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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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ProASIC3 Flash Family FPGAs
The CCC block has these key features:

• Wide input frequency range (fIN_CCC) = 1.5 MHz to 350 MHz

• Output frequency range (fOUT_CCC) = 0.75 MHz to 350 MHz 

• Clock delay adjustment via programmable and fixed delays from –7.56 ns to +11.12 ns

• 2 programmable delay types for clock skew minimization

• Clock frequency synthesis (for PLL only) 

Additional CCC specifications:

• Internal phase shift = 0°, 90°, 180°, and 270°. Output phase shift depends on the output divider configuration
(for PLL only).

• Output duty cycle = 50% ± 1.5% or better (for PLL only)

• Low output jitter: worst case < 2.5% × clock period peak-to-peak period jitter when single global network used
(for PLL only) 

• Maximum acquisition time = 300 µs (for PLL only) 

• Low power consumption of 5 mW

• Exceptional tolerance to input period jitter— allowable input jitter is up to 1.5 ns (for PLL only) 

• Four precise phases; maximum misalignment between adjacent phases of 40 ps × (350 MHz / fOUT_CCC) (for
PLL only)

Global Clocking
ProASIC3 devices have extensive support for multiple clocking domains. In addition to the CCC and PLL support
described above, there is a comprehensive global clock distribution network.

Each VersaTile input and output port has access to nine VersaNets: six chip (main) and three quadrant global
networks. The VersaNets can be driven by the CCC or directly accessed from the core via multiplexers (MUXes). The
VersaNets can be used to distribute low-skew clock signals or for rapid distribution of high fanout nets.
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ProASIC3 Device Family Overview
I/Os with Advanced I/O Standards
The ProASIC3 family of FPGAs features a flexible I/O structure, supporting a range of voltages (1.5 V, 1.8 V, 2.5 V, and
3.3 V). ProASIC3 FPGAs support many different I/O standards—single-ended and differential.

The I/Os are organized into banks, with two or four banks per device. The configuration of these banks determines the
I/O standards supported (Table 1-1). 

Each I/O module contains several input, output, and enable registers. These registers allow the implementation of the
following:

• Single-Data-Rate applications 

• Double-Data-Rate applications—DDR LVDS, B-LVDS, and M-LVDS I/Os for point-to-point communications

ProASIC3 banks for the A3P250 device and above support LVPECL, LVDS, B-LVDS and M-LVDS. B-LVDS and M-
LVDS can support up to 20 loads. 

Hot-swap (also called hot-plug, or hot-insertion) is the operation of hot-insertion or hot-removal of a card in a powered-
up system. 

Cold-sparing (also called cold-swap) refers to the ability of a device to leave system data undisturbed when the system
is powered up, while the component itself is powered down, or when power supplies are floating.

Wide Range I/O Support
ProASIC3 devices support JEDEC-defined wide range I/O operation. ProASIC3 supports the JESD8-B specification,
covering both 3 V and 3.3 V supplies, for an effective operating range of 2.7 V to 3.6 V.

Wider I/O range means designers can eliminate power supplies or power conditioning components from the board or
move to less costly components with greater tolerances. Wide range eases I/O bank management and provides
enhanced protection from system voltage spikes, while providing the flexibility to easily run custom voltage
applications.

Specifying I/O States During Programming
You can modify the I/O states during programming in FlashPro. In FlashPro, this feature is supported for PDB files
generated from Designer v8.5 or greater. See the FlashPro User’s Guide for more information.

Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have limited display of
Pin Numbers only.

1. Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the I/O states during programming.

2. From the FlashPro GUI, click PDB Configuration. A FlashPoint – Programming File Generator window appears.

3. Click the Specify I/O States During Programming button to display the Specify I/O States During Programming
dialog box.

4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header. Select the I/Os
you wish to modify (Figure 1-4 on page 1-8).

5. Set the I/O Output State. You can set Basic I/O settings if you want to use the default I/O settings for your pins,
or use Custom I/O settings to customize the settings for each pin. Basic I/O state settings: 

1 – I/O is set to drive out logic High

Table 1-1 • I/O Standards Supported

I/O Bank Type Device and Bank Location

I/O Standards Supported

LVTTL/
LVCMOS PCI/PCI-X

LVPECL, LVDS, 
B-LVDS, M-LVDS

Advanced East and west Banks of A3P250 and
larger devices

  

Standard Plus North and south banks of A3P250 and
larger devices

All banks of A3P060 and A3P125

  Not supported

Standard All banks of A3P015 and A3P030  Not 
supported

Not supported
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ProASIC3 DC and Switching Characteristics
Package Thermal Characteristics
The device junction-to-case thermal resistivity is jc and the junction-to-ambient air thermal resistivity is ja. The
thermal characteristics for ja are shown for two air flow rates. 

Figure 2-2 • I/O State as a Function of VCCI and VCC Voltage Levels

Region 1: I/O buffers are OFF

Region 2: I/O buffers are ON.
I/Os are functional (except differential inputs) 
but slower because VCCI / VCC are below 
specification. For the same reason, input 
buffers do not meet VIH / VIL levels, and 
output buffers do not meet VOH / VOL levels.

Min VCCI datasheet specification
voltage at a selected I/O

standard; i.e., 1.425 V or 1.7 V
or 2.3 V or 3.0 V 

VCC

VCC = 1.425 V

Region 1: I/O Buffers are OFF

Activation trip point:
Va = 0.85 V ± 0.25 V

Deactivation trip point:
Vd = 0.75 V ± 0.25 V

Activation trip point:
Va = 0.9 V ± 0.3 V

Deactivation trip point:
Vd = 0.8 V ± 0.3 V

VCC = 1.575 V

Region 5: I/O buffers are ON 
and power supplies are within 
specification.
I/Os meet the entire datasheet 
and timer specifications for 
speed, VIH / VIL, VOH / VOL, 
etc. 

Region 4: I/O 
buffers are ON.

I/Os are functional
(except differential

 but slower because VCCI
is below specification. For the 

same reason, input buffers do not 
meet VIH / VIL levels, and output

buffers do not meet VOH / VOL levels.    

where VT can be from 0.58 V to 0.9 V (typically 0.75 V)

VCCI

Region 3: I/O buffers are ON.
I/Os are functional; I/O DC 
specifications are met, 
but I/Os are slower because 
the VCC is below specification.

VCC = VCCI + VT
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ProASIC3 DC and Switching Characteristics
Table 2-11 • Summary of I/O Output Buffer Power (per pin) – Default I/O Software Settings1

Applicable to Advanced I/O Banks

CLOAD (pF) VCCI (V)
Static Power
PDC3 (mW)2

Dynamic Power
PAC10 (µW/MHz)3

Single-Ended

3.3 V LVTTL / 3.3 V LVCMOS 35  3.3  – 468.67

3.3 V LVCMOS Wide Range4  35  3.3  – 468.67

2.5 V LVCMOS  35  2.5  – 267.48

1.8 V LVCMOS  35  1.8  – 149.46

1.5 V LVCMOS 
(JESD8-11)

 35  1.5  – 103.12

3.3 V PCI  10  3.3  – 201.02

3.3 V PCI-X  10  3.3  – 201.02

Differential

LVDS – 2.5 7.74 88.92

LVPECL – 3.3 19.54 166.52

Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
2. PDC3 is the static power (where applicable) measured on VCCI.

3. PAC10 is the total dynamic power measured on VCC and VCCI.

4. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.

Table 2-12 • Summary of I/O Output Buffer Power (Per Pin) – Default I/O Software Settings1

Applicable to Standard Plus I/O Banks

CLOAD (pF) VCCI (V)
Static Power
PDC3 (mW)2

Dynamic Power
PAC10 (µW/MHz)3

Single-Ended

3.3 V LVTTL / 3.3 V LVCMOS 35  3.3  – 452.67

3.3 V LVCMOS Wide Range4  35  3.3  – 452.67

2.5 V LVCMOS  35  2.5  – 258.32

1.8 V LVCMOS  35  1.8  – 133.59

1.5 V LVCMOS (JESD8-11)  35  1.5  – 92.84

3.3 V PCI  10  3.3  – 184.92

3.3 V PCI-X  10  3.3  – 184.92

Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
2. PDC3 is the static power (where applicable) measured on VMV.

3. PAC10 is the total dynamic power measured on VCC and VMV.

4. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
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ProASIC3 DC and Switching Characteristics
Power Consumption of Various Internal Resources

Table 2-14 • Different Components Contributing to Dynamic Power Consumption in ProASIC3 Devices

Parameter Definition

Device Specific Dynamic Contributions
 (µW/MHz)

A
3P

10
0

0

A
3P

60
0

A
3P

40
0

A
3P

25
0

A
3P

12
5

A
3P

06
0

A
3P

03
0

A
3P

01
5

PAC1 Clock contribution of a Global Rib 14.50 12.80 12.80 11.00 11.00 9.30 9.30 9.30

PAC2 Clock contribution of a Global Spine 2.48 1.85 1.35 1.58 0.81 0.81 0.41 0.41

PAC3 Clock contribution of a VersaTile row 0.81

PAC4 Clock contribution of a VersaTile used as a 
sequential module

0.12

PAC5 First contribution of a VersaTile used as a 
sequential module

0.07

PAC6 Second contribution of a VersaTile used as a 
sequential module

0.29

PAC7 Contribution of a VersaTile used as a 
combinatorial Module

0.29

PAC8 Average contribution of a routing net 0.70

PAC9 Contribution of an I/O input pin (standard 
dependent)

See Table 2-8 on page 2-7 through
Table 2-10 on page 2-8.

PAC10 Contribution of an I/O output pin (standard 
dependent)

See Table 2-11 on page 2-9 through
Table 2-13 on page 2-10.

PAC11 Average contribution of a RAM block during a 
read operation

25.00

PAC12 Average contribution of a RAM block during a 
write operation

30.00

PAC13 Dynamic contribution for PLL 2.60

Note: *For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi Power
spreadsheet calculator or SmartPower tool in Libero SoC software.
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ProASIC3 Flash Family FPGAs
Table 2-33 • I/O Short Currents IOSH/IOSL
Applicable to Standard Plus I/O Banks

Drive Strength IOSL (mA)1 IOSH (mA)1

3.3 V LVTTL / 3.3 V LVCMOS 2 mA 27 25

4 mA 27 25

6 mA 54 51

8 mA 54 51

12 mA 109 103

16 mA 109 103

3.3 V LVCMOS Wide Range2 100 µA Same as regular 
3.3 V LVCMOS

Same as regular 3.3 V 
LVCMOS

2.5 V LVCMOS 2 mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32

12 mA 74 65

1.8 V LVCMOS 2 mA 11 9

4 mA 22 17

6 mA 44 35

8 mA 44 35

1.5 V LVCMOS 2 mA 16 13

4 mA 33 25

3.3 V PCI/PCI-X Per PCI/PCI-X 
specification

109 103

Notes:

1. TJ = 100°C
2. Applicable to 3.3 V LVCMOS Wide Range. IOSL/IOSH dependent on the I/O buffer drive strength selected for wide

range applications. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-
B specification.
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ProASIC3 Flash Family FPGAs
Timing Characteristics

Table 2-41 • 3.3 V LVTTL / 3.3 V LVCMOS High Slew
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/O Banks

Drive 
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

2 mA Std. 0.66 7.66 0.04 1.02 0.43 7.80 6.59 2.65 2.61 10.03 8.82 ns

–1 0.56 6.51 0.04 0.86 0.36 6.63 5.60 2.25 2.22 8.54 7.51 ns

–2 0.49 5.72 0.03 0.76 0.32 5.82 4.92 1.98 1.95 7.49 6.59 ns

4 mA Std. 0.66 7.66 0.04 1.02 0.43 7.80 6.59 2.65 2.61 10.03 8.82 ns

–1 0.56 6.51 0.04 0.86 0.36 6.63 5.60 2.25 2.22 8.54 7.51 ns

–2 0.49 5.72 0.03 0.76 0.32 5.82 4.92 1.98 1.95 7.49 6.59 ns

6 mA Std. 0.66 4.91 0.04 1.02 0.43 5.00 4.07 2.99 3.20 7.23 6.31 ns

–1 0.56 4.17 0.04 0.86 0.36 4.25 3.46 2.54 2.73 6.15 5.36 ns

–2 0.49 3.66 0.03 0.76 0.32 3.73 3.04 2.23 2.39 5.40 4.71 ns

8 mA Std. 0.66 4.91 0.04 1.02 0.43 5.00 4.07 2.99 3.20 7.23 6.31 ns

–1 0.56 4.17 0.04 0.86 0.36 4.25 3.46 2.54 2.73 6.15 5.36 ns

–2 0.49 3.66 0.03 0.76 0.32 3.73 3.04 2.23 2.39 5.40 4.71 ns

12 mA Std. 0.66 3.53 0.04 1.02 0.43 3.60 2.82 3.21 3.58 5.83 5.06 ns

–1 0.56 3.00 0.04 0.86 0.36 3.06 2.40 2.73 3.05 4.96 4.30 ns

–2 0.49 2.64 0.03 0.76 0.32 2.69 2.11 2.40 2.68 4.36 3.78 ns

16 mA Std. 0.66 3.33 0.04 1.02 0.43 3.39 2.56 3.26 3.68 5.63 4.80 ns

–1 0.56 2.83 0.04 0.86 0.36 2.89 2.18 2.77 3.13 4.79 4.08 ns

–2 0.49 2.49 0.03 0.76 0.32 2.53 1.91 2.44 2.75 4.20 3.58 ns

24 mA Std. 0.66 3.08 0.04 1.02 0.43 3.13 2.12 3.32 4.06 5.37 4.35 ns

–1 0.56 2.62 0.04 0.86 0.36 2.66 1.80 2.83 3.45 4.57 3.70 ns

–2 0.49 2.30 0.03 0.76 0.32 2.34 1.58 2.48 3.03 4.01 3.25 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 DC and Switching Characteristics
Timing Characteristics    

Table 2-50 • 3.3 V LVTTL / 3.3 V LVCMOS High Slew
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/O Banks

Drive 
Strength

Equiv. 
Software 
Default 
Drive 

Strength 
Option1

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 µA 4 mA  Std. 0.60 11.84 0.04 1.02 0.43 11.84 10.00 4.10 4.04 15.23 13.40 ns

 –1 0.51 10.07 0.04 0.86 0.36 10.07 8.51 3.48 3.44 12.96 11.40 ns

 –2 0.45 8.84 0.03 0.76 0.32 8.84 7.47 3.06 3.02 11.38 10.00 ns

100 µA  6 mA  Std. 0.60 7.59 0.04 1.02 0.43 7.59 6.18 4.62 4.95 10.98 9.57 ns

 –1 0.51 6.45 0.04 0.86 0.36 6.45 5.25 3.93 4.21 9.34 8.14 ns

 –2 0.45 5.67 0.03 0.76 0.32 5.67 4.61 3.45 3.70 8.20 7.15 ns

100 µA 8 mA  Std. 0.60 7.59 0.04 1.02 0.43 7.59 6.18 4.62 4.95 10.98 9.57 ns

 –1 0.51 6.45 0.04 0.86 0.36 6.45 5.25 3.93 4.21 9.34 8.14 ns

 –2 0.45 5.67 0.03 0.76 0.32 5.67 4.61 3.45 3.70 8.20 7.15 ns

100 µA 12 mA  Std. 0.60 5.46 0.04 1.02 0.43 5.46 4.29 4.97 5.54 8.86 7.68 ns

 –1 0.51 4.65 0.04 0.86 0.36 4.65 3.65 4.22 4.71 7.53 6.54 ns

 –2 0.45 4.08 0.03 0.76 0.32 4.08 3.20 3.71 4.14 6.61 5.74 ns

100 µA  16 mA  Std. 0.60 5.15 0.04 1.02 0.43 5.15 3.89 5.04 5.69 8.55 7.29 ns

 –1 0.51 4.38 0.04 0.86 0.36 4.38 3.31 4.29 4.84 7.27 6.20 ns

 –2 0.45 3.85 0.03 0.76 0.32 3.85 2.91 3.77 4.25 6.38 5.44 ns

100 µA 24 mA  Std. 0.60 4.75 0.04 1.02 0.43 4.75 3.22 5.14 6.28 8.15 6.61 ns

 –1 0.51 4.04 0.04 0.86 0.36 4.04 2.74 4.37 5.34 6.93 5.62 ns

 –2 0.45 3.55 0.03 0.76 0.32 3.55 2.40 3.84 4.69 6.09 4.94 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is ±100 µA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. Software default selection highlighted in gray.

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 Flash Family FPGAs
Table 2-55 • 3.3 V LVTTL / 3.3 V LVCMOS Low Slew
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard I/O Banks

Drive 
Strength

Equiv. 
Software 
Default 
Drive 

Strength 
Option1

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ Units

100 µA 2 mA  Std. 0.60 14.64 0.04 1.52 0.43 14.64 12.97 3.21 3.15 ns

 –1 0.51 12.45 0.04 1.29 0.36 12.45 11.04 2.73 2.68 ns

 –2 0.45 10.93 0.03 1.13 0.32 10.93 9.69 2.39 2.35 ns

100 µA  4 mA  Std. 0.60 14.64 0.04 1.52 0.43 14.64 12.97 3.21 3.15 ns

 –1 0.51 12.45 0.04 1.29 0.36 12.45 11.04 2.73 2.68 ns

 –2 0.45 10.93 0.03 1.13 0.32 10.93 9.69 2.39 2.35 ns

100 µA 6 mA  Std. 0.60 10.16 0.04 1.52 0.43 10.16 9.08 3.71 3.98 ns

 –1 0.51 8.64 0.04 1.29 0.36 8.64 7.73 3.15 3.39 ns

 –2 0.45 7.58 0.03 1.13 0.32 7.58 6.78 2.77 2.97 ns

100 µA  8 mA  Std. 0.60 10.16 0.04 1.52 0.43 10.16 9.08 3.71 3.98 ns

 –1 0.51 8.64 0.04 1.29 0.36 8.64 7.73 3.15 3.39 ns

 –2 0.45 7.58 0.03 1.13 0.32 7.58 6.78 2.77 2.97 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is ±100 µA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 DC and Switching Characteristics
Timing Characteristics

Table 2-60 • 2.5 V LVCMOS High Slew 
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V 
Applicable to Advanced I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

4 mA Std. 0.60 8.66 0.04 1.31 0.43 7.83 8.66 2.68 2.30 10.07 10.90 ns 

–1 0.51 7.37 0.04 1.11 0.36 6.66 7.37 2.28 1.96 8.56 9.27 ns 

–2 0.45 6.47 0.03 0.98 0.32 5.85 6.47 2.00 1.72 7.52 8.14 ns 

6 mA Std. 0.60 5.17 0.04 1.31 0.43 5.04 5.17 3.05 3.00 7.27 7.40 ns 

–1 0.51 4.39 0.04 1.11 0.36 4.28 4.39 2.59 2.55 6.19 6.30 ns 

–2 0.45 3.86 0.03 0.98 0.32 3.76 3.86 2.28 2.24 5.43 5.53 ns 

8 mA Std. 0.60 5.17 0.04 1.31 0.43 5.04 5.17 3.05 3.00 7.27 7.40 ns 

–1 0.51 4.39 0.04 1.11 0.36 4.28 4.39 2.59 2.55 6.19 6.30 ns 

–2 0.45 3.86 0.03 0.98 0.32 3.76 3.86 2.28 2.24 5.43 5.53 ns 

12 mA Std. 0.60 3.56 0.04 1.31 0.43 3.63 3.43 3.30 3.44 5.86 5.67 ns 

–1 0.51 3.03 0.04 1.11 0.36 3.08 2.92 2.81 2.92 4.99 4.82 ns 

–2 0.45 2.66 0.03 0.98 0.32 2.71 2.56 2.47 2.57 4.38 4.23 ns 

16 mA Std. 0.60 3.35 0.04 1.31 0.43 3.41 3.06 3.36 3.55 5.65 5.30 ns 

–1 0.51 2.85 0.04 1.11 0.36 2.90 2.60 2.86 3.02 4.81 4.51 ns 

–2 0.45 2.50 0.03 0.98 0.32 2.55 2.29 2.51 2.65 4.22 3.96 ns 

24 mA Std. 0.60 3.09 0.04 1.31 0.43 3.15 2.44 3.44 4.00 5.38 4.68 ns 

–1 0.51 2.63 0.04 1.11 0.36 2.68 2.08 2.92 3.40 4.58 3.98 ns 

–2 0.45 2.31 0.03 0.98 0.32 2.35 1.82 2.57 2.98 4.02 3.49 ns 

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 DC and Switching Characteristics
Timing Characteristics

Differential I/O Characteristics

Physical Implementation
Configuration of the I/O modules as a differential pair is handled by Microsemi Designer software when the user
instantiates a differential I/O macro in the design.

Differential I/Os can also be used in conjunction with the embedded Input Register (InReg), Output Register (OutReg),
Enable Register (EnReg), and Double Data Rate (DDR). However, there is no support for bidirectional I/Os or tristates
with the LVPECL standards.

LVDS
Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential I/O standard. It requires that one
data bit be carried through two signal lines, so two pins are needed. It also requires external resistor termination. 

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-12. The building
blocks of the LVDS transmitter-receiver are one transmitter macro, one receiver macro, three board resistors at the
transmitter end, and one resistor at the receiver end. The values for the three driver resistors are different from those
used in the LVPECL implementation because the output standard specifications are different.

Along with LVDS I/O, ProASIC3 also supports Bus LVDS structure and Multipoint LVDS (M-LVDS) configuration (up to
40 nodes).

Table 2-88 • 3.3 V PCI/PCI-X
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/O Banks

Speed Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units 

Std. 0.66 2.68 0.04 0.86 0.43 2.73 1.95 3.21 3.58 4.97 4.19 ns 

–1 0.56 2.28 0.04 0.73 0.36 2.32 1.66 2.73 3.05 4.22 3.56 ns 

–2 0.49 2.00 0.03 0.65 0.32 2.04 1.46 2.40 2.68 3.71 3.13 ns 

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-89 • 3.3 V PCI/PCI-X
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Plus I/O Banks

Speed Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units 

Std. 0.66 2.31 0.04 0.85 0.43 2.35 1.70 2.79 3.22 4.59 3.94 ns 

–1 0.56 1.96 0.04 0.72 0.36 2.00 1.45 2.37 2.74 3.90 3.35 ns 

–2 0.49 1.72 0.03 0.64 0.32 1.76 1.27 2.08 2.41 3.42 2.94 ns 

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Figure 2-12 • LVDS Circuit Diagram and Board-Level Implementation
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ProASIC3 Flash Family FPGAs
Output Register

Timing Characteristics

Figure 2-18 • Output Register Timing Diagram

Table 2-99 • Output Data Register Propagation Delays
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V

Parameter Description –2 –1 Std. Units

tOCLKQ Clock-to-Q of the Output Data Register 0.59 0.67 0.79 ns

tOSUD Data Setup Time for the Output Data Register 0.31 0.36 0.42 ns

tOHD Data Hold Time for the Output Data Register 0.00 0.00 0.00 ns

tOSUE Enable Setup Time for the Output Data Register 0.44 0.50 0.59 ns

tOHE Enable Hold Time for the Output Data Register 0.00 0.00 0.00 ns

tOCLR2Q Asynchronous Clear-to-Q of the Output Data Register 0.80 0.91 1.07 ns

tOPRE2Q Asynchronous Preset-to-Q of the Output Data Register 0.80 0.91 1.07 ns

tOREMCLR Asynchronous Clear Removal Time for the Output Data Register 0.00 0.00 0.00 ns

tORECCLR Asynchronous Clear Recovery Time for the Output Data Register 0.22 0.25 0.30 ns

tOREMPRE Asynchronous Preset Removal Time for the Output Data Register 0.00 0.00 0.00 ns

tORECPRE Asynchronous Preset Recovery Time for the Output Data Register 0.22 0.25 0.30 ns

tOWCLR Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.22 0.25 0.30 ns

tOWPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.22 0.25 0.30 ns

tOCKMPWH Clock Minimum Pulse Width High for the Output Data Register 0.36 0.41 0.48 ns

tOCKMPWL Clock Minimum Pulse Width Low for the Output Data Register 0.32 0.37 0.43 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 Flash Family FPGAs
Clock Conditioning Circuits

CCC Electrical Specifications
Timing Characteristics  

Table 2-115 • ProASIC3 CCC/PLL Specification

Parameter Minimum Typical Maximum Units 

Clock Conditioning Circuitry Input Frequency fIN_CCC 1.5 350 MHz

Clock Conditioning Circuitry Output Frequency fOUT_CCC 0.75 350 MHz

Serial Clock (SCLK) for Dynamic PLL1 125 MHz

Delay Increments in Programmable Delay Blocks2, 3 2004 ps

Number of Programmable Values in Each Programmable
Delay Block

32

Input Period Jitter 1.5 ns

CCC Output Peak-to-Peak Period Jitter FCCC_OUT Max Peak-to-Peak Period Jitter

1 Global 
Network 

Used

3 Global 
Networks 

Used

0.75 MHz to 24 MHz 0.50% 0.70%

24 MHz to 100 MHz 1.00% 1.20%

100 MHz to 250 MHz 1.75% 2.00%

250 MHz to 350 MHz 2.50% 5.60%

Acquisition Time

(A3P250 and A3P1000 only) LockControl = 0 300 µs

LockControl = 1 300 µs

(all other dies) LockControl = 0 300 µs

LockControl = 1 6.0 ms

Tracking Jitter 5

(A3P250 and A3P1000 only) LockControl = 0 1.6 ns

LockControl = 1 1.6 ns

(all other dies) LockControl = 0 1.6 ns

LockControl = 1 0.8 ns

Output Duty Cycle 48.5 51.5 %

Delay Range in Block: Programmable Delay 12, 3 0.6 5.56 ns

Delay Range in Block: Programmable Delay 22, 3 0.225 5.56 ns

Delay Range in Block: Fixed Delay2, 3 2.2 ns

Notes:

1. Maximum value obtained for a –2 speed-grade device in worst-case commercial conditions. For specific junction
temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

2. This delay is a function of voltage and temperature. See Table 2-6 on page 2-6 for deratings.

3. TJ = 25°C, VCC = 1.5 V

4. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero SoC Online Help for more information.

5. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock
edge. Tracking jitter does not measure the variation in PLL output period, which is covered by the period jitter
parameter.

6. The A3P030 device does not contain a PLL.
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ProASIC3 Flash Family FPGAs
Figure 2-33 • RAM Write, Output Retained. Applicable to Both RAM4K9 and RAM512x18.

Figure 2-34 • RAM Write, Output as Write Data (WMODE = 1). Applicable to RAM4K9 Only.
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ProASIC3 DC and Switching Characteristics
Figure 2-41 • FIFO FULL Flag and AFULL Flag Assertion

Figure 2-42 • FIFO EMPTY Flag and AEMPTY Flag Deassertion

Figure 2-43 • FIFO FULL Flag and AFULL Flag Deassertion
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Pin Descriptions
mode is not used in the design, the FF pin is available as a regular I/O. For IGLOOe, ProASIC3EL, and RT ProASIC3
only, the FF pin can be configured as a Schmitt trigger input.

When Flash*Freeze mode is used, the FF pin must not be left floating to avoid accidentally entering Flash*Freeze
mode. While in Flash*Freeze mode, the Flash*Freeze pin should be constantly asserted. 

The Flash*Freeze pin can be used with any single-ended I/O standard supported by the I/O bank in which the pin is
located, and input signal levels compatible with the I/O standard selected. The FF pin should be treated as a sensitive
asynchronous signal. When defining pin placement and board layout, simultaneously switching outputs (SSOs) and
their effects on sensitive asynchronous pins must be considered.

Unused FF or I/O pins are tristated with weak pull-up. This default configuration applies to both Flash*Freeze mode
and normal operation mode. No user intervention is required.

JTAG Pins
Low power flash devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be run at any voltage
from 1.5 V to 3.3 V (nominal). VCC must also be powered for the JTAG state machine to operate, even if the device is
in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to the part must be supplied to allow JTAG signals
to transition the device. Isolating the JTAG power supply in a separate I/O bank gives greater flexibility in supply
selection and simplifies power supply and PCB design. If the JTAG interface is neither used nor planned for use, the
VJTAG pin together with the TRST pin could be tied to GND.

TCK Test Clock
Test clock input for JTAG boundary scan, ISP, and UJTAG. The TCK pin does not have an internal pull-up/-down
resistor. If JTAG is not used, Microsemi recommends tying off TCK to GND through a resistor placed close to the
FPGA pin. This prevents JTAG operation in case TMS enters an undesired state.

Note that to operate at all VJTAG voltages, 500  to 1 k will satisfy the requirements. Refer to Table 1 for more
information.

TDI Test Data Input
Serial input for JTAG boundary scan, ISP, and UJTAG usage. There is an internal weak pull-up resistor on the TDI pin.

TDO Test Data Output
Serial output for JTAG boundary scan, ISP, and UJTAG usage.

TMS Test Mode Select
The TMS pin controls the use of the IEEE 1532 boundary scan pins (TCK, TDI, TDO, TRST). There is an internal weak
pull-up resistor on the TMS pin.

TRST Boundary Scan Reset Pin
The TRST pin functions as an active low input to asynchronously initialize (or reset) the boundary scan circuitry. There
is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external pull-down resistor could be
included to ensure the test access port (TAP) is held in reset mode. The resistor values must be chosen from Table 1
and must satisfy the parallel resistance value requirement. The values in Table 1 correspond to the resistor
recommended when a single device is used, and the equivalent parallel resistor when multiple devices are connected
via a JTAG chain.

Table 1 • Recommended Tie-Off Values for the TCK and TRST Pins

VJTAG Tie-Off Resistance

3.3 V 200  –1 k 

2.5 V 200  –1 k

1.8 V 500  –1 k

1.5 V 500  –1 k

Notes:

1. Equivalent parallel resistance if more than one device is on the JTAG chain
2. The TCK pin can be pulled up/down.

3. The TRST pin is pulled down.
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Package Pin Assignments
C17 IO83RSB1

C18 VCCIB1

C19 TCK

C20 VMV1

C21 VPUMP

C22 VJTAG

C23 VCCIB0

C24 NC

C25 NC

C26 GCA1/IO55RSB0

C27 GCC0/IO52RSB0

C28 VCCIB0

C29 IO42RSB0

C30 GNDQ

C31 GBA1/IO40RSB0

C32 GBB0/IO37RSB0

C33 VCC

C34 IO24RSB0

C35 IO19RSB0

C36 IO16RSB0

C37 IO10RSB0

C38 VCCIB0

C39 GAB1/IO03RSB0

C40 VMV0

D1 GND

D2 GND

D3 GND

D4 GND

QN132

Pin Number A3P125 Function
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Package Pin Assignments
G13 GCC1/IO69PPB1

G14 IO65NPB1

G15 IO75PDB1

G16 IO75NDB1

H1 GFB0/IO163NPB3

H2 GFA0/IO162NDB3

H3 GFB1/IO163PPB3

H4 VCOMPLF

H5 GFC0/IO164NPB3

H6 VCC

H7 GND

H8 GND

H9 GND

H10 GND

H11 VCC

H12 GCC0/IO69NPB1

H13 GCB1/IO70PPB1

H14 GCA0/IO71NPB1

H15 IO67NPB1

H16 GCB0/IO70NPB1

J1 GFA2/IO161PPB3

J2 GFA1/IO162PDB3

J3 VCCPLF

J4 IO160NDB3

J5 GFB2/IO160PDB3

J6 VCC

J7 GND

J8 GND

J9 GND

J10 GND

J11 VCC

J12 GCB2/IO73PPB1

J13 GCA1/IO71PPB1

J14 GCC2/IO74PPB1

J15 IO80PPB1

J16 GCA2/IO72PDB1

FG256

Pin Number A3P600 Function

K1 GFC2/IO159PDB3

K2 IO161NPB3

K3 IO156PPB3

K4 IO129RSB2

K5 VCCIB3

K6 VCC

K7 GND

K8 GND

K9 GND

K10 GND

K11 VCC

K12 VCCIB1

K13 IO73NPB1

K14 IO80NPB1

K15 IO74NPB1

K16 IO72NDB1

L1 IO159NDB3

L2 IO156NPB3

L3 IO151PPB3

L4 IO158PSB3

L5 VCCIB3

L6 GND

L7 VCC

L8 VCC

L9 VCC

L10 VCC

L11 GND

L12 VCCIB1

L13 GDB0/IO87NPB1

L14 IO85NDB1

L15 IO85PDB1

L16 IO84PDB1

M1 IO150PDB3

M2 IO151NPB3

M3 IO147NPB3

M4 GEC0/IO146NPB3

FG256

Pin Number A3P600 Function

M5 VMV3

M6 VCCIB2

M7 VCCIB2

M8 IO117RSB2

M9 IO110RSB2

M10 VCCIB2

M11 VCCIB2

M12 VMV2

M13 IO94RSB2

M14 GDB1/IO87PPB1

M15 GDC1/IO86PDB1

M16 IO84NDB1

N1 IO150NDB3

N2 IO147PPB3

N3 GEC1/IO146PPB3

N4 IO140RSB2

N5 GNDQ

N6 GEA2/IO143RSB2

N7 IO126RSB2

N8 IO120RSB2

N9 IO108RSB2

N10 IO103RSB2

N11 IO99RSB2

N12 GNDQ

N13 IO92RSB2

N14 VJTAG

N15 GDC0/IO86NDB1

N16 GDA1/IO88PDB1

P1 GEB1/IO145PDB3

P2 GEB0/IO145NDB3

P3 VMV2

P4 IO138RSB2

P5 IO136RSB2

P6 IO131RSB2

P7 IO124RSB2

P8 IO119RSB2

FG256

Pin Number A3P600 Function
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ProASIC3 Flash Family FPGAs
Revision 10
(September 2011)

The "In-System Programming (ISP) and Security" section and Security section
were revised to clarify that although no existing security measures can give an
absolute guarantee, Microsemi FPGAs implement the best security available in
the industry (SAR 32865).

I

The value of 34 I/Os for the QN48 package in A3P030 was added to the "I/Os
Per Package 1" section (SAR 33907).

III

The Y security option and Licensed DPA Logo were added to the "ProASIC3
Ordering Information" section. The trademarked Licensed DPA Logo identifies
that a product is covered by a DPA counter-measures license from
Cryptography Research (SAR 32151).

IV

The "Specifying I/O States During Programming" section is new (SAR 21281). 1-7

In Table 2-2 • Recommended Operating Conditions 1, VPUMP programming
voltage in programming mode was changed from "3.0 to 3.6" to "3.15 to 3.45"
(SAR 30666). It was corrected in v2.0 of this datasheet in April 2007 but
inadvertently changed back to “3.0 to 3.6 V” in v1.4 in August 2009. The
following changes were made to Table 2-2 • Recommended Operating
Conditions 1:

VCCPLL analog power supply (PLL) was changed from "1.4 to 1.6" to "1.425 to
1.575" (SAR 33850).

For VCCI and VMV, values for 3.3 V DC and 3.3 V DC Wide Range were
corrected. The correct value for 3.3 V DC is "3.0 to 3.6 V" and the correct value
for 3.3 V Wide Range is "2.7 to 3.6" (SAR 33848).

2-2

Table 2-25 • Summary of I/O Timing Characteristics—Software Default Settings
was update to restore values to the correct columns. Previously the Slew Rate
column was missing and data were aligned incorrectly (SAR 34034).

2-24

The notes regarding drive strength in the "Summary of I/O Timing
Characteristics – Default I/O Software Settings" section and "3.3 V LVCMOS
Wide Range" section tables were revised for clarification. They now state that
the minimum drive strength for the default software configuration when run in
wide range is ±100 µA. The drive strength displayed in software is supported in
normal range only. For a detailed I/V curve, refer to the IBIS models (SAR
25700).

2-22, 2-39
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ProASIC3 Flash Family FPGAs
Advance v0.6
(continued)

The "Programming" section was updated to include information concerning
serialization.

2-53

The "JTAG 1532" section was updated to include SAMPLE/PRELOAD
information.

2-54

"DC and Switching Characteristics" chapter was updated with new information.  3-1

The A3P060 "100-Pin VQFP" pin table was updated. 4-13

The A3P125 "100-Pin VQFP" pin table was updated. 4-13

The A3P060 "144-Pin TQFP" pin table was updated. 4-16

The A3P125 "144-Pin TQFP" pin table was updated. 4-18

The A3P125 "208-Pin PQFP" pin table was updated. 4-21

The A3P400 "208-Pin PQFP" pin table was updated. 4-25

The A3P060 "144-Pin FBGA" pin table was updated. 4-32

The A3P125 "144-Pin FBGA" pin table is new. 4-34

The A3P400 "144-Pin FBGA" is new. 4-38

The A3P400 "256-Pin FBGA" was updated. 4-48

The A3P1000 "256-Pin FBGA" was updated. 4-54

The A3P400 "484-Pin FBGA" was updated. 4-58

The A3P1000 "484-Pin FBGA" was updated. 4-68

The A3P250 "100-Pin VQFP*" pin table was updated. 4-14

The A3P250 "208-Pin PQFP*" pin table was updated. 4-23

The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29

The A3P250 "144-Pin FBGA*" pin table was updated. 4-36

The A3P1000 "144-Pin FBGA*" pin table was updated. 4-32

The A3P250 "256-Pin FBGA*" pin table was updated. 4-45

The A3P1000 "256-Pin FBGA*" pin table was updated. 4-54

The A3P1000 "484-Pin FBGA*" pin table was updated. 4-68

Advance v0.5
(November 2005)

The "I/Os Per Package" table was updated for the following devices and
packages:

Device Package
A3P250/M7ACP250 VQ100
A3P250/M7ACP250 FG144
A3P1000 FG256

ii

Advance v0.4 M7 device information is new. N/A

The I/O counts in the "I/Os Per Package" table were updated. ii

Advance v0.3 The "I/Os Per Package" table was updated. ii

M7 device information is new. N/A

Table 2-4 • ProASIC3 Globals/Spines/Rows by Device was updated to include
the number or rows in each top or bottom spine.

2-16

EXTFB was removed from Figure 2-24 • ProASIC3E CCC Options. 2-24
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