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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.

Details

Product Status Active

Number of LABs/CLBs -

Number of Logic Elements/Cells -

Total RAM Bits -

Number of I/O 77

Number of Gates 30000

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 100-TQFP

Supplier Device Package 100-VQFP (14x14)
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ProASIC3 Flash Family FPGAs
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ProASIC3 Devices A3P015 1 A3P030 A3P060 A3P125 A3P250 A3P400 A3P600 A3P1000
Cortex-M1 Devices 2 M1A3P250 M1A3P400 M1A3P600 M1A3P1000

Notes:
1. A3P015 is not recommended for new designs.
2. Refer to the Cortex-M1 product brief for more information.
3. AES is not available for Cortex-M1 ProASIC3 devices.
4. Six chip (main) and three quadrant global networks are available for A3P060 and above.
5. The M1A3P250 device does not support this package.
6. For higher densities and support of additional features, refer to the ProASIC3E Flash Family FPGAs datasheet.
7. Package not available.
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ProASIC3 Flash Family FPGAs
The absolute maximum junction temperature is 100°C. EQ 1 shows a sample calculation of the absolute maximum
power dissipation allowed for a 484-pin FBGA package at commercial temperature and in still air. 

EQ 1

Temperature and Voltage Derating Factors  

Table 2-5 � Package Thermal Resistivities

Package Type Device Pin Count jc

ja

UnitsStill Air 200 ft/min 500 ft/min

Quad Flat No Lead A3P030 132 0.4 21.4 16.8 15.3 ° C/W

A3P060 132 0.3 21.2 16.6 15.0 ° C/W

A3P125 132 0.2 21.1 16.5 14.9 ° C/W

A3P250 132 0.1 21.0 16.4 14.8 ° C/W

Very Thin Quad Flat Pack (VQFP) All devices 100 10.0 35.3 29.4 27.1 ° C/W

Thin Quad Flat Pack (TQFP) All devices 144 11.0 33.5 28.0 25.7 ° C/W

Plastic Quad Flat Pack (PQFP) All devices 208 8.0 26.1 22.5 20.8 ° C/W

Fine Pitch Ball Grid Array (FBGA) See note* 144 3.8 26.9 22.9 21.5 ° C/W

See note* 256 3.8 26.6 22.8 21.5 ° C/W

See note* 484 3.2 20.5 17.0 15.9 ° C/W

A3P1000 144 6.3 31.6 26.2 24.2 ° C/W

A3P1000 256 6.6 28.1 24.4 22.7 ° C/W

A3P1000 484 8.0 23.3 19.0 16.7 ° C/W

Note: *This information applies to all ProASIC3 devices except the A3P1000. Detailed device/package thermal
information will be available in future revisions of the datasheet. 

Table 2-6 � Temperature and Voltage Derati ng Factors for Timing Delays 
(normalized to T J = 70°C, VCC = 1.425 V)

Array Voltage VCC 
(V)

Junction Temperature (°C)

�40°C 0°C 25°C 70°C 85°C 100°C

1.425  0.88 0.93 0.95 1.00 1.02 1.04

1.500 0.83 0.88 0.90 0.95 0.96 0.98

1.575 0.80 0.84 0.87 0.91 0.93 0.94

Maximum Power Allowed Max. junction temp.  (C) Max. ambient temp. (C)–
ja(C/W)

------------------------------------------------------------------------------------------------------------------------------------------ 100C 70C–
20.5C/W

------------------------------------- 1.463 W·===
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ProASIC3 DC and Switching Characteristics
Table 2-72 � 1.8 V LVCMOS High Slew
Commercial-Case Conditions: T J = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Plus I/O Banks

Drive
Strength

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

2 mA Std. 0.66 11.33 0.04 1.20 0.43 8.72 11.33 2.24 1.52 10.96 13.57 ns 

�1 0.56 9.64 0.04 1.02 0.36 7.42 9.64 1.91 1.29 9.32 11.54 ns 

�2 0.49 8.46 0.03 0.90 0.32 6.51 8.46 1.68 1.14 8.18 10.13 ns 

4 mA Std. 0.66 6.48 0.04 1.20 0.43 5.48 6.48 2.65 2.60 7.72 8.72 ns 

�1 0.56 5.51 0.04 1.02 0.36 4.66 5.51 2.25 2.21 6.56 7.42 ns 

�2 0.49 4.84 0.03 0.90 0.32 4.09 4.84 1.98 1.94 5.76 6.51 ns 

6 mA Std. 0.66 4.06 0.04 1.20 0.43 3.84 4.06 2.93 3.10 6.07 6.30 ns 

�1 0.56 3.45 0.04 1.02 0.36 3.27 3.45 2.49 2.64 5.17 5.36 ns 

�2 0.49 3.03 0.03 0.90 0.32 2.87 3.03 2.19 2.32 4.54 4.70 ns 

8 mA Std. 0.66 4.06 0.04 1.20 0.43 3.84 4.06 2.93 3.10 6.07 6.30 ns 

�1 0.56 3.45 0.04 1.02 0.36 3.27 3.45 2.49 2.64 5.17 5.36 ns 

�2 0.49 3.03 0.03 0.90 0.32 2.87 3.03 2.19 2.32 4.54 4.70 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
Output Enable Register

Figure 2-19 � Output Enable Register Timing Diagram
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ProASIC3 DC and Switching Characteristics
Output DDR Module

Figure 2-22 � Output DDR Timing Model

Table 2-103 � Parameter Definitions

Parameter Name Parameter Defini tion Measuring Nodes (from, to)

tDDROCLKQ Clock-to-Out B, E

tDDROCLR2Q Asynchronous Clear-to-Out C, E

tDDROREMCLR Clear Removal C, B

tDDRORECCLR Clear Recovery C, B

tDDROSUD1 Data Setup Data_F A, B

tDDROSUD2 Data Setup Data_R D, B

tDDROHD1 Data Hold Data_F A, B

tDDROHD2 Data Hold Data_R D, B
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ProASIC3 DC and Switching Characteristics
Note: Peak-to-peak jitter measurements are defined by Tpeak-to-peak = Tperiod_max � T period_min.

Figure 2-29 � Peak-to-Peak Jitter Definition
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ProASIC3 Flash Family FPGAs
JTAG 1532 Characteristics
JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to the
corresponding standard selected; refer to the I/O timing characteristics in the "User I/O Characteristics" section on
page 2-15 for more details.

Timing Characteristics

Table 2-125 � JTAG 1532
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V

Parameter Description –2 –1 Std. Units

tDISU Test Data Input Setup Time 0.50 0.57 0.67 ns

tDIHD Test Data Input Hold Time 1.00 1.13 1.33 ns

tTMSSU Test Mode Select Setup Time 0.50 0.57 0.67 ns

tTMDHD Test Mode Select Hold Time 1.00 1.13 1.33 ns

tTCK2Q Clock to Q (data out) 6.00 6.80 8.00 ns

tRSTB2Q Reset to Q (data out) 20.00 22.67 26.67 ns

FTCKMAX TCK Maximum Frequency 25.00 22.00 19.00 MHz

tTRSTREM ResetB Removal Time 0.00 0.00 0.00 ns

tTRSTREC ResetB Recovery Time 0.20 0.23 0.27 ns

tTRSTMPW ResetB Minimum Pulse TBD TBD TBD 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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4 � Package Pin Assignments

QN48 � Bottom View

Note
For more information on package drawings, see PD3068: Package Mechanical Drawings.

Note: The die attach paddle center of the package is tied to ground (GND).
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Package Pin Assignments
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ProASIC3 Flash Family FPGAs
Revision 18 4-13



ProASIC3 Flash Family FPGAs
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Package Pin Assignments
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Package Pin Assignments
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ProASIC3 Flash Family FPGAs
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ProASIC3 Flash Family FPGAs
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Package Pin Assignments
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