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support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
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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
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specific needs of the application.
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Military ProASIC3/EL DC and Switching Characteristics
• JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on I/O
behavior.

PLL Behavior at Brownout Condition
Microsemi recommends using monotonic power supplies or voltage regulators to ensure proper power-
up behavior. Power ramp-up should be monotonic, at least until VCC and VCCPLX exceed brownout
activation levels. The VCC activation level is specified as 1.1 V worst-case (see Figure 2-1 and Figure 2-
2 on page 2-5 for more details).

When PLL power supply voltage and/or VCC levels drop below the VCC brownout levels (0.75 V
± 0.25 V), the PLL output lock signal goes low and/or the output clock is lost. Refer to the "Power-Up/-
Down Behavior of Low-Power Flash Devices" chapter of the Military ProASIC3/EL FPGA Fabric User’s
Guide for information on clock and lock recovery.

Internal Power-Up Activation Sequence
1. Core

2. Input buffers 

Output buffers, after 200 ns delay from input buffer activation.   

Figure 2-1 • Devices Operating at 1.5 V Core – 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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Military ProASIC3/EL DC and Switching Characteristics
Table 2-12 • Quiescent Supply Current (IDD), Static Mode and Active Mode 1

Core Voltage A3PE600L A3PE3000L Units

ICCA Current2

Nominal (25°C) 1.2 V 0.55 2.75 mA

1.5 V 0.83 4.2 mA

Typical maximum (25°C) 1.2 V 9 17 mA

1.5 V 12 20 mA

Military maximum (125°C) 1.2 V 65 165 mA

1.5 V 85 185 mA

ICCI or IJTAG Current3

VCCI / VJTAG = 1.2 V (per bank)
Typical (25°C)

1.2 V 1.7 1.7 µA

VCCI / VJTAG = 1.5 V (per bank)
Typical (25°C)

1.2 V / 1.5 V 1.8 1.8 µA

VCCI / VJTAG = 1.8 V (per bank)
Typical (25°C)

1.2 V / 1.5 V 1.9 1.9 µA

VCCI / VJTAG = 2.5 V (per bank)
Typical (25°C)

1.2 V / 1.5 V 2.2 2.2 µA

VCCI / VJTAG = 3.3 V (per bank)
Typical (25°C)

1.2 V / 1.5 V 2.5 2.5 µA

Notes:

1. IDD = NBANKS × ICCI + ICCA. JTAG counts as one bank when powered.
2. Includes VCC , VCCPLL, and VPUMP currents.

3. Values do not include I/O static contribution (PDC6 and PDC7).

Table 2-13 • Quiescent Supply Current (IDD) Characteristics for A3P250 and A3P1000

Core Voltage A3P250 A3P1000 Units

Nominal (25°C) 1.5 V 3 8 mA

Typical maximum (25°C) 1.5 V 15 30 mA

Military maximum (125°C) 1.5 V 65 150 mA

Note: IDD includes VCC , VPUMP, VCCI, and VMV currents. Values do not include I/O static contribution (PDC6 and PDC7),
which is shown in Table 2-22 on page 2-14.
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Military ProASIC3/EL Low Power Flash FPGAs
Power Consumption of Various Internal Resources

Table 2-20 • Different Components Contributing to Dynamic Power Consumption in Military ProASIC3/EL 
Devices Operating at 1.2 V VCC

Parameter Definition

Device-Specific Dynamic Power 
(µW/MHz)

A3PE3000L A3PE600L

PAC1 Clock contribution of a Global Rib 8.34 3.99

PAC2 Clock contribution of a Global Spine 4.28 2.22

PAC3 Clock contribution of a VersaTile row 0.94 0.94

PAC4 Clock contribution of a VersaTile used as a sequential
module

0.08 0.08

PAC5 First contribution of a VersaTile used as a sequential module 0.05

PAC6 Second contribution of a VersaTile used as a sequential
module

0.19

PAC7 Contribution of a VersaTile used as a combinatorial module 0.11

PAC8 Average contribution of a routing net 0.45

PAC9 Contribution of an I/O input pin (standard-dependent) See Table 2-14 on page 2-9 
through Table 2-16 on page 2-10.

PAC10 Contribution of an I/O output pin (standard-dependent) See Table 2-17 on page 2-11 
through Table 2-19 on page 2-12.

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 1.74
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Military ProASIC3/EL Low Power Flash FPGAs
Figure 2-4 • Input Buffer Timing Model and Delays (Example)
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Military ProASIC3/EL DC and Switching Characteristics
Table 2-41 • I/O Short Currents IOSH/IOSL
Applicable to Advanced I/O Banks for A3P250 and A3P1000 Only

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

3.3 V LVTTL / 3.3V LVCMOS 2 mA 25 27

4 mA 25 27

6 mA 51 54

8 mA 51 54

12 mA 103 109

16 mA 132 127

24 mA 268 181

3.3 V LVCMOS Wide Range 100 µA Same specification as regular LVCMOS 3.3 V 

2.5 V LVCMOS 2 mA 16 18

4 mA 16 18

6 mA 32 37

8 mA 32 37

12 mA 65 74

16 mA 83 87

24 mA 169 124

1.8 V LVCMOS 2 mA 9 11

4 mA 17 22

6 mA 35 44

8 mA 45 51

12 mA 91 74

16 mA 91 74

1.5 V LVCMOS 2 mA 13 16

4 mA 25 33

6 mA 32 39

8 mA 66 55

12 mA 66 55

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

Note: *TJ = 100°C
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Military ProASIC3/EL Low Power Flash FPGAs
Timing Characteristics

1.2 V DC Core Voltage  

Table 2-74 • 2.5 V LVCMOS Low Slew
Military-Case Conditions: TJ = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3 V
Applicable to Pro I/Os for A3PE600L and A3PE3000L Only

Drive 
Strength

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

4 mA Std. 0.80 6.87 0.05 2.04 2.56 0.52 6.99 5.83 2.70 2.19 9.20 8.03 ns 

–1 0.68 5.84 0.05 1.73 2.17 0.44 5.95 4.96 2.29 1.86 7.82 6.83 ns 

8 mA Std. 0.80 5.62 0.05 2.04 2.56 0.52 5.72 4.94 3.08 2.90 7.92 7.14 ns 

–1 0.68 4.78 0.05 1.73 2.17 044 4.86 4.20 2.62 2.47 6.74 6.08 ns 

12 mA Std. 0.80 4.73 0.05 2.04 2.56 0.52 4.81 4.30 3.34 3.38 7.01 6.50 ns 

–1 0.68 4.02 0.05 1.73 2.17 0.44 4.09 3.65 2.84 2.87 5.97 5.53 ns 

16 mA Std. 0.80 4.46 0.05 2.04 2.56 0.52 4.53 4.16 3.39 3.50 6.74 6.36 ns 

–1 0.68 3.79 0.05 1.73 2.17 0.44 3.86 3.54 2.89 2.98 5.73 5.41 ns 

24 mA Std. 0.80 4.34 0.05 2.04 2.56 0.52 4.41 4.17 3.47 3.96 6.62 6.38 ns 

–1 0.68 3.69 0.05 1.73 2.17 0.44 3.75 3.55 2.95 3.96 5.63 5.43 ns 

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

Table 2-75 • 2.5 V LVCMOS High Slew
Military-Case Conditions: TJ = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3 V
Applicable to Pro I/Os for A3PE600L and A3PE3000L Only

Drive 
Strength

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

4 mA Std. 0.80 3.51 0.05 2.04 2.56 0.52 3.56 3.13 2.70 2.27 5.77 5.33 ns 

–1 0.68 2.98 0.05 1.73 2.17 0.44 3.03 2.66 2.29 1.93 4.91 4.53 ns 

8 mA Std. 0.80 2.87 0.05 2.04 2.56 0.52 2.92 2.40 3.08 3.01 5.12 4.61 ns 

–1 0.68 2.44 0.05 1.73 2.17 0.44 2.48 2.05 2.62 2.56 4.36 3.92 ns 

12 mA Std. 0.80 2.50 0.05 2.04 2.56 0.52 2.53 2.05 3.34 3.47 4.74 4.25 ns 

–1 0.68 2.12 0.05 1.73 2.17 0.44 2.15 1.74 2.84 2.95 4.03 3.62 ns 

16 mA Std. 0.80 2.43 0.05 2.04 2.56 0.52 2.47 1.98 3.39 3.59 4.67 4.19 ns 

–1 0.68 2.07 0.05 1.73 2.17 0.44 2.10 1.69 2.89 3.06 3.97 3.56 ns 

24 mA Std. 0.80 2.44 0.05 2.04 2.56 0.52 2.48 1.90 3.47 4.08 4.68 4.10 ns 

–1 0.68 2.08 0.05 1.73 2.17 0.44 2.11 1.61 2.95 3.47 3.98 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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Military ProASIC3/EL Low Power Flash FPGAs
Table 2-78 • 2.5 V LVCMOS Low Slew
Military-Case Conditions: TJ = 125°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. 0.63 7.07 0.05 1.44 0.45 7.20 6.32 2.95 2.43 9.66 8.78 ns 

–1 0.54 6.02 0.04 1.23 0.39 6.13 5.38 2.51 2.06 8.22 7.47 ns 

6 mA Std. 0.63 5.91 0.05 1.44 0.45 6.02 5.42 3.35 3.18 8.48 7.88 ns 

–1 0.54 5.03 0.04 1.23 0.39 5.12 4.61 2.85 2.70 7.21 6.70 ns 

8 mA Std. 0.63 5.91 0.05 1.44 0.45 6.02 5.42 3.35 3.18 8.48 7.88 ns 

–1 0.54 5.03 0.04 1.23 0.39 5.12 4.61 2.85 2.70 7.21 6.70 ns 

12 mA Std. 0.63 5.05 0.05 1.44 0.45 5.15 4.79 3.63 3.66 7.61 7.25 ns 

–1 0.54 4.30 0.04 1.23 0.39 4.38 4.07 3.09 3.11 6.47 6.17 ns 

16 mA Std. 0.63 4.78 0.05 1.44 0.45 4.86 4.65 3.70 3.78 7.32 7.10 ns 

–1 0.54 4.06 0.04 1.23 0.39 4.14 3.95 3.14 3.22 6.23 6.04 ns 

24 mA Std. 0.63 4.71 0.05 1.44 0.45 4.73 4.71 3.78 4.26 7.19 7.17 ns 

–1 0.54 4.01 0.04 1.23 0.39 4.03 4.01 3.21 3.62 6.12 6.10 ns 

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Table 2-79 • 2.5 V LVCMOS High Slew
Military-Case Conditions: TJ = 125°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. 0.63 3.63 0.05 1.44 0.45 3.70 3.34 2.94 2.53 6.16 5.80 ns 

–1 0.54 3.09 0.04 1.23 0.39 3.15 2.84 2.51 2.16 5.24 4.94 ns 

6 mA Std. 0.63 2.99 0.05 1.44 0.45 3.04 2.59 3.35 3.30 5.50 5.05 ns 

–1 0.54 2.54 0.04 1.23 0.39 2.59 2.20 2.85 2.81 4.68 4.30 ns 

8 mA Std. 0.63 2.99 0.05 1.44 0.45 3.04 2.59 3.35 3.30 5.50 5.05 ns 

–1 0.54 2.54 0.04 1.23 0.39 2.59 2.20 2.85 2.81 4.68 4.30 ns 

12 mA Std. 0.63 2.65 0.05 1.44 0.45 2.70 2.23 3.63 3.78 5.16 4.69 ns 

–1 0.54 2.26 0.04 1.23 0.39 2.30 1.89 3.09 3.22 4.39 3.99 ns 

16 mA Std. 0.63 2.59 0.05 1.44 0.45 2.64 2.16 3.70 3.90 5.10 4.62 ns 

–1 0.54 2.21 0.04 1.23 0.39 2.25 1.83 3.15 3.32 4.34 3.93 ns 

24 mA Std. 0.63 2.61 0.05 1.44 0.45 2.66 2.08 3.78 4.40 5.12 4.54 ns 

–1 0.54 2.22 0.04 1.23 0.39 2.26 1.77 3.22 3.74 4.35 3.87 ns 

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Military ProASIC3/EL DC and Switching Characteristics
Table 2-84 • Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus I/O I/O Banks

1.8 V
LVCMOS VIL VIH VOL VOH IOL IOH IOSL IOSH IIL

1 IIH
2

Drive
Strength

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V mA mA

Max. 
mA3

Max. 
mA3 µA4 µA4

2 mA –0.3 0.35 * VCCI  0.65 * VCCI 1.9  0.45  VCCI – 0.45 2 2 9 11 15 15

4 mA  –0.3 0.35 * VCCI  0.65 * VCCI 1.9  0.45  VCCI – 0.45 4 4 17 22 15 15

6 mA  –0.3 0.35 * VCCI  0.65 * VCCI 1.9  0.45  VCCI – 0.45 6 6 35 44 15 15

8 mA  –0.3 0.35 * VCCI  0.65 * VCCI 1.9  0.45  VCCI – 0.45 8 8 35 44 15 15

Notes:

1. IIL is the input leakage current per I/O pin over recommended operation conditions where –0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

larger when operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.

4. Currents are measured at 125°C junction temperature.

5. Software default selection highlighted in gray.

Figure 2-10 • AC Loading

Table 2-85 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLOAD (pF)

0 1.8 0.9 – 5

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-25 for a complete table of trip points.

Test Point
Test Point

Enable PathDatapath 5 pF

R = 1 k R to VCCI for tLZ / tZL / tZLS
R to GND for tHZ / tZH / tZHS

5 pF for tZH / tZHS / tZL / tZLS
5 pF for tHZ / tLZ
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Military ProASIC3/EL DC and Switching Characteristics
Table 2-96 • Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus I/O Banks

1.5 V
LVCMOS VIL VIH VOL VOH IOL IOH IOSL IOSH IIL

1 IIH
2

Drive
Strength

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V mA mA

Max.
mA3

Max.
mA3 µA4 µA4

2 mA  –0.3  0.35 * VCCI  0.65 * VCCI 1.575  0.25 * VCCI  0.75 * VCCI 2 2 13 16 15 15

4 mA  –0.3  0.35 * VCCI  0.65 * VCCI 1.575  0.25 * VCCI  0.75 * VCCI 4 4 25 33 15 15

Notes:

1. IIL is the input leakage current per I/O pin over recommended operation conditions where –0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

larger when operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.

4. Currents are measured at 125°C junction temperature.

5. Software default selection highlighted in gray.

Figure 2-11 • AC Loading

Table 2-97 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLOAD (pF)

0 1.5 0.75 – 5

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-25 for a complete table of trip points.

Test Point
Test Point

Enable PathDatapath 5 pF

R = 1 k R to VCCI for tLZ / tZL / tZLS
R to GND for tHZ / tZH / tZHS

5 pF for tZH / tZHS / tZL / tZLS
5 pF for tHZ / tLZ
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Military ProASIC3/EL Low Power Flash FPGAs
Timing Characteristics

1.2 V DC Core Voltage  

Table 2-98 • 1.5 V LVCMOS Low Slew
Military-Case Conditions: TJ = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.4 V
Applicable to Pro I/Os for A3PE600L and A3PE3000L Only

Drive 
Strength

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

2 mA Std. 0.80 9.53 0.05 2.19 3.06 0.52 9.69 7.88 3.38 2.67 11.90 10.09 ns 

–1 0.68 8.10 0.05 1.86 2.61 0.44 8.25 6.71 2.87 2.27 10.12 8.58 ns 

4 mA Std. 0.80 8.14 0.05 2.19 3.06 0.52 8.28 6.89 3.74 3.34 10.49 9.09 ns 

–1 0.68 6.93 0.05 1.86 2.61 0.44 7.05 5.86 3.18 2.84 8.92 7.74 ns 

6 mA Std. 0.80 7.64 0.05 2.19 3.06 0.52 7.78 6.70 3.82 3.52 9.98 8.91 ns 

–1 0.68 6.50 0.05 1.86 2.61 0.44 6.61 5.70 3.25 2.99 8.49 7.58 ns 

8 mA Std. 0.80 7.55 0.05 2.19 3.06 0.52 7.68 6.71 3.41 4.19 9.88 8.91 ns 

–1 0.68 6.42 0.05 1.86 2.61 0.44 6.53 5.71 2.90 3.56 8.41 7.58 ns 

12 mA Std. 0.80 7.55 0.05 2.19 3.06 0.52 7.68 6.71 3.41 4.19 9.88 8.91 ns

–1 0.68 6.42 0.05 1.86 2.61 0.44 6.53 5.71 2.90 3.56 8.41 7.58 ns

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

Table 2-99 • 1.5 V LVCMOS High Slew
Military-Case Conditions: TJ = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.4 V
Applicable to Pro I/Os for A3PE600L and A3PE3000L Only

Drive 
Strength

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

2 mA Std. 0.80 3.91 0.05 2.19 3.06 0.52 3.98 3.54 3.37 2.78 6.18 5.75 ns 

–1 0.68 3.33 0.05 1.86 2.61 0.44 3.38 3.01 2.86 2.36 5.26 4.89 ns 

4 mA Std. 0.80 3.34 0.05 2.19 3.06 0.52 3.39 2.90 3.73 3.45 5.60 5.11 ns 

–1 0.68 2.84 0.05 1.86 2.61 0.44 2.88 2.47 3.17 2.93 4.76 4.35 ns 

6 mA Std. 0.80 3.23 0.05 2.19 3.06 0.52 3.28 2.78 3.81 3.64 5.48 4.99 ns 

–1 0.68 2.74 0.05 1.86 2.61 0.44 2.79 2.37 3.24 3.09 4.66 4.24 ns 

8 mA Std. 0.80 3.19 0.05 2.19 3.06 0.52 3.24 2.63 3.93 4.33 5.45 4.84 ns 

–1 0.68 2.71 0.05 1.86 2.61 0.44 2.76 2.24 3.34 3.69 4.63 4.12 ns 

12 mA Std. 0.80 3.19 0.05 2.19 3.06 0.52 3.24 2.63 3.93 4.33 5.45 4.84 ns

–1 0.68 2.71 0.05 1.86 2.61 0.44 2.76 2.24 3.34 3.69 4.63 4.12 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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1.2 V LVCMOS Wide Range

Table 2-110 • Minimum and Maximum DC Input and Output Levels 
Applicable to Pro I/O Banks for A3PE600L and A3PE3000L Operating at 1.2 V Core Voltage 

1.2 V
LVCMOS 
Wide Range1

Equiv. 
Software 
Default 
Drive 

Strength 
Option2

VIL VIH VOL VOH IOL IOH IOSH IOSL IIL
3 IIH

4

Drive
Strength

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V µA µA

Max.
mA5

Max.
mA5 µA6 µA6

100 µA 2 mA –0.3  0.3 * VCCI 0.7 * VCCI 3.6  0.25 * VCCI  0.75 * VCCI 100 100 TBD TBD  15  15

Notes:

1. Applicable to A3PE600L and A3PE3000L devices only.
2. Note that 1.2 V LVCMOS wide range is applicable to 100 µA drive strength only. The configuration will not operate at the

equivalent software default drive strength. These values are for normal ranges only.

3. IIL is the input leakage current per I/O pin over recommended operation conditions where –0.3 V < VIN < VIL.

4. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

5. Currents are measured at 100°C junction temperature and maximum voltage.

6. Currents are measured at 125°C junction temperature.

7. Software default selection highlighted in gray.

Figure 2-13 • AC Loading

Table 2-111 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLOAD (pF)

0 1.2 0.6 – 5

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-25 for a complete table of trip points.

Test Point
Test Point

Enable PathDatapath 5 pF

R = 1 k
R to VCCI for tLZ / tZL / tZLS
R to GND for tHZ / tZH / tZHS

5 pF for tZH / tZHS / tZL / tZLS
5 pF for tHZ / tLZ
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Table 2-180 • Output Enable Register Propagation Delays
Military-Case Conditions: TJ = 125°C, Worst-Case VCC = 1.425 V for A3P250 and A3P1000

Parameter Description –1 Std. Units

tOECLKQ Clock-to-Q of the Output Enable Register 0.54 0.63 ns

tOESUD Data Setup Time for the Output Enable Register 0.38 0.44 ns

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

tOESUE Enable Setup Time for the Output Enable Register 0.52 0.62 ns

tOEHE Enable Hold Time for the Output Enable Register 0.00 0.00 ns

tOECLR2Q Asynchronous Clear-to-Q of the Output Enable Register 0.80 0.94 ns

tOEPRE2Q Asynchronous Preset-to-Q of the Output Enable Register 0.80 0.94 ns

tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register 0.00 0.00 ns

tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register 0.27 0.31 ns

tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register 0.00 0.00 ns

tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register 0.27 0.31 ns

tOEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.25 0.30 ns

tOEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.25 0.30 ns

tOECKMPWH Clock Minimum Pulse Width HIGH for the Output Enable Register 0.41 0.48 ns

tOECKMPWL Clock Minimum Pulse Width LOW for the Output Enable Register 0.37 0.43 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Global Tree Timing Characteristics
Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include I/O input buffer clock delays, as these are I/O standard–dependent, and the clock may be driven
and conditioned internally by the CCC module. For more details on clock conditioning capabilities, refer
to the "Clock Conditioning Circuits" section on page 2-123. Table 2-195 to Table 2-198 on page 2-121
present minimum and maximum global clock delays within each device. Minimum and maximum delays
are measured with minimum and maximum loading.

Timing Characteristics

1.2 V DC Core Voltage  

Table 2-195 • A3PE600L Global Resource
Military-Case Conditions: TJ = 125°C, VCC = 1.14 V

Parameter Description

–1 Std.

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

tRCKL Input LOW Delay for Global Clock 0.95 1.23 1.12 1.44 ns

tRCKH Input HIGH Delay for Global Clock 0.94 1.26 1.10 1.48 ns

tRCKMPWH Minimum Pulse Width HIGH for Global Clock ns

tRCKMPWL Minimum Pulse Width LOW for Global Clock ns

tRCKSW Maximum Skew for Global Clock 0.32 0.38 ns

FRMAX Maximum Frequency for Global Clock MHz

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 2-6 on page 2-6 for derating
values.

Table 2-196 • A3PE3000L Global Resource
Military-Case Conditions: TJ = 125°C, VCC = 1.14 V

Parameter Description

–1 Std.

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

tRCKL Input LOW Delay for Global Clock 1.81 2.09 2.13 2.42 ns

tRCKH Input HIGH Delay for Global Clock 1.80 2.13 2.12 2.45 ns

tRCKMPWH Minimum Pulse Width HIGH for Global Clock ns

tRCKMPWL Minimum Pulse Width LOW for Global Clock ns

tRCKSW Maximum Skew for Global Clock 0.32 0.38 ns

FRMAX Maximum Frequency for Global Clock MHz

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 2-6 on page 2-6 for derating
values.
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Pin Descriptions and Packaging
VCOMPLA/B/C/D/E/F PLL Ground
Ground to analog PLL power supplies. When the PLLs are not used, the Microsemi Designer place-and-
route tool automatically disables the unused PLLs to lower power consumption. The user should tie
unused VCCPLx and VCOMPLx pins to ground.

• There is one VCOMPLF pin on A3P250 and A3P1000 devices.

• There are six VCOMPL pins (PLL ground) on A3PE600L and A3PE3000L devices. 

VJTAG JTAG Supply Voltage
Military ProASIC3/EL 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). 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. It should be noted that VCC is required to be powered for JTAG operation; VJTAG alone is
insufficient. If a device is in a JTAG chain of interconnected boards, the board containing the device can
be powered down, provided both VJTAG and VCC to the part remain powered; otherwise, JTAG signals
will not be able to transition the device, even in bypass mode.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent
filtering capacitors rather than supplying them from a common rail.

VPUMP Programming Supply Voltage
A3P250 and A3P1000 devices support single-voltage ISP of the configuration flash and FlashROM. For
programming, VPUMP should be 3.3 V nominal. During normal device operation, VPUMP can be left
floating or can be tied (pulled up) to any voltage between 0 V and the VPUMP maximum. Programming
power supply voltage (VPUMP) range is listed in Table 2-2 on page 2-2.

When the VPUMP pin is tied to ground, it will shut off the charge pump circuitry, resulting in no sources of
oscillation from the charge pump circuitry. 

For proper programming, 0.01 µF and 0.33 µF capacitors (both rated at 16 V) are to be connected in
parallel across VPUMP and GND, and positioned as close to the FPGA pins as possible.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent
filtering capacitors rather than supplying them from a common rail.

User-Defined Supply Pins
VREF I/O Voltage Reference
Reference voltage for I/O minibanks in A3PE600L and A3PE3000L devices. VREF pins are configured
by the user from regular I/Os, and any I/O in a bank, except JTAG I/Os, can be designated the voltage
reference I/O. Only certain I/O standards require a voltage reference—HSTL (I) and (II), SSTL2 (I) and
(II), SSTL3 (I) and (II), and GTL/GTL+. One VREF pin can support the number of I/Os available in its
minibank.

User Pins
I/O User Input/Output
The I/O pin functions as an input, output, tristate, or bidirectional buffer. Input and output signal levels are
compatible with the I/O standard selected. 

During programming, I/Os become tristated and weakly pulled up to VCCI. With VCCI, VMV, and VCC
supplies continuously powered up, when the device transitions from programming to operating mode, the
I/Os are instantly configured to the desired user configuration.

Unused I/Os are configured as follows:

• Output buffer is disabled (with tristate value of high impedance)

• Input buffer is disabled (with tristate value of high impedance)

• Weak pull-up is programmed
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Special Function Pins
NC No Connect
This pin is not connected to circuitry within the device. These pins can be driven to any voltage or can be
left floating with no effect on the operation of the device.

DC Do Not Connect
This pin should not be connected to any signals on the PCB. These pins should be left unconnected. 

Packaging
Semiconductor technology is constantly shrinking in size while growing in capability and functional
integration. To enable next-generation silicon technologies, semiconductor packages have also evolved
to provide improved performance and flexibility.

Microsemi consistently delivers packages that provide the necessary mechanical and environmental
protection to ensure consistent reliability and performance. Microsemi IC packaging technology
efficiently supports high-density FPGAs with large-pin-count Ball Grid Arrays (BGAs), but is also flexible
enough to accommodate stringent form factor requirements for Chip Scale Packaging (CSP). In addition,
Microsemi offers a variety of packages designed to meet your most demanding application and economic
requirements for today's embedded and mobile systems.

Related Documents

User’s Guides
Military ProASIC3/EL Device Family User’s Guide

http://www.microsemi.com/document-portal/doc_view/130864-military-proasic3-el-fpga-fabric-user-s-
guide

Packaging
The following documents provide packaging information and device selection for low power flash
devices. 

Product Catalog
http://www.microsemi.com/documents/ProdCat_PIB.pdf

Lists devices currently recommended for new designs and the packages available for each member of
the family. Use this document or the datasheet tables to determine the best package for your design, and
which package drawing to use.

Package Mechanical Drawings 
http://www.microsemi.com/document-portal/doc_view/131095-package-mechanical-drawings

This document contains the package mechanical drawings for all packages currently or previously
supplied by Microsemi. Use the bookmarks to navigate to the package mechanical drawings. 

Additional packaging materials are at http://www.microsemi.com/products/fpga-soc/solutions.
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Package Pin Assignments
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

E9 IO47RSB0

E10 VCCIB0

E11 VCCIB0

E12 VMV1

FG256

Pin Number A3P1000 Function

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

G13 GCC1/IO91PPB1

G14 IO90NPB1

G15 IO88PDB1

G16 IO88NDB1

H1 GFB0/IO208NPB3

H2 GFA0/IO207NDB3

FG256

Pin Number A3P1000 Function
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Y3 NC

Y4 IO182RSB2

Y5 GND

Y6 IO177RSB2

Y7 IO174RSB2

Y8 VCC

Y9 VCC

Y10 IO154RSB2

Y11 IO148RSB2

Y12 IO140RSB2

Y13 NC

Y14 VCC

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

FG484

Pin 
Number A3P1000 Function

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

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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FG896

Note
For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/products/fpga-soc/solutions.

 

Note: This is the bottom view.
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L8 IO293PDB7V2

L9 IO293NDB7V2

L10 IO307NPB7V4

L11 VCC

L12 VCC

L13 VCC

L14 VCC

L15 VCC

L16 VCC

L17 VCC

L18 VCC

L19 VCC

L20 VCC

L21 IO78NPB1V4

L22 IO104NPB2V2

L23 IO98NDB2V2

L24 IO98PDB2V2

L25 IO87PDB2V0

L26 IO87NDB2V0

L27 IO97PDB2V1

L28 IO101PDB2V2

L29 IO103PDB2V2

L30 IO119NDB3V0

M1 IO282NDB7V1

M2 IO282PDB7V1

M3 IO292NDB7V2

M4 IO292PDB7V2

M5 IO283NDB7V1

M6 IO285PDB7V1

M7 IO287PDB7V1

M8 IO289PDB7V1

M9 IO289NDB7V1

M10 VCCIB7

M11 VCC

M12 GND

M13 GND

FG896

Pin Number A3PE3000L Function
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5 – Datasheet Information

List of Changes
The following table lists critical changes that were made in each revision of the datasheet.

Revision Changes Page

Revision 5
(September 2014)

Updated FG896 package in the "I/Os Per Package 1" table (SAR34171). I-II

Removed reference to JTAG interface operated at 3.3 V from "Advanced Architecture"
section (SAR 34686).

1-4

Fixed table note (1) in Table 2-1 (SAR 47815). 2-1

Deleted ambient temp row and modified notes in Table 2-2 (SAR 59413). 2-2

Removed "5 V-tolerant input buffer and push-pull output buffer" from "2.5 V LVCMOS"
section" (SAR 24916). 

2-49

Removed table notes referencing +/-5% and 350mV differential voltage from 
Table 2-160 (SAR 34810).

2-86

DDR frequency added to Table 2-182, Table 2-183, Table 2-184, Table 2-186,
Table 2-187, Table 2-188 (SAR 56034).

2-105–
2-109

Table note (3) added to Table 2-201 and Table 2-202 to clarify delay increments 
(SAR 34821).

2-123

Terminology clarified in Table 2-203, Table 2-204, Table 2-205, Table 2-206, 
Table 2-207, Table 2-208, Table 2-209, Table 2-210, Table 2-211, Table 2-212, 
Table 2-213, Table 2-214, Table 2-215, Table 2-216, Figure 2-44, Figure 2-45, Figure 
2-46, Figure 2-47, Figure 2-48, and Figure 2-50 (SAR 38237).

2-129 - 
2-145

Revised statement in "VMVx I/O Supply Voltage (quiet)" section per (SAR 38324). 3-1

Libero IDE revised to SoC throughout (SAR 40287). N/A

Revision 4
(April 2014)

Added FG256 under A3P1000 in Table 1 • Military ProASIC3/EL Low-Power Devices,
in "I/Os Per Package 1", "Temperature Grade Offerings", "FG256" section, and
Table 2-5 • Package Thermal Resistivities (SAR 56384). Added Note for Speed Grade
in "Military ProASIC3/EL Ordering Information" section. Also added missing details for
FG484 for A3P1000 to Table 2-5 • Package Thermal Resistivities (SAR 56384).

I, III, 2-6 
and 4-9

Added details related to Speed Grade 2 to the "Military ProASIC3/EL Ordering
Information" section and the "Speed Grade and Temperature Grade Matrix" section
(SAR 56384).

 III

Changed Actel references to Microsemi. NA

Revision 3
(Sept 2012)

The "Security" section was modified to clarify that Microsemi does not support read-
back of programmed data.

1-2

Revision 2
(June 2012)

The FG484 package was added for A3P1000 in Table 1 • Military ProASIC3/EL Low-
Power Devices, the I/Os Per Package 1 table, and the "Temperature Grade Offerings"
table (SAR 39010).

I, II, III

The "FG484" pin table for A3P1000 has been added (SAR 39010). 4-19
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