SRAM
ports are the same and 180° out of phase (i.e., the port A clock is the inverse of the port B
clock). Since Libero SoC macro libraries support a dual-port macro only, certain
modifications must be made. These are detailed below. 

The following signals are used to configure the RAM4K9 memory element:

WIDTHA and WIDTHB
These signals enable the RAM to be configured in one of four allowable aspect ratios (Table 6-2 on
page 138).
Note: When using the SRAM in single-port mode for Automotive ProASIC3 devices, WIDTHB

should be tied to ground.

Note: For timing diagrams of the RAM signals, refer to the appropriate family datasheet.
Figure 6-4 • RAM4K9 Simplified Configuration
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ProASIC3 nano FPGA Fabric User’s Guide
I/O Features 
Both IGLOO nano and ProASIC3 nano devices support multiple I/O features that make board design
easier. For example, an I/O feature like Schmitt Trigger in the input buffer saves the board space that
would be used by an external Schmitt trigger for a slow or noisy input signal. These features are also
programmable for each I/O, which in turn gives flexibility in interfacing with other components. The
following is a detailed description of all available features in nano devices.

I/O Programmable Features
Low power flash devices offer many flexible I/O features to support a wide variety of board designs.
Some of the features are programmable, with a range for selection. Table 7-7 lists programmable I/O
features and their ranges.  

Hot-Swap Support
All nano devices are hot-swappable.
The hot-swap feature appears as a read-only check box in the I/O Attribute Editor that shows whether an
I/O is hot-swappable or not. Refer to the "Power-Up/-Down Behavior of Low Power Flash Devices"
section on page 307 for details on hot-swapping. 
Hot-swapping is the operation of hot insertion or hot removal of a card in a powered-up system. The
levels of hot-swap support and examples of related applications are described in Table 7-8 on page 168
to Table 7-11 on page 169. The I/Os also need to be configured in hot-insertion mode if hot-plugging
compliance is required. nano devices have an I/O structure that allows the support of Level 3 and Level 4
hot-swap with only two levels of staging.

Table 7-7 • Programmable I/O Features (user control via I/O Attribute Editor)

Feature Description Range

Slew Control Output slew rate HIGH, LOW

Output Drive (mA) Output drive strength Depends on I/O type

Resistor Pull Weak resistor pull circuit Up, Down, None

Schmitt Trigger Schmitt trigger for input only ON, OFF
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I/O Software Control in Low Power Flash Devices
Flash FPGAs I/O Support 
The flash FPGAs listed in Table 8-1 support I/Os and the functions described in this document. 

IGLOO Terminology
In documentation, the terms IGLOO series and IGLOO devices refer to all of the IGLOO devices as listed
in Table 8-1. Where the information applies to only one product line or limited devices, these exclusions
will be explicitly stated. 

ProASIC3 Terminology
In documentation, the terms ProASIC3 series and ProASIC3 devices refer to all of the ProASIC3 devices
as listed in Table 8-1. Where the information applies to only one product line or limited devices, these
exclusions will be explicitly stated.
To further understand the differences between the IGLOO and ProASIC3 devices, refer to the Industry’s
Lowest Power FPGAs Portfolio.

Table 8-1 • Flash-Based FPGAs

Series Family* Description

IGLOO IGLOO Ultra-low power 1.2 V to 1.5 V FPGAs with Flash*Freeze technology

IGLOOe Higher density IGLOO FPGAs with six PLLs and additional I/O standards

IGLOO nano The industry’s lowest-power, smallest-size solution

IGLOO PLUS IGLOO FPGAs with enhanced I/O capabilities

ProASIC3 ProASIC3 Low power, high-performance 1.5 V FPGAs

ProASIC3E Higher density ProASIC3 FPGAs with six PLLs and additional I/O standards

ProASIC3 nano Lowest-cost solution with enhanced I/O capabilities

ProASIC3L ProASIC3 FPGAs supporting 1.2 V to 1.5 V with Flash*Freeze technology

RT ProASIC3 Radiation-tolerant RT3PE600L and RT3PE3000L

Military ProASIC3/EL Military temperature A3PE600L, A3P1000, and A3PE3000L

Automotive ProASIC3 ProASIC3 FPGAs qualified for automotive applications 

Fusion Fusion Mixed signal FPGA integrating ProASIC3 FPGA fabric, programmable
analog block, support for ARM® Cortex™-M1 soft processors, and flash
memory into a monolithic device

Note: *The device names link to the appropriate datasheet, including product brief, DC and switching characteristics,
and packaging information.
186 Revision 5

http://www.microsemi.com/soc/documents/Fusion_DS.pdf
http://www.microsemi.com/soc/documents/IGLOO_DS.pdf
http://www.microsemi.com/soc/documents/IGLOOe_DS.pdf
http://www.microsemi.com/soc/documents/IGLOOPLUS_DS.pdf
http://www.microsemi.com/soc/documents/PA3_DS.pdf
http://www.microsemi.com/soc/documents/PA3E_DS.pdf
http://www.microsemi.com/soc/documents/PA3L_DS.pdf
http://www.microsemi.com/soc/documents/PA3_Auto_DS.pdf
http://www.microsemi.com/soc/documents/Mil_PA3_EL_DS.pdf
http://www.microsemi.com/soc/documents/RTPA3_DS.pdf
http://www.microsemi.com/soc/documents/LPFPGA_FS_PIB.pdf
http://www.microsemi.com/soc/documents/LPFPGA_FS_PIB.pdf
http://www.microsemi.com/soc/documents/IGLOO_nano_DS.pdf
http://www.microsemi.com/soc/documents/PA3_nano_DS.pdf


I/O Software Control in Low Power Flash Devices
I/O Function
Figure 8-8 shows an example of the I/O Function table included in the I/O bank report:

This table lists the number of input I/Os, output I/Os, bidirectional I/Os, and differential input and output
I/O pairs that use I/O and DDR registers.
Note: IGLOO nano and ProASIC3 nano devices do not support differential inputs.
Certain rules must be met to implement registered and DDR I/O functions (refer to the I/O Structures
section of the handbook for the device you are using and the "DDR" section on page 190).

I/O Technology
The I/O Technology table (shown in Figure 8-9) gives the values of VCCI and VREF (reference voltage)
for all the I/O standards used in the design. The user should assign these voltages appropriately.  

Figure 8-8 • I/O Function Table

Figure 8-9 • I/O Technology Table
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DDR for Microsemi’s Low Power Flash Devices
Transmit Register
(continued)

Tristate 
Buffer

Normal  Enable Polarity Low/high (low default)

LVTTL Output Drive 2, 4, 6, 8, 12,16, 24, 36 mA (8 mA
default)

Slew Rate Low/high (high default)

Enable Polarity Low/high (low default)

Pull-Up/-Down None (default)

LVCMOS Voltage 1.5 V, 1.8 V, 2.5 V, 5 V (1.5 V
default)

Output Drive 2, 4, 6, 8, 12, 16, 24, 36 mA (8 mA
default)

Slew Rate Low/high (high default)

Enable Polarity Low/high (low default)

Pull-Up/-Down None (default)

PCI/PCI-X Enable Polarity Low/high (low default)

GTL/GTL+ Voltage 1.8 V, 2.5 V, 3.3 V (3.3 V default)

Enable Polarity Low/high (low default)

HSTL Class I / II (I default)

Enable Polarity Low/high (low default)

SSTL2/SSTL3 Class I / II (I default)

Enable Polarity Low/high (low default)

Bidirectional 
Buffer

Normal Enable Polarity Low/high (low default)

LVTTL Output Drive 2, 4, 6, 8, 12, 16, 24, 36 mA (8 mA
default)

Slew Rate Low/high (high default)

Enable Polarity Low/high (low default)

Pull-Up/-Down None (default)

LVCMOS Voltage 1.5 V, 1.8 V, 2.5 V, 5 V (1.5 V
default)

Enable Polarity Low/high (low default)

Pull-Up None (default)

PCI/PCI-X None

Enable Polarity Low/high (low default)

GTL/GTL+ Voltage 1.8 V, 2.5 V, 3.3 V (3.3 V default)

Enable Polarity Low/high (low default)

HSTL Class I / II (I default)

Enable Polarity Low/high (low default)

SSTL2/SSTL3 Class I / II (I default)

Enable Polarity Low/high (low default)

Table 9-2 • DDR I/O Options (continued)

DDR Register 
Type I/O Type I/O Standard Sub-Options Comments

Note: *IGLOO nano and ProASIC3 nano devices do not support differential inputs.
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DDR for Microsemi’s Low Power Flash Devices
DDR_OUT_0_inst : DDR_OUT
port map(DR => DataR, DF => DataF, CLK => CLK, CLR => CLR, Q => Q);
TRIBUFF_F_8U_0_inst : TRIBUFF_F_8U
port map(D => Q, E => TrienAux, PAD => PAD);

end DEF_ARCH;

DDR Bidirectional Buffer

Verilog
module DDR_BiDir_HSTL_I_LowEnb(DataR,DataF,CLR,CLK,Trien,QR,QF,PAD);

input   DataR, DataF, CLR, CLK, Trien;
output  QR, QF;
inout   PAD;

wire TrienAux, D, Q;

INV Inv_Tri(.A(Trien), .Y(TrienAux));
DDR_OUT DDR_OUT_0_inst(.DR(DataR),.DF(DataF),.CLK(CLK),.CLR(CLR),.Q(Q));
DDR_REG DDR_REG_0_inst(.D(D),.CLK(CLK),.CLR(CLR),.QR(QR),.QF(QF));
BIBUF_HSTL_I BIBUF_HSTL_I_0_inst(.PAD(PAD),.D(Q),.E(TrienAux),.Y(D));

endmodule

Figure 9-8 • DDR Bidirectional Buffer, LOW Output Enable (HSTL Class II)
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ProASIC3 nano FPGA Fabric User’s Guide
List of Changes
The following table lists critical changes that were made in each revision of the chapter.

Date Changes Page

July 2010 This chapter is no longer published separately with its own part number and version
but is now part of several FPGA fabric user’s guides.

N/A

Notes were added where appropriate to point out that IGLOO nano and ProASIC3
nano devices do not support differential inputs (SAR 21449).

N/A

v1.4
(December 2008)

IGLOO nano and ProASIC3 nano devices were added to Table 9-1 • Flash-Based
FPGAs.

206

The "I/O Cell Architecture" section was updated with information applicable to nano
devices.

207

The output buffer (OUTBUF_SSTL3_I) input was changed to D, instead of Q, in
Figure 9-1 • DDR Support in Low Power Flash Devices, Figure 9-3 • DDR Output
Register (SSTL3 Class I), Figure 9-6 • DDR Output Register (SSTL3 Class I),
Figure 9-7 • DDR Tristate Output Register, LOW Enable, 8 mA, Pull-Up (LVTTL), and
the output from the DDR_OUT macro was connected to the input of the TRIBUFF
macro in Figure 9-7 • DDR Tristate Output Register, LOW Enable, 8 mA, Pull-Up
(LVTTL).

205, 
209, 

212, 213

v1.3
(October 2008)

The "Double Data Rate (DDR) Architecture" section was updated to include mention
of the AFS600 and AFS1500 devices.

205

The "DDR Support in Flash-Based Devices" section was revised to include new
families and make the information more concise.

206

v1.2
(June 2008)

The following changes were made to the family descriptions in Table 9-1 • Flash-
Based FPGAs:
• ProASIC3L was updated to include 1.5 V. 
• The number of PLLs for ProASIC3E was changed from five to six.

206

v1.1
(March 2008)

The "IGLOO Terminology" section and "ProASIC3 Terminology" section are new. 206
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In-System Programming (ISP) of Microsemi’s Low Power Flash Devices Using FlashPro4/3/3X
July 2010
(continued)

The "Chain Integrity Test Error Analyze Chain Failure" section was renamed to the
"Scan Chain Failure" section, and the Analyze Chain command was changed to
Scan Chain. It was noted that occasionally a faulty programmer can cause scan
chain failures.

272

v1.5
(August 2009)

The "CoreMP7 Device Security" section was removed from "Security in ARM-
Enabled Low Power Flash Devices", since M7-enabled devices are no longer
supported.

265

v1.4
(December 2008)

The "ISP Architecture" section was revised to include information about core
voltage for IGLOO V2 and ProASIC3L devices, as well as 50 mV increments
allowable in Designer software.

261

IGLOO nano and ProASIC3 nano devices were added to Table 12-1 • Flash-Based
FPGAs Supporting ISP.

262

A second capacitor was added to Figure 12-6 • Board Layout and Programming
Header Top View.

271

v1.3
(October 2008)

The "ISP Support in Flash-Based Devices" section was revised to include new
families and make the information more concise.

262

v1.2
(June 2008)

The following changes were made to the family descriptions in Table 12-1 • Flash-
Based FPGAs Supporting ISP:
• ProASIC3L was updated to include 1.5 V. 
• The number of PLLs for ProASIC3E was changed from five to six.

262

v1.1
(March 2008)

The "ISP Architecture" section was updated to included the IGLOO PLUS family in
the discussion of family-specific support. The text, "When 1.2 V is used, the device
can be reprogrammed in-system at 1.5 V only," was revised to state, "Although the
device can operate at 1.2 V core voltage, the device can only be reprogrammed
when all supplies (VCC, VCCI, and VJTAG) are at 1.5 V."

261

The "ISP Support in Flash-Based Devices" section and Table 12-1 • Flash-Based
FPGAs Supporting ISP were updated to include the IGLOO PLUS family. The
"IGLOO Terminology" section and "ProASIC3 Terminology" section are new.

262

The "Security" section was updated to mention that 15 k gate devices do not have a
built-in 128-bit decryption core.

264

Table 12-2 • Power Supplies was revised to remove the Normal Operation column
and add a table note stating, "All supply voltages should be at 1.5 V or higher,
regardless of the setting during normal operation."

263

The "ISP Programming Header Information" section was revised to change
FP3-26PIN-ADAPTER to FP3-10PIN-ADAPTER-KIT. Table 12-3 • Programming
Header Ordering Codes was updated with the same change, as well as adding the
part number FFSD-05-D-06.00-01-N, a 10-pin cable with 50-mil-pitch sockets.

269

The "Board-Level Considerations" section was updated to describe connecting two
capacitors in parallel across VPUMP and GND for proper programming.

271

v1.0
(January 2008)

Information was added to the "Programming Voltage (VPUMP) and VJTAG" section
about the JTAG interface pin.

263

51900055-2/7.06 ACTgen was changed to SmartGen. N/A

In Figure 12-6 • Board Layout and Programming Header Top View, the order of the
text was changed to:
VJTAG from the target board
VCCI from the target board
VCC from the target board

271

Date Changes Page
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Boundary Scan in Low Power Flash Devices
List of Changes
The following table lists critical changes that were made in each revision of the chapter.

Date Changes Page

August 2012 In the "Boundary Scan Chain" section, the reference made to the datasheet for
pull-up/-down recommendations was changed to mention TCK and TRST pins
rather than TDO and TCK pins. TDO is an output, so no pull resistor is needed
(SAR 35937).

293

The "Advanced Boundary Scan Register Settings" section is new (SAR 38432). 295

July 2010 This chapter is no longer published separately with its own part number and version
but is now part of several FPGA fabric user’s guides.

N/A

Table 15-3 • TRST and TCK Pull-Down Recommendations was revised to add
VJTAG at 1.2 V.

294

v1.4
(December 2008)

IGLOO nano and ProASIC3 nano devices were added to Table 15-1 • Flash-Based
FPGAs.

292

v1.3
(October 2008)

The "Boundary Scan Support in Low Power Devices" section was revised to include
new families and make the information more concise.

293

v1.2
(June 2008)

The following changes were made to the family descriptions in Table 15-1 • Flash-
Based FPGAs:
• ProASIC3L was updated to include 1.5 V. 
• The number of PLLs for ProASIC3E was changed from five to six.

292

v1.1
(March 2008)

The chapter was updated to include the IGLOO PLUS family and information
regarding 15 k gate devices.

N/A

The "IGLOO Terminology" section and "ProASIC3 Terminology" section are new. 292
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UJTAG Applications in Microsemi’s Low Power Flash Devices
UJTAG Operation
There are a few basic functions of the UJTAG macro that users must understand before designing with it.
The most important fundamental concept of the UJTAG design is its connection with the TAP Controller
state machine. 

TAP Controller State Machine
The 16 states of the TAP Controller state machine are shown in Figure 16-4 on page 301. The 1s and 0s,
shown adjacent to the state transitions, represent the TMS values that must be present at the time of a
rising TCK edge for a state transition to occur. In the states that include the letters "IR," the instruction
register operates; in the states that contain the letters "DR," the test data register operates. The TAP
Controller receives two control inputs, TMS and TCK, and generates control and clock signals for the rest
of the test logic. 
On power-up (or the assertion of TRST), the TAP Controller enters the Test-Logic-Reset state. To reset
the controller from any other state, TMS must be held HIGH for at least five TCK cycles. After reset, the
TAP state changes at the rising edge of TCK, based on the value of TMS. 

Note: Do not connect JTAG pins (TDO, TDI, TMS, TCK, or TRST) to I/Os in the design.
Figure 16-3 • Connectivity Method of UJTAG Macro
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Power-Up/-Down Behavior of Low Power Flash Devices
Internal Pull-Up and Pull-Down
Low power flash device I/Os are equipped with internal weak pull-up/-down resistors that can be used by 
designers. If used, these internal pull-up/-down resistors will be activated during power-up, once both 
VCC and VCCI are above their functional activation level. Similarly, during power-down, these internal 
pull-up/-down resistors will turn off once the first supply voltage falls below its brownout deactivation 
level. 

Cold-Sparing
In cold-sparing applications, voltage can be applied to device I/Os before and during power-up. Cold-
sparing applications rely on three important characteristics of the device:

1. I/Os must be tristated before and during power-up.
2. Voltage applied to the I/Os must not power up any part of the device.
3. VCCI should not exceed 3.6 V, per datasheet specifications.

As described in the "Power-Up to Functional Time" section on page 312, Microsemi’s low power flash 
I/Os are tristated before and during power-up until the last voltage supply (VCC or VCCI) is powered up 
past its functional level. Furthermore, applying voltage to the FPGA I/Os does not pull up VCC or VCCI 
and, therefore, does not partially power up the device. Table 17-4 includes the cold-sparing test results 
on A3PE600-PQ208 devices. In this test, leakage current on the device I/O and residual voltage on the 
power supply rails were measured while voltage was applied to the I/O before power-up.

VCCI must not exceed 3.6 V, as stated in the datasheet specification. Therefore, ProASIC3E devices 
meet all three requirements stated earlier in this section and are suitable for cold-sparing applications. 
The following devices and families support cold-sparing:

• IGLOO: AGL015 and AGL030
• All IGLOO nano
• All IGLOO PLUS
• All IGLOOe
• ProASIC3L: A3PE3000L
• ProASIC3: A3P015 and A3P030
• All ProASIC3 nano
• All ProASIC3E
• Military ProASIC3EL: A3PE600L and A3PE3000L
• RT ProASIC3: RT3PE600L and RT3PE3000L

Table 17-4 • Cold-Sparing Test Results for A3PE600 Devices

Device I/O

Residual Voltage (V)

Leakage CurrentVCC VCCI

Input 0 0.003 <1 µA

Output 0 0.003 <1 µA
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