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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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Automotive ProASIC3 Flash Family FPGAs
I/Os Per Package

Automotive ProASIC3 Device Status

ProASIC3 Devices A3P060 A3P125 A3P250 A3P1000

Package
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VQ100 71 71 68 13 – –

FG144 96 97 97 24 97 25

FG256 – – 157 38 177 44

FG484 – – – – 300 74

QNG132 – 84 87 19 – –

Notes:
1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3 FPGA Fabric User’s Guide

to ensure complying with design and board migration requirements.
2. Each used differential I/O pair reduces the number of available single-ended I/Os by two.
3. FG256 and FG484 are footprint-compatible packages.

Automotive ProASIC3 Devices Status

A3P060 Production

A3P125 Production

A3P250 Production

A3P1000 Production
I I Revision 5
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Automotive ProASIC3 DC and Switching Characteristics
Table 2-2 • Recommended Operating Conditions 

Symbol Parameter Automotive Grade 1 Automotive Grade 2 Units

TJ Junction temperature –40 to +135 –40 to +115 °C

VCC 1.5 V DC core supply voltage 1.425 to 1.575 1.425 to 1.575 V

VJTAG JTAG DC voltage 1.4 to 3.6 1.4 to 3.6 V

VPUMP Programming voltage Programming Mode 3 3.15 to 3.45 3.15 to 3.45 V

Operation 4 0 to 3.6 0 to 3.6 V

VCCPLL Analog power supply (PLL)  1.425 to 1.575  1.425 to 1.575 V

VCCI and
VMV

1.5 V DC supply voltage 1.425 to 1.575 1.425 to 1.575 V

1.8 V DC supply voltage 1.7 to 1.9 1.7 to 1.9 V

2.5 V DC supply voltage 2.3 to 2.7 2.3 to 2.7 V

3.3 V DC supply voltage 3.0 to 3.6 3.0 to 3.6 V

LVDS/B-LVDS/M-LVDS differential I/O 2.375 to 2.625 2.375 to 2.625 V

LVPECL differential I/O 3.0 to 3.6 3.0 to 3.6 V

Notes:

1. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-14 on page 2-16. VMV and VCCI should be at the same voltage within a given I/O bank.

2. All parameters representing voltages are measured with respect to GND unless otherwise specified.

3. The programming temperature range supported is Tambient = 0°C to 85°C.

4. VPUMP can be left floating during operation (not programming mode).

Note: HTR time is the period during which you would not expect a verify failure due to flash cell leakage.

Figure 2-1 • High-Temperature Data Retention (HTR)
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Automotive ProASIC3 Flash Family FPGAs
Table 2-8 • Summary of I/O Input Buffer Power (per pin) – Default I/O Software Settings 1

Applicable to Standard Plus I/O Banks

VMV (V)
Static Power
PDC2 (mW)1

Dynamic Power
PAC9 (µW/MHz)2

Single-Ended

3.3 V LVTTL / 3.3 V LVCMOS 3.3 – 16.72

2.5 V LVCMOS 2.5 – 5.14

1.8 V LVCMOS 1.8 – 2.13

1.5 V LVCMOS (JESD8-11) 1.5 – 1.48

3.3 V PCI 3.3 – 18.13

3.3 V PCI-X 3.3 – 18.13

Notes:

1. PDC2 is the static power (where applicable) measured on VMV.
2. PAC9 is the total dynamic power measured on VCC and VMV.

Table 2-9 • Summary of I/O Output Buffer Power (per pin) – Default I/O Software Settings 1

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

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 VMV.

3. PAC10 is the total dynamic power measured on VCCI and VMV.
Revision 5 2-7



Automotive ProASIC3 DC and Switching Characteristics
Table 2-10 • Summary of I/O Output Buffer Power (per pin) – Default I/O Software Settings 1

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

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 VCCI and VMV.
2-8 Revision 5



Automotive ProASIC3 DC and Switching Characteristics
Total Static Power Consumption—PSTAT
PSTAT = PDC1 + NINPUTS * PDC2 + NOUTPUTS * PDC3

NINPUTS is the number of I/O input buffers used in the design.

NOUTPUTS is the number of I/O output buffers used in the design.

Total Dynamic Power Consumption—PDYN
PDYN = PCLOCK + PS-CELL + PC-CELL + PNET + PINPUTS + POUTPUTS + PMEMORY + PPLL 

Global Clock Contribution—PCLOCK
PCLOCK = (PAC1 + NSPINE * PAC2 + NROW * PAC3 + NS-CELL * PAC4) * FCLK

NSPINE is the number of global spines used in the user design—guidelines are provided in the "Spine
Architecture" section of the Global Resources chapter in the Automotive ProASIC3 FPGA
Fabric User's Guide.

NROW is the number of VersaTile rows used in the design—guidelines are provided in the Automotive
ProASIC3 FPGA Fabric User's Guide.

FCLK is the global clock signal frequency.

NS-CELL is the number of VersaTiles used as sequential modules in the design.

PAC1, PAC2, PAC3, and PAC4 are device-dependent.

Sequential Cells Contribution—PS-CELL 
PS-CELL = NS-CELL * (PAC5 + 1 / 2 * PAC6) * FCLK

NS-CELL is the number of VersaTiles used as sequential modules in the design. When a multi-tile
sequential cell is used, it should be accounted for as 1.

1 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-12 on page 2-11.

FCLK is the global clock signal frequency.

Combinatorial Cells Contribution—PC-CELL 
PC-CELL = NC-CELL* 1 / 2 * PAC7 * FCLK

NC-CELL is the number of VersaTiles used as combinatorial modules in the design.

1 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-12 on page 2-11.

FCLK is the global clock signal frequency.

Routing Net Contribution—PNET
PNET = (NS-CELL + NC-CELL) * 1 / 2 * PAC8 * FCLK

NS-CELL is the number VersaTiles used as sequential modules in the design.

NC-CELL is the number of VersaTiles used as combinatorial modules in the design.

1 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-12 on page 2-11.

FCLK is the global clock signal frequency.

I/O Input Buffer Contribution—PINPUTS
PINPUTS = NINPUTS * 2 / 2 * PAC9 * FCLK

NINPUTS is the number of I/O input buffers used in the design.

2 is the I/O buffer toggle rate—guidelines are provided in Table 2-12 on page 2-11.

FCLK is the global clock signal frequency.
2-10 Revision 5
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Automotive ProASIC3 Flash Family FPGAs
Figure 2-6 • Tristate Output Buffer Timing Model and Delays (example)
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Automotive ProASIC3 DC and Switching Characteristics
Table 2-28 • I/O Short Currents IOSH/IOSL
Applicable to Advanced I/O Banks

Drive Strength IOSL (mA)* IOSH (mA)*

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 127 132

24 mA 181 268

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 127 132

24 mA 181 268

2.5 V LVCMOS 2 mA 18 16

6 mA 37 32

12 mA 74 65

16 mA 87 83

24 mA 124 169

1.8 V LVCMOS 2 mA 11 9

4 mA 22 17

6 mA 44 35

8 mA 51 45

12 mA 74 91

16 mA 74 91

1.5 V LVCMOS 2 mA 16 13

4 mA 33 25

6 mA 39 32

8 mA 55 66

12 mA 55 66

3.3 V PCI/PCI-X Per PCI/PCI-X specification 109 103

Note: *TJ = 100°C
2-24 Revision 5



Automotive ProASIC3 Flash Family FPGAs
The length of time an I/O can withstand IOSH/IOSL events depends on the junction temperature. The
reliability data below is based on a 3.3 V, 12 mA I/O setting, which is the worst case for this type of
analysis.

For example, at 110°C, the short current condition would have to be sustained for more than three
months to cause a reliability concern. The I/O design does not contain any short circuit protection, but
such protection would only be needed in extremely prolonged stress conditions.

Table 2-29 • I/O Short Currents IOSH/IOSL
Applicable to Standard Plus I/O Banks

Drive Strength IOSL (mA)* IOSH (mA)*

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

2.5 V LVCMOS 2 mA 18 16

6 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

Note: *TJ = 100°C

Table 2-30 • Duration of Short Circuit Event before Failure

Temperature Time before Failure

–40°C > 20 years

0°C > 20 years

25°C > 20 years

70°C 5 years

85°C 2 years

100°C 6 months

110°C 3 months

125°C 25 days

135° 12 days
Revision 5 2-25



Automotive ProASIC3 Flash Family FPGAs
Table 2-39 • 3.3 V LVTTL / 3.3 V LVCMOS High Slew
Automotive-Case Conditions: TJ = 115°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

4 mA STD 0.63 8.28 0.05 1.10 0.45 8.44 7.13 1.42 1.37 10.85 9.55 ns

-1 0.53 7.05 0.04 0.94 0.38 7.18 6.06 1.42 1.37 9.23 8.12 ns

6 mA STD 0.63 5.31 0.05 1.10 0.45 5.41 4.40 1.60 1.68 7.83 6.82 ns

-1 0.53 4.52 0.04 0.94 0.38 4.60 3.74 1.60 1.68 6.66 5.80 ns

8 mA STD 0.63 5.31 0.05 1.10 0.45 5.41 4.40 1.60 1.68 7.83 6.82 ns

-1 0.53 4.52 0.04 0.94 0.38 4.60 3.74 1.60 1.68 6.66 5.80 ns

12 mA STD 0.63 3.82 0.05 1.10 0.45 3.89 1.51 3.47 1.88 6.31 2.70 ns

-1 0.53 3.25 0.04 0.94 0.38 3.31 1.51 2.96 1.88 5.37 2.71 ns

16 mA STD 0.63 3.60 0.05 1.10 0.45 1.78 1.37 3.53 3.98 2.95 2.57 ns

-1 0.53 3.07 0.04 0.94 0.38 1.78 1.37 3.00 3.38 2.95 2.57 ns

24 mA STD 0.63 3.33 0.05 1.10 0.45 1.64 1.13 3.60 4.39 2.81 2.33 ns

-1 0.53 2.83 0.04 0.94 0.38 1.64 1.13 3.06 3.74 2.82 2.33 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-40 • 3.3 V LVTTL / 3.3 V LVCMOS Low Slew
Automotive-Case Conditions: TJ = 115°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

4 mA STD 0.63 11.09 0.05 1.10 0.45 11.30 9.63 1.41 1.29 13.72 12.04 ns

-1 0.53 9.44 0.04 0.94 0.38 9.61 8.19 1.41 1.29 11.67 10.25 ns

6 mA STD 0.63 7.87 0.05 1.10 0.45 8.02 6.80 1.59 1.59 10.43 9.22 ns

-1 0.53 6.69 0.04 0.94 0.38 6.82 5.78 1.59 1.60 8.88 7.84 ns

8 mA STD 0.63 7.87 0.05 1.10 0.45 8.02 6.80 1.59 1.59 10.43 9.22 ns

-1 0.53 6.69 0.04 0.94 0.38 6.82 5.78 1.59 1.60 8.88 7.84 ns

12 mA STD 0.63 6.04 0.05 1.10 0.45 6.15 5.27 1.71 1.79 8.57 7.69 ns

-1 0.53 5.14 0.04 0.94 0.38 5.23 4.48 1.71 1.79 7.29 6.54 ns

16 mA STD 0.63 5.63 0.05 1.10 0.45 5.74 4.94 1.74 1.84 8.16 7.36 ns

-1 0.53 4.79 0.04 0.94 0.38 4.88 4.20 1.74 1.84 6.94 6.26 ns

24 mA STD 0.63 5.25 0.05 1.10 0.45 5.34 4.92 1.77 2.04 7.76 7.34 ns

-1 0.53 4.46 0.04 0.94 0.38 4.55 4.18 1.77 2.04 6.60 6.24 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 DC and Switching Characteristics
Timing Characteristics

Figure 2-12 • LVDS Circuit Diagram and Board-Level Implementation

Table 2-82 • Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. Typ. Max. Units

VCCI Supply Voltage 2.375 2.5 2.625 V

VOL Output Low Voltage 0.9 1.075 1.25 V

VOH Output High Voltage 1.25 1.425 1.6 V

VI Input Voltage 0 – 2.925 V

VODIFF Differential Output Voltage 250 350 450 mV

VOCM Output Common-Mode Voltage 1.125 1.25 1.375 V

VICM Input Common-Mode Voltage 0.05 1.25 2.35 V

VIDIFF Input Differential Voltage 100 350 – mV

Table 2-83 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V)

1.075 1.325 Cross point

Note: *Measuring point = Vtrip. See Table 2-18 on page 2-17 for a complete table of trip points.
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Table 2-84 • LVDS
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V

Speed Grade tDOUT tDP tDIN tPY Units

Std. 0.64 2.05 0.05 1.79 ns

–1 0.55 1.74 0.04 1.52 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-85 • LVDS
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V

Speed Grade tDOUT tDP tDIN tPY Units

Std. 0.63 1.98 0.05 1.73 ns

–1 0.53 1.68 0.04 1.47 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 Flash Family FPGAs
Fully Registered I/O Buffers with Synchronous Enable and 
Asynchronous Clear

Figure 2-16 • Timing Model of the Registered I/O Buffers with Synchronous Enable and Asynchronous Clear
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Automotive ProASIC3 Flash Family FPGAs
Output Register

Timing Characteristics

Figure 2-18 • Output Register Timing Diagram
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Table 2-94 • Output Data Register Propagation Delays
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V

Parameter Description –1 Std. Units

tOCLKQ Clock-to-Q of the Output Data Register 0.72 0.84 ns

tOSUD Data Setup Time for the Output Data Register 0.38 0.45 ns

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

tOSUE Enable Setup Time for the Output Data Register 0.53 0.63 ns

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

tOCLR2Q Asynchronous Clear-to-Q of the Output Data Register 0.98 1.15 ns

tOPRE2Q Asynchronous Preset-to-Q of the Output Data Register 0.98 1.15 ns

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

tORECCLR Asynchronous Clear Recovery Time for the Output Data Register 0.27 0.32 ns

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

tORECPRE Asynchronous Preset Recovery Time for the Output Data Register 0.27 0.32 ns

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

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

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

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

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 DC and Switching Characteristics
Timing Characteristics

Figure 2-21 • Input DDR Timing Diagram
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Table 2-99 • Input DDR Propagation Delays
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V

Parameter Description –1 Std. Units

tDDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.33 0.39 ns

tDDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.47 0.56 ns

tDDRISUD Data Setup for Input DDR 0.34 0.40 ns

tDDRIHD Data Hold for Input DDR 0.00 0.00 ns

tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.56 0.66 ns

tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.69 0.82 ns

tDDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 0.00 ns

tDDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.27 0.32 ns

tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.25 0.30 ns

tDDRICKMPWH Clock Minimum Pulse Width High for Input DDR 0.41 0.48 ns

tDDRICKMPWL Clock Minimum Pulse Width Low for Input DDR 0.37 0.43 ns

FDDRIMAX Maximum Frequency for Input DDR 309 263 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Timing Characteristics

Table 2-104 • Combinatorial Cell Propagation Delays
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V

Combinatorial Cell Equation Parameter –1 Std. Units

INV Y = !A tPD 0.49 0.57 ns

AND2 Y = A · B tPD 0.57 0.67 ns

NAND2 Y = !(A · B) tPD 0.57 0.67 ns

OR2 Y = A + B tPD 0.59 0.69 ns

NOR2 Y = !(A + B) tPD 0.59 0.69 ns

XOR2 Y = A B tPD 0.90 1.05 ns

MAJ3 Y = MAJ(A , B, C) tPD 0.85 1.00 ns

XOR3 Y = A  B C tPD 1.06 1.25 ns

MUX2 Y = A !S + B S tPD 0.62 0.72 ns

AND3 Y = A · B · C tPD 0.68 0.80 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for
derating values.

Table 2-105 • Combinatorial Cell Propagation Delays
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V

Combinatorial Cell Equation Parameter –1 Std. Units

INV Y = !A tPD 0.48 0.56 ns

AND2 Y = A · B tPD 0.56 0.66 ns

NAND2 Y = !(A · B) tPD 0.56 0.66 ns

OR2 Y = A + B tPD 0.58 0.68 ns

NOR2 Y = !(A + B) tPD 0.58 0.68 ns

XOR2 Y = A B tPD 0.88 1.03 ns

MAJ3 Y = MAJ(A , B, C) tPD 0.83 0.98 ns

XOR3 Y = A  B C tPD 1.04 1.23 ns

MUX2 Y = A !S + B S tPD 0.60 0.71 ns

AND3 Y = A · B · C tPD 0.67 0.79 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for
derating values.
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Table 2-110 • A3P125 Global Resource
Commercial-Case Conditions: TJ = 135°C, VCC = 1.425 V

Parameter Description

–1 Std.

UnitsMin.1 Max.2 Min.1 Max.2

tRCKL Input Low Delay for Global Clock 0.93 1.22 1.09 1.43 ns

tRCKH Input High Delay for Global Clock 0.92 1.26 1.08 1.49 ns

tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns

tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns

tRCKSW Maximum Skew for Global Clock 0.35 0.41 ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-111 • A3P125 Global Resource
Commercial-Case Conditions: TJ = 115°C, VCC = 1.425 V

Parameter Description

–1 Std.

UnitsMin.1 Max.2 Min.1 Max.2

tRCKL Input Low Delay for Global Clock 0.90 1.19 1.06 1.40 ns

tRCKH Input High Delay for Global Clock 0.90 1.23 1.05 1.45 ns

tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns

tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns

tRCKSW Maximum Skew for Global Clock 0.34 0.40 ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-122 • FIFO 
Worst-Case Automotive Conditions: TJ = 115°C, VCC = 1.425 V

Parameter Description –1 Std. Units

tENS REN, WEN Setup Time 1.93 1.64 ns

tENH REN, WEN Hold Time 0.03 0.02 ns

tBKS BLK Setup Time 0.27 0.32 ns

tBKH BLK Hold Time 0.00 0.00 ns

tDS Input Data (WD) Setup Time 0.26 0.22 ns

tDH Input Data (WD) Hold Time 0.00 0.00 ns

tCKQ1 Clock High to New Data Valid on RD (flow-through) 3.30 2.81 ns

tCKQ2 Clock High to New Data Valid on RD (pipelined) 1.25 1.07 ns

tRCKEF RCLK High to Empty Flag Valid 2.41 2.05 ns

tWCKFF WCLK High to Full Flag Valid 2.29 1.95 ns

tCKAF Clock High to Almost Empty/Full Flag Valid 8.68 7.38 ns

tRSTFG RESET Low to Empty/Full Flag Valid 2.37 2.02 ns

tRSTAF RESET Low to Almost Empty/Full Flag Valid 8.59 7.30 ns

tRSTBQ RESET Low to Data Out Low on RD (flow-through) 1.29 1.10 ns

RESET Low to Data Out Low on RD (pipelined) 1.29 1.10 ns

tREMRSTB RESET Removal 0.40 0.34 ns

tRECRSTB RESET Recovery 2.10 1.79 ns

tMPWRSTB RESET Minimum Pulse Width 0.30 0.25 ns

tCYC Clock Cycle Time 4.53 3.85 ns

FMAX Maximum Frequency for FIFO 221 260 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for
derating values.
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FG144

Pin Number A3P125 Function

A1 GNDQ

A2 VMV0

A3 GAB0/IO02RSB0

A4 GAB1/IO03RSB0

A5 IO11RSB0

A6 GND

A7 IO18RSB0

A8 VCC

A9 IO25RSB0

A10 GBA0/IO39RSB0

A11 GBA1/IO40RSB0

A12 GNDQ

B1 GAB2/IO69RSB1

B2 GND

B3 GAA0/IO00RSB0

B4 GAA1/IO01RSB0

B5 IO08RSB0

B6 IO14RSB0

B7 IO19RSB0

B8 IO22RSB0

B9 GBB0/IO37RSB0

B10 GBB1/IO38RSB0

B11 GND

B12 VMV0

C1 IO132RSB1

C2 GFA2/IO120RSB1

C3 GAC2/IO131RSB1

C4 VCC

C5 IO10RSB0

C6 IO12RSB0

C7 IO21RSB0

C8 IO24RSB0

C9 IO27RSB0

C10 GBA2/IO41RSB0

C11 IO42RSB0

C12 GBC2/IO45RSB0

D1 IO128RSB1

D2 IO129RSB1

D3 IO130RSB1

D4 GAA2/IO67RSB1

D5 GAC0/IO04RSB0

D6 GAC1/IO05RSB0

D7 GBC0/IO35RSB0

D8 GBC1/IO36RSB0

D9 GBB2/IO43RSB0

D10 IO28RSB0

D11 IO44RSB0

D12 GCB1/IO53RSB0

E1 VCC

E2 GFC0/IO125RSB1

E3 GFC1/IO126RSB1

E4 VCCIB1

E5 IO68RSB1

E6 VCCIB0

E7 VCCIB0

E8 GCC1/IO51RSB0

E9 VCCIB0

E10 VCC

E11 GCA0/IO56RSB0

E12 IO46RSB0

F1 GFB0/IO123RSB1

F2 VCOMPLF

F3 GFB1/IO124RSB1

F4 IO127RSB1

F5 GND

F6 GND

F7 GND

F8 GCC0/IO52RSB0

F9 GCB0/IO54RSB0

F10 GND

F11 GCA1/IO55RSB0

F12 GCA2/IO57RSB0

FG144

Pin Number A3P125 Function

G1 GFA1/IO121RSB1

G2 GND

G3 VCCPLF

G4 GFA0/IO122RSB1

G5 GND

G6 GND

G7 GND

G8 GDC1/IO61RSB0

G9 IO48RSB0

G10 GCC2/IO59RSB0

G11 IO47RSB0

G12 GCB2/IO58RSB0

H1 VCC

H2 GFB2/IO119RSB1

H3 GFC2/IO118RSB1

H4 GEC1/IO112RSB1

H5 VCC

H6 IO50RSB0

H7 IO60RSB0

H8 GDB2/IO71RSB1

H9 GDC0/IO62RSB0

H10 VCCIB0

H11 IO49RSB0

H12 VCC

J1 GEB1/IO110RSB1

J2 IO115RSB1

J3 VCCIB1

J4 GEC0/IO111RSB1

J5 IO116RSB1

J6 IO117RSB1

J7 VCC

J8 TCK

J9 GDA2/IO70RSB1

J10 TDO

J11 GDA1/IO65RSB0

J12 GDB1/IO63RSB0

FG144

Pin Number A3P125 Function
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FG256

Pin Number A3P1000 Function

A1 GND

A2 GAA0/IO00RSB0

A3 GAA1/IO01RSB0

A4 GAB0/IO02RSB0

A5 IO16RSB0

A6 IO22RSB0

A7 IO28RSB0

A8 IO35RSB0

A9 IO45RSB0

A10 IO50RSB0

A11 IO55RSB0

A12 IO61RSB0

A13 GBB1/IO75RSB0

A14 GBA0/IO76RSB0

A15 GBA1/IO77RSB0

A16 GND

B1 GAB2/IO224PDB3

B2 GAA2/IO225PDB3

B3 GNDQ

B4 GAB1/IO03RSB0

B5 IO17RSB0

B6 IO21RSB0

B7 IO27RSB0

B8 IO34RSB0

B9 IO44RSB0

B10 IO51RSB0

B11 IO57RSB0

B12 GBC1/IO73RSB0

B13 GBB0/IO74RSB0

B14 IO71RSB0

B15 GBA2/IO78PDB1

B16 IO81PDB1

C1 IO224NDB3

C2 IO225NDB3

C3 VMV3

C4 IO11RSB0

C5 GAC0/IO04RSB0

C6 GAC1/IO05RSB0

C7 IO25RSB0

C8 IO36RSB0

C9 IO42RSB0

C10 IO49RSB0

C11 IO56RSB0

C12 GBC0/IO72RSB0

C13 IO62RSB0

C14 VMV0

C15 IO78NDB1

C16 IO81NDB1

D1 IO222NDB3

D2 IO222PDB3

D3 GAC2/IO223PDB3

D4 IO223NDB3

D5 GNDQ

D6 IO23RSB0

D7 IO29RSB0

D8 IO33RSB0

D9 IO46RSB0

D10 IO52RSB0

D11 IO60RSB0

D12 GNDQ

D13 IO80NDB1

D14 GBB2/IO79PDB1

D15 IO79NDB1

D16 IO82NSB1

E1 IO217PDB3

E2 IO218PDB3

E3 IO221NDB3

E4 IO221PDB3

E5 VMV0

E6 VCCIB0

E7 VCCIB0

E8 IO38RSB0

FG256

Pin Number A3P1000 Function

E9 IO47RSB0

E10 VCCIB0

E11 VCCIB0

E12 VMV1

E13 GBC2/IO80PDB1

E14 IO83PPB1

E15 IO86PPB1

E16 IO87PDB1

F1 IO217NDB3

F2 IO218NDB3

F3 IO216PDB3

F4 IO216NDB3

F5 VCCIB3

F6 GND

F7 VCC

F8 VCC

F9 VCC

F10 VCC

F11 GND

F12 VCCIB1

F13 IO83NPB1

F14 IO86NPB1

F15 IO90PPB1

F16 IO87NDB1

G1 IO210PSB3

G2 IO213NDB3

G3 IO213PDB3

G4 GFC1/IO209PPB3

G5 VCCIB3

G6 VCC

G7 GND

G8 GND

G9 GND

G10 GND

G11 VCC

G12 VCCIB1

FG256

Pin Number A3P1000 Function
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P9 IO137RSB2

P10 IO134RSB2

P11 IO128RSB2

P12 VMV1

P13 TCK

P14 VPUMP

P15 TRST

P16 GDA0/IO113NDB1

R1 GEA1/IO188PDB3

R2 GEA0/IO188NDB3

R3 IO184RSB2

R4 GEC2/IO185RSB2

R5 IO168RSB2

R6 IO163RSB2

R7 IO157RSB2

R8 IO149RSB2

R9 IO143RSB2

R10 IO138RSB2

R11 IO131RSB2

R12 IO125RSB2

R13 GDB2/IO115RSB2

R14 TDI

R15 GNDQ

R16 TDO

T1 GND

T2 IO183RSB2

T3 GEB2/IO186RSB2

T4 IO172RSB2

T5 IO170RSB2

T6 IO164RSB2

T7 IO158RSB2

T8 IO153RSB2

T9 IO142RSB2

T10 IO135RSB2

T11 IO130RSB2

T12 GDC2/IO116RSB2

FG256

Pin Number A3P1000 Function

T13 IO120RSB2

T14 GDA2/IO114RSB2

T15 TMS

T16 GND

FG256

Pin Number A3P1000 Function
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Y15 VCC

Y16 NC

Y17 NC

Y18 GND

Y19 NC

Y20 NC

Y21 NC

Y22 VCCIB1

AA1 GND

AA2 VCCIB3

AA3 NC

AA4 IO181RSB2

AA5 IO178RSB2

AA6 IO175RSB2

AA7 IO169RSB2

AA8 IO166RSB2

AA9 IO160RSB2

AA10 IO152RSB2

AA11 IO146RSB2

AA12 IO139RSB2

AA13 IO133RSB2

AA14 NC

AA15 NC

AA16 IO122RSB2

AA17 IO119RSB2

AA18 IO117RSB2

AA19 NC

AA20 NC

AA21 VCCIB1

AA22 GND

AB1 GND

AB2 GND

AB3 VCCIB2

AB4 IO180RSB2

AB5 IO176RSB2

AB6 IO173RSB2

FG484

Pin Number A3P1000 Function

AB7 IO167RSB2

AB8 IO162RSB2

AB9 IO156RSB2

AB10 IO150RSB2

AB11 IO145RSB2

AB12 IO144RSB2

AB13 IO132RSB2

AB14 IO127RSB2

AB15 IO126RSB2

AB16 IO123RSB2

AB17 IO121RSB2

AB18 IO118RSB2

AB19 NC

AB20 VCCIB2

AB21 GND

AB22 GND

FG484

Pin Number A3P1000 Function
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