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I/0s Per Package 1

ProASIC3
Devices A3P0152 | A3P030 | A3P060 | A3P125 A3P250 3 A3P400 3 A3P600 A3P1000
Cortex-M1
Devices M1A3P2503%5 | M1A3P4003 | M1A3P600 | M1A3P1000
110 Type
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Package 17 7] »n »n 7] [=) 7] (=) n a »n a
QN48 - 34 - - - - - - - - -
QN68 49 49 - - - - - - - - -
QN1327 - 81 80 84 87 19 - - - - -
CS121 - - 96 - - - - - - - - -
VQ100 - 77 71 71 68 13 - - - - -
TQ144 - - 91 100 - - - - - - - -
PQ208 - - - 133 151 34 151 34 154 35 154 35
FG144 - - 96 97 97 24 97 25 97 25 97 25
FG256°6 - - - - 157 38 178 38 177 43 177 44
FG484° - - - - - - 194 38 235 60 300 74
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3 FPGA Fabric User Guide to
ensure complying with design and board migration requirements.

2. A3P015 is not recommended for new designs.

3. For A3P250 and A3P400 devices, the maximum number of LVPECL pairs in east and west banks cannot exceed 15. Refer to

the ProASIC3 FPGA Fabric Users Guide for position assignments of the 15 LVPECL pairs.

Each used differential I/O pair reduces the number of single-ended I/Os available by two.

The M1A3P250 device does not support FG256 package.

FG256 and FG484 are footprint-compatible packages.

Package not available.

NSO A

Table 1« ProASIC3 FPGAs Package Sizes Dimensions

Package CS121 QN48 QN68 | QN132° | VQ100 | TQ144 | PQ208 | FG144 | FG256 FG484
Length x Width 6 x6 6 x6 8x8 8x8 14%x14 | 20x20 | 28x28 | 13x13 | 17x17 | 23 x23
(mm x mm)

Nominal Area 36 36 64 64 196 400 784 169 289 529
(mm?)

Pitch (mm) 0.5 0.4 0.4 0.5 0.5 0.5 0.5 1.0 1.0 1.0
Height (mm) 0.99 0.90 0.90 0.75 1.00 1.40 3.40 1.45 1.60 2.23

Note: * Package not available
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/0 Power-Up and Supply Voltage Thresholds for Power-On Reset
(Commercial and Industrial)

Sophisticated power-up management circuitry is designed into every ProASIC®3 device. These circuits ensure easy
transition from the powered-off state to the powered-up state of the device. The many different supplies can power up
in any sequence with minimized current spikes or surges.

In addition, the I/O will be in a known state through the power-up sequence. The basic principle is shown in Figure 2-2
on page 2-5.
There are five regions to consider during power-up.
ProASIC3 I/Os are activated only if ALL of the following three conditions are met:
1. VCC and VCCI are above the minimum specified trip points (Figure 2-2 on page 2-5).
2. VCCI>VCC-0.75V (typical)
3. Chip is in the operating mode.

VCCI Trip Point:
Ramping up: 0.6 V < trip_point_ up < 1.2V
Ramping down: 0.5 V < trip_point_down < 1.1V

VCC Trip Point:
Ramping up: 0.6 V < trip_point_ up< 1.1V
Ramping down: 0.5 V < trip_point_down <1V

VCC and VCCI ramp-up trip points are about 100 mV higher than ramp-down trip points. This specifically built-in
hysteresis prevents undesirable power-up oscillations and current surges. Note the following:

*  During programming, 1/Os become tristated and weakly pulled up to VCCI.
» JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on 1/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 VCCPLLX exceed brownout activation levels. The VCC
activation level is specified as 1.1 V worst-case (see 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 ProASIC3 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.

Thermal Characteristics

Introduction

The temperature variable in the Microsemi Designer software refers to the junction temperature, not the ambient
temperature. This is an important distinction because dynamic and static power consumption cause the chip junction
to be higher than the ambient temperature.

EQ can be used to calculate junction temperature.
T, = Junction Temperature = AT + Tp
where:
Ta = Ambient Temperature
AT = Temperature gradient between junction (silicon) and ambient AT = 0, * P
0j5 = Junction-to-ambient of the package. 6j; numbers are located in Table 2-5 on page 2-6.

j
P = Power dissipation
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Table 2-26 « Summary of I/O Timing Characteristics—Software Default Settings
—2 Speed Grade, Commercial-Case Conditions: T; = 70°C, Worst Case VCC =1.425V,
Worst-Case VCCI (per standard)
Standard I/O Banks
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OStandard | § |55 | g | § |&| 8| 5| 5|5 |8 | 8|53 2[5
3.3V LVTTL/ 8mA | 8mA | High| 35 - 1045(3.29|0.03]|0.75(0.3213.36|280(1.79]|2.01| ns
3.3V LVCMOS
3.3V LVCMOS|100 pA| 8 mA | High| 35 - 1045(15.09]003(1.13]10.32|5.09(4.25|277|3.11 | ns
Wide Range2
2.5V LVCMOS [ 8mA [ 8mA | High| 35 —1045(356]0.03(096|0.32|340(3.56|1.78[1.91| ns
1.8 VLVCMOS | 4 mA | 4 mA | High| 35 —1045(4.74]10.03|1090(0.3214.02(4.74]11.80|1.85| ns
1.5VLVCMOS | 2mA [ 2mA | High| 35 - 10455711003 (1.06|0.32|4.71(5.711183[1.83| ns
Notes:

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

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

2-25
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Table 2-52 « 3.3V LVTTL /3.3 VLVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard Plus 1/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 2 mA Std. 0.60 [ 11.14 ({0.04|1.52| 0.43 | 11.14| 9.54 [3.51|3.61(14.53(12.94| ns

-1 0.51 | 9.48 |0.0411.29| 0.36 | 9.48 | 8.12 (2.99(3.07(12.36| 11.00 | ns

-2 0.45 | 8.32 |0.03|1.14| 0.32 | 8.32 | 7.13 (2.62(2.70(10.85| 9.66 | ns

100 pA 4 mA Std. 0.60 | 6.96 |0.04|1.52| 0.43 | 6.96 | 5.79 (3.99(4.45(10.35| 9.19 | ns

-1 0.51 | 5.92 |0.0411.29| 0.36 | 5.92 | 4.93 (3.39(3.78( 8.81 | 7.82 | ns

-2 0.45 | 5.20 |0.03|1.14| 0.32 | 5.20 | 4.33 |2.98(3.32| 7.73 | 6.86 | ns

100 pA 6 mA Std. 0.60 | 6.96 [0.04|1.52| 0.43 | 6.96 | 5.79 [3.99|4.45(10.35| 9.19 | ns

-1 0.51 | 5.92 |0.0411.29| 0.36 | 5.92 | 4.93 (3.39(3.78( 8.81 | 7.82 | ns

-2 0.45 | 520 |0.03|1.14| 0.32 | 5.20 | 4.33 (2.98(3.32| 7.73 | 6.86 | ns

100 pA 8 mA Std. 0.60 | 4.89 |0.0411.52| 0.43 | 4.89 | 3.92 (4.31(4.98( 8.28 | 7.32 | ns

—1 0.51 | 416 |0.04|1.29( 0.36 | 4.16 | 3.34 |3.67(4.24| 7.04 | 6.22 [ ns

-2 0.45 | 3.65 |0.03|1.14( 0.32 [ 3.65 | 2.93 |3.22(3.72| 6.18 | 546 [ ns

100 pA 16 mA Std. 0.60 | 4.89 |0.04|1.52| 043 [ 489 | 3.92 |4.31(4.98| 828 | 7.32 [ ns

-1 0.51 | 4.16 |0.04|1.29| 0.36 | 4.16 | 3.34 (3.67(4.24| 7.04 | 6.22 | ns

-2 0.45 | 3.65 |0.03|1.14| 0.32 | 3.65 | 2.93 (3.22(3.72| 6.18 | 546 | ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is +100 uA. 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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Table 2-53 « 3.3 VLVTTL/ 3.3V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Plus 1/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDlN tpy tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 2 mA Std. 0.60 | 14.97 |10.04|1.52| 0.43 [14.97|12.79|3.52(3.41|18.36 | 16.18 | ns

-1 0.51 [12.730.04|1.29| 0.36 |12.73|10.88(2.99(2.90(15.62|13.77 | ns

-2 0.45 [ 11.18|0.03|1.14| 0.32 | 11.18| 9.55 [2.63[2.55(13.71[12.08 | ns

100 pA 4 mA Std. 0.60 [10.36|0.04|1.52| 0.43 |10.36| 8.93 [3.99(4.24(13.75|12.33| ns

-1 0.51 | 8.81 |0.04|1.29| 0.36 | 8.81 | 7.60 [3.39(3.60(11.70[10.49| ns

-2 045 | 7.74 |10.03|1.14| 032 | 7.74 | 6.67 |2.98(3.16|10.27| 9.21 | ns

100 pA 6 mA Std. 0.60 | 10.36 |0.04 | 1.52| 0.43 [10.36 | 8.93 |3.99(4.24|13.75|12.33( ns

-1 0.51 | 8.81 |0.04|1.29| 0.36 | 8.81 | 7.60 [3.39(3.60(11.70[10.49| ns

-2 0.45 | 7.74 |0.03|1.14| 0.32 | 7.74 | 6.67 [2.98(3.16(10.27| 9.21 | ns

100 pA 8 mA Std. 0.60 | 7.81 |0.04|1.52| 0.43 | 7.81 | 6.85 [4.32(4.76(11.20[10.24 | ns

-1 0.51 | 6.64 |0.04|1.29| 0.36 | 6.64 | 5.82 [3.67[4.05( 9.53 | 8.71 | ns

-2 0.45 | 5.83 |0.03|1.14| 0.32 [ 583 | 5.11 |3.22(3.56| 8.36 | 7.65 | ns
100 pA 16 mA Std. 0.60 | 7.81 |0.04|1.52| 0.43 [ 7.81 | 6.85 |4.32(4.76|11.20 | 10.24 | ns

-1 0.51 | 6.64 |0.04|1.29| 0.36 | 6.64 | 5.82 [3.67[4.05( 9.53 | 8.71 | ns

-2 0.45 | 5.83 |0.03|1.14| 0.32 | 5.83 | 5.11 [3.22(3.56| 8.36 | 7.65 | ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is +100 uA. 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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Table 2-58 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

2.5V LVCMOS VIL VIH VOL | VOH |IOL|IOH| IOSL IOSH TR

Min. Max., Min. Max. Max. Min. Max. Max.
Drive Strength ', ', ' ' Y, V |mA|mA| mA3 mA3  |pA?|pA?
2 mA -0.3 0.7 1.7 3.6 0.7 17 | 2] 2 16 18 10 | 10
4 mA -0.3 0.7 1.7 3.6 0.7 1.7 41 4 16 18 10| 10
6 mA -0.3 0.7 1.7 3.6 0.7 17 | 6| 6 32 37 10 | 10
8 mA -0.3 0.7 1.7 3.6 0.7 1.7 8| 8 32 37 10| 10
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 high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

A

R to VCCI for t, 5/ ty / ty g

R=1kQ
R to GND for ty / ty / tzng

Test Point

Datapath T 35PF  Enable Path == 35 pF for t,,, / tyyg / ty / by
T 35 pF for tyz /{7

Test Point

Figure 2-8 « AC Loading

Table 2-59 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CrLoap (pPF)
0 25 1.2 35

Note: *Measuring point = Vitrip. See Table 2-22 on page 2-22 for a complete table of trip points.
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Table 2-73 » 1.8 V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7 V
Applicable to Standard Plus 1/0 Banks

Drive Speed
Strength | Grade | tpoyr | top | toin | tey |teout | tzu | tzu | tz | thz | tzus | tzus | Units
2 mA Std. 066 | 14.80 | 0.04 | 1.20 | 043 [13.49(14.80 | 225 | 1.46 | 1573 [17.04 | ns

-1 0.56 [ 12.59 | 0.04 | 1.02 | 0.36 | 11.48 | 1259 1.91 | 1.25 | 13.38 | 14.49 [ ns
-2 0.49 [ 11.05 | 0.03 | 090 | 0.32 |10.08 |11.05 | 1.68 | 1.09 | 11.75 [ 12.72 | ns
4 mA Std. 066 | 9.90 | 0.04 | 120 | 043 | 9.73 [ 9.90 | 265 | 2.50 | 11.97 | 1213 | ns
-1 056 | 842 | 004 | 1.02 | 036 | 828 | 842 | 226 | 2.12 [ 10.18|10.32| ns
-2 049 | 739 [ 003 |09 | 032 | 7.27 | 7.39 | 1.98 | 1.86 | 8.94 | 9.06 ns
6 mA Std. 066 | 744 [ 004 | 120 | 043 | 7.58 | 7.32 | 294 | 299 | 9.81 | 9.56 ns
-1 056 | 6.33 [ 004 | 102 | 036 | 6.44 | 6.23 | 250 | 2.54 | 8.35 | 8.13 ns
-2 049 | 555 [ 003 | 090 | 032 | 566 | 547 [ 219 | 223 | 7.33 | 7.14 ns
8 mA Std. 066 | 744 | 004 | 120 | 043 [ 758 [ 7.32 [ 294 | 299 | 9.81 | 9.56 ns
-1 056 | 6.33 | 004|102 036 | 644 | 6.23 [ 250 | 2.54 | 835 | 8.13 ns
-2 049 | 555 [ 003 | 090 | 032 | 566 | 547 [ 219 | 223 | 7.33 | 7.14 ns

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

Table 2-74 » 1.8 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7V
Applicable to Standard 1/O Banks

Drive Speed

Strength Grade | tpourt tpp toin tpy teour tz tzn t 2 thz Units

2mA Std. 0.66 11.21 | 0.04 | 1.20 0.43 8.53 11.21 199 | 1.21 ns
-1 0.56 9.54 0.04 | 1.02 0.36 7.26 9.54 1.69 | 1.03 ns
-2 0.49 8.37 0.03 | 0.90 0.32 6.37 8.37 149 | 0.90 ns

4 mA Std. 0.66 6.34 0.04 | 1.20 0.43 5.38 6.34 241 | 248 ns
—1 0.56 5.40 0.04 | 1.02 0.36 4.58 5.40 2.05 | 2.11 ns
-2 0.49 4.74 0.03 | 0.90 0.32 4.02 4.74 1.80 | 1.85 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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Table 2-77 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/0O Banks

1LiISC\II\IIOS VIL VIH VOL VOH IOL|IOH| IOSL IOSH [lL'|IIH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength | V ', v Y, Y, Y, mA|mA| mA3 | mA3 [pA%pAt
2 mA -0.3 10.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|[0.75*VCCI| 2 | 2 16 13 10| 10
4 mA -0.3(0.35*VCCI| 0.65*VCCI| 1.575 [ 0.25*VCCI|0.75*VCCI| 4 | 4 33 25 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. llH 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 high temperature (100°C junction temperature) and maximum voltage.
4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-78 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

15V

LVCMOS VIL VIH VoL VOH  [IOL|IOH|IOSL [10SH [ 1L! |11H2
Drive Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | V v v v ' v mA [ mA | mA3 | mA3 | uA% |pA?
2 mA -0.3 [ 0.35*VCCI|0.65*VCCI| 3.6 | 0.25*VCCI [0.75*VCCI| 2| 2| 13 | 16 | 10| 10
Notes:

1. lIL 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 high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

b

R=1kaZ Rt VCClfort,/ty Ity

Test Point R to GND for ty / ty / tzpg

Test Point

Datapath T 35PF  Enable Path == 35 pF for tyy,/ tyus / tn / tas
T 35 pF for tyz/ t 7

Figure 2-10 « AC Loading

Table 2-79 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (pPF)
0 1.5 0.75 35

Note: *Measuring point = Vy;, See Table 2-22 on page 2-22 for a complete table of trip points.
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Table 2-81 « 1.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V
Applicable to Advanced I/0 Banks

ProASIC3 Flash Family FPGAs

Drive Speed
Strength Grade | tpoyt | tor | toin | tpy |teout | tzu | tzw | tiz | thz | tzus | tzus | Units
2mA Std. 0.66 | 12.78 [ 0.04 | 1.44 | 043 [12.81|12.78| 3.40 | 2.64 | 15.05| 15.02 | ns
-1 0.56 | 10.87 [ 0.04 | 1.22 | 0.36 [10.90|10.87 | 2.89 | 2.25 | 12.80 | 12.78 [ ns
-2 049 | 955 (0.03|1.07| 032 [ 957 | 955 | 254 [ 197 | 11.24 | 11.22 | ns
4 mA Std. 0.66 | 10.01 [ 0.04 | 1.44 | 043 [10.19| 9.55 | 3.75 [ 3.27 | 1243 | 11.78 [ ns
-1 0.56 | 851 [0.04|122| 036 | 867 | 8.12 | 3.19 [ 2.78 | 10.57 | 10.02 [ ns
-2 049 | 747 | 0.03|1.07| 032 | 7.61 | 7.13 | 2.80 | 2.44 | 9.28 | 8.80 ns
6 mA Std. 066 | 9.33 [ 0.04 | 144 | 043 | 951 | 8.89 | 3.83 (343 |11.74| 1113 | ns
-1 056 | 7.94 [0.04 | 122 | 0.36 | 8.09 | 7.56 | 3.26 | 2.92 | 9.99 | 9.47 ns
-2 049 | 697 (0.03|1.07| 032 [ 710 | 6.64 | 286 | 2.56 | 8.77 | 8.31 ns
8 mA Std. 066 | 891 (0.04 | 144 | 043 [ 9.07 | 889 | 3.95[4.05|11.31| 1113 | ns
-1 0.56 | 758 [0.04 |1.22| 0.36 | 7.72 | 7.57 | 3.36 | 3.44 | 9.62 | 9.47 ns
-2 049 | 665 [0.03|1.07| 032 [ 6.78 | 6.64 | 295 | 3.02 | 845 | 8.31 ns
12 mA Std. 066 | 891 (0.04 | 144 | 043 | 9.07 | 889 | 3.95|4.05|11.31|11.13| ns
-1 0.56 | 758 [0.04 | 122 | 036 | 7.72 | 7.57 | 3.36 | 3.44 | 9.62 | 9.47 ns
-2 049 | 665 [0.03|1.07| 032 | 6.78 | 6.64 | 295 3.02 | 845 | 8.31 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-82 » 1.5 V LVCMOS High Slew

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V
Applicable to Standard Plus 1/0O Banks

Drive Speed

Strength Grade |tpour | top | toin | tpy | teout | tzu | tzn | tz | thz | tzas | tzus | Units

2mA Std. 0.66 | 7.83 | 0.04 | 1.42 0.43 6.42 | 7.83 | 2.71 | 255 | 8.65 | 10.07 ns
-1 0.56 | 6.66 | 0.04 | 1.21 0.36 546 | 6.66 | 2.31 | 2.17 | 7.36 | 8.56 ns
-2 049 | 585|003 |106| 032 (479 |585| 202|190 | 6.46 | 7.52 ns

4 mA Std. 066 | 484 | 0.04 | 142 | 043 | 449 | 484 | 3.03 | 3.13 | 6.72 | 7.08 ns
—1 0.56 | 4.12 [ 0.04 | 1.21 0.36 | 3.82 |4.12 | 258 | 2.66 | 5.72 | 6.02 ns
-2 049 | 3.61 ( 0.03 | 1.06 | 0.32 | 3.35 | 3.61 | 2.26 | 2.34 | 5.02 | 5.28 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 Powor Makters>

VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The ProASIC3 library offers all combinations of LUT-3 combinatorial functions. In this section, timing characteristics

are presented for a sample of the library. For more details, refer to the Fusion, IGLOO®/e, and ProASIC3/E Macro
Library Guide.

A
Y

B
A—

AND2 Y
B_
A

Y

B

&/

A
MAJ3
A— B Y
B— NAND3 —
C_
C

Figure 2-24 » Sample of Combinatorial Cells
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Power Matters.

Embedded SRAM and FIFO Characteristics

ProASIC3 Flash Family FPGAs

SRAM
RAM4K9 RAM512X18
—] ADDRA11 DOUTA8 — —{ RADDRS RD17 —
—1 ADDRA10 DOUTA7 — RADDR? RD16|—
—| ADDRAO  DOUTAO |—  —| RADDRO RDO |—
— DINAS
—1 DINA7
—1 DINAO — RWA1
—1 RWo
— WIDTHA1
— WIDTHAO _lppe
— PIPEA
— WMODEA
—d BLKA
—d WENA —q REN
—PCLKA —PRCLK
—{ ADDRB11 DOUTB8}—  —{ WADDRS
— ADDRB10 DOUTB7—  — WADDR?
— ADDRBO  DOUTBO|— | o oo
— WD17
_|oiNBs WD16
—1 DINB? .
. —{ wpo
—! DINBO
— wwi1
—! WIDTHB1 —1 wwo
— WIDTHBO
—! PIPEB
— WMODEB
—d BLKB
—d WENB —9q WEN
—DCLKB —DWCLK
RESET RESET

1 I

Figure 2-30 - RAM Models
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Power Matters.

FIFO

ProASIC3 Flash Family FPGAs

FIFO4K18

4] |

RW2
RW1
RWO

WwW2
WWA1
WWO0

ESTOP
FSTOP

AEVAL11
AEVAL10

AEVALO

AFVAL11
AFVAL10

AFVALO

REN
RBLK

DRCLK

RD17
RD16

RDO
FULL

AFULL
EMPTY

AEMPTY

| [4d |

WD17
WD16

WDO0

WEN
WBLK

DWCLK

RPIPE

RESET

Figure 2-36 « FIFO Model
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-121 « A3P250 FIFO 1kx4
Worst Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Parameter Description -2 -1 Std. Units
tens REN, WEN Setup Time 4.05 4.61 542 ns
teNH REN, WEN Hold Time 0.00 0.00 0.00 ns
teks BLK Setup Time 0.19 0.22 0.26 ns
tekH BLK Hold Time 0.00 0.00 0.00 ns
tbs Input Data (WD) Setup Time 0.18 0.21 0.25 ns
toH Input Data (WD) Hold Time 0.00 0.00 0.00 ns
tckar Clock High to New Data Valid on RD (flow-through) 2.36 2.68 3.15 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 0.89 1.02 1.20 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1.96 2.30 ns
twekrr WCLK High to Full Flag Valid 1.63 1.86 2.18 ns
tckAF Clock High to Almost Empty/Full Flag Valid 6.19 7.05 8.29 ns
trsTFG RESET Low to Empty/Full Flag Valid 1.69 1.93 2.27 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 6.98 8.20 ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 0.92 1.05 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 0.92 1.05 1.23 ns
tREMRSTB RESET Removal 0.29 0.33 0.38 ns
tRECRSTB RESET Recovery 1.50 1.71 2.01 ns
tMPWRSTB RESET Minimum Pulse Width 0.21 0.24 0.29 ns
teye Clock Cycle Time 3.23 3.68 4.32 ns
Fmax Maximum Frequency for FIFO 310 272 231 MHz
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Power Matters.” ProASIC3 Flash Family FPGAs

Table 2-122 + A3P250 FIFO 2kx2
Worst Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Parameter Description -2 -1 Std. | Units
tens REN, WEN Setup Time 439 | 5.00 | 5.88 ns
teNH REN, WEN Hold Time 0.00 | 0.00 | 0.00 ns
teks BLK Setup Time 0.19 022 | 0.26 ns
tekH BLK Hold Time 0.00 [ 0.00 | 0.00 ns
tbs Input Data (WD) Setup Time 0.18 0.21 0.25 ns
toH Input Data (WD) Hold Time 0.00 0.00 0.00 ns
tckar Clock High to New Data Valid on RD (flow-through) 2.36 2.68 3.15 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 0.89 1.02 1.20 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1.96 | 2.30 ns
twekrr WCLK High to Full Flag Valid 1.63 1.86 | 2.18 ns
tckAF Clock High to AlImost Empty/Full Flag Valid 6.19 7.05 | 8.29 ns
trsTFG RESET Low to Empty/Full Flag Valid 1.69 193 | 2.27 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 6.98 | 8.20 ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 0.92 1.05 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 0.92 1.05 1.23 ns
tREMRSTB RESET Removal 0.29 0.33 0.38 ns
tRECRSTB RESET Recovery 1.50 1.71 2.01 ns
tMPWRSTB RESET Minimum Pulse Width 0.21 024 | 0.29 ns
teye Clock Cycle Time 3.23 3.68 | 4.32 ns
Fmax Maximum Frequency for FIFO 310 272 231 MHz

Table 2-123 « A3P250 FIFO 4kx1
Worst Commercial-Case Conditions: T; = 70°C, VCC =1.425V

Parameter Description -2 -1 Std. Units
tens REN, WEN Setup Time 4.86 5.53 6.50 ns
tenH REN, WEN Hold Time 0.00 0.00 0.00 ns
teks BLK Setup Time 0.19 0.22 0.26 ns
tekH BLK Hold Time 0.00 0.00 0.00 ns
tos Input Data (WD) Setup Time 0.18 0.21 0.25 ns
toH Input Data (WD) Hold Time 0.00 0.00 0.00 ns
tcka1 Clock High to New Data Valid on RD (flow-through) 2.36 2.68 3.15 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 0.89 1.02 1.20 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1.96 2.30 ns
twekrr WCLK High to Full Flag Valid 1.63 1.86 2.18 ns
tckAF Clock High to Aimost Empty/Full Flag Valid 6.19 7.05 8.29 ns
trRsTFG RESET Low to Empty/Full Flag Valid 1.69 1.93 2.27 ns
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ProASIC3 Flash Family FPGAs

QN132 QN132 QN132

Pin Number [ A3P030 Function Pin Number | A3P030 Function Pin Number | A3P030 Function
A1 I001RSB1 A37 I026RSB0 B25 GND
A2 I081RSB1 A38 I023RSB0 B26 NC
A3 NC A39 NC B27 I041RSB0O
A4 IO80RSB1 A40 I022RSB0 B28 GND
A5 GEC0/I0O77RSB1 Ad1 I020RSB0O B29 GDAO0/I037RSB0
A6 NC A42 I018RSB0 B30 NC
A7 GEBO/IO75RSB1 A43 VCC B31 GND
A8 I073RSB1 Ad4 I015RSB0 B32 IO33RSB0O
A9 NC A45 I012RSB0 B33 IO30RSBO
A10 VCC A46 I010RSBO B34 I027RSB0
A11 I071RSB1 A47 IO09RSBO B35 I024RSB0
A12 I068RSB1 A48 IO06RSB0O B36 GND
A13 I063RSB1 B1 I002RSB1 B37 I021RSB0O
A14 IO60RSB1 B2 I082RSB1 B38 I019RSB0O
A15 NC B3 GND B39 GND
A16 IO59RSB1 B4 I079RSB1 B40 I016RSB0
A17 IO57RSB1 B5 NC B41 I013RSB0O
A18 VCcC B6 GND B42 GND
A19 I054RSB1 B7 I074RSB1 B43 IO08RSBO
A20 I052RSB1 B8 NC B44 IO05RSB0O
A21 I049RSB1 B9 GND C1 IO03RSB1
A22 I048RSB1 B10 I070RSB1 Cc2 IO00RSB1
A23 I047RSB1 B11 I067RSB1 C3 NC
A24 TDI B12 I064RSB1 C4 IO78RSB1
A25 TRST B13 I061RSB1 C5 GEAO0/IO76RSB1
A26 I044RSB0 B14 GND C6 NC
A27 NC B15 I058RSB1 c7 NC
A28 I043RSB0 B16 I056RSB1 C8 VCCIB1
A29 [042RSB0 B17 GND C9 IO69RSB1
A30 I040RSB0O B18 IO53RSB1 c10 I066RSB1
A31 IO39RSB0O B19 IO50RSB1 c1 I065RSB1
A32 GDCO0/I036RSB0 B20 GND C12 I062RSB1
A33 NC B21 I046RSB1 C13 NC
A34 VCC B22 TMS C14 NC
A35 I034RSB0O B23 TDO C15 IO55RSB1
A36 I031RSB0O B24 I045RSB0 Cc16 VCCIB1
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ProASIC3 Flash Family FPGAs

vQ100 vQ100 vQ100

Pin Number | A3P030 Function Pin Number | A3P030 Function Pin Number | A3P030 Function
1 GND 37 VCC 73 I027RSB0
2 I082RSB1 38 GND 74 I026RSB0
3 I081RSB1 39 VCCIB1 75 I025RSB0
4 IO80RSB1 40 I049RSB1 76 1024RSB0
5 IO79RSB1 41 I047RSB1 77 I023RSB0
6 IO78RSB1 42 I046RSB1 78 I022RSB0
7 I077RSB1 43 I045RSB1 79 I021RSB0O
8 I0O76RSB1 44 I044RSB1 80 I020RSB0
9 GND 45 I043RSB1 81 I0O19RSB0
10 I0O75RSB1 46 I042RSB1 82 I018RSB0O
1 I074RSB1 47 TCK 83 I017RSB0O
12 GECO0/I073RSB1 48 TDI 84 I016RSB0O
13 GEA0/I072RSB1 49 T™MS 85 I015RSB0
14 GEBO0/IO71RSB1 50 NC 86 I014RSB0O
15 IO70RSB1 51 GND 87 VCCIBO
16 IO69RSB1 52 VPUMP 88 GND
17 vVCcC 53 NC 89 vVCC
18 VCCIB1 54 TDO 90 I012RSB0O
19 IO68RSB1 55 TRST 91 I0O10RSBO
20 I067RSB1 56 VJTAG 92 IO08RSBO
21 IO66RSB1 57 I041RSB0 93 I007RSB0O
22 IO65RSB1 58 I040RSB0 94 IO06RSBO
23 I064RSB1 59 IO39RSB0O 95 IO05RSB0O
24 IO63RSB1 60 I038RSB0 96 IO04RSB0O
25 I062RSB1 61 I037RSB0 97 IO03RSBO
26 I061RSB1 62 I036RSB0O 98 I002RSB0O
27 IO60RSB1 63 GDBO0/I034RSB0 99 IO01RSBO
28 IO59RSB1 64 GDAO/IO33RSB0O 100 IO00RSBO
29 IO58RSB1 65 GDCO0/I032RSB0
30 IO57RSB1 66 VCCIBO
31 IO56RSB1 67 GND
32 IO55RSB1 68 VCC
33 IO54RSB1 69 I031RSB0O
34 IO53RSB1 70 IO30RSBO
35 IO52RSB1 71 I029RSB0
36 I0O51RSB1 72 I028RSB0
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ProASIC3 Flash Family FPGAs

PQ208 PQ208 PQ208
Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
1 GND 37 I0116RSB1 73 I092RSB1
2 GAA2/I067RSB1 38 I0115RSB1 74 I091RSB1
3 I068RSB1 39 NC 75 IO90RSB1
4 GAB2/I069RSB1 40 VCCIB1 76 IO89RSB1
5 10132RSB1 41 GND 77 IO88RSB1
6 GAC2/I0131RSB1 42 I0114RSB1 78 IO87RSB1
7 NC 43 I0113RSB1 79 IO86RSB1
8 NC 44 GEC1/10112RSB1 80 IO85RSB1
9 I0130RSB1 45 GECO0/I0O111RSBH1 81 GND
10 I0129RSB1 46 GEB1/I0110RSB1 82 I084RSB1
1 NC 47 GEBO0/I0O109RSB1 83 IO83RSB1
12 10128RSB1 48 GEA1/10108RSB1 84 IO82RSB1
13 NC 49 GEA0/I0107RSB1 85 I081RSB1
14 NC 50 VMV1 86 IO80RSB1
15 NC 51 GNDQ 87 IO79RSB1
16 VCC 52 GND 88 VCC
17 GND 53 NC 89 VCCIB1
18 VCCIB1 54 NC 90 I078RSB1
19 10127RSB1 55 GEA2/10106RSB1 91 I077RSB1
20 NC 56 GEB2/I0105RSB1 92 I076RSB1
21 GFC1/I0126RSB1 57 GEC2/10104RSB1 93 I075RSB1
22 GFCO0/I0125RSB1 58 I0103RSB1 94 1074RSB1
23 GFB1/10124RSB1 59 I0102RSB1 95 I073RSB1
24 GFBO0/I0123RSB1 60 I0101RSB1 96 GDC2/I072RSB1
25 VCOMPLF 61 IO100RSB1 97 GND
26 GFA0/I0122RSB1 62 VCCIB1 98 GDB2/I071RSB1
27 VCCPLF 63 IO99RSB1 99 GDA2/1070RSB1
28 GFA1/10121RSB1 64 I098RSB1 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/I0120RSB1 66 I097RSB1 102 TDI
31 NC 67 I096RSB1 103 TMS
32 GFB2/I0119RSB1 68 I095RSB1 104 VMV1
33 NC 69 I094RSB1 105 GND
34 GFC2/I0118RSB1 70 IO93RSB1 106 VPUMP
35 10117RSB1 71 VCC 107 NC
36 NC 72 VCCIB1 108 TDO
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FG144
Pin Number | A3P060 Function
K1 GEBO0/IO74RSB1
K2 GEA1/I073RSB1
K3 GEAO0/IO72RSB1
K4 GEA2/I071RSB1
K5 I065RSB1
K6 I064RSB1
K7 GND
K8 I057RSB1
K9 GDC2/I056RSB1
K10 GND
K11 GDAO0/IO50RSB0
K12 GDB0/I048RSB0
L1 GND
L2 VMV1
L3 GEB2/I070RSB1
L4 I067RSB1
L5 VCCIB1
L6 I062RSB1
L7 I059RSB1
L8 I058RSB1
L9 T™MS
L10 VJTAG
L11 VMV1
L12 TRST
M1 GNDQ
M2 GEC2/I069RSB1
M3 I068RSB1
M4 I066RSB1
M5 I063RSB1
M6 I061RSB1
M7 I0O60RSB1
M8 NC
M9 TDI
M10 VCCIB1
M11 VPUMP
M12 GNDQ

&S Microsemi

ProASIC3 Flash Family FPGAs
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Package Pin Assignments

FG256 — Bottom View

—/ <o OOoOwWwuw OIS X 1=2Za X+

A1 Ball Pad Corner

16 1514 13121110 9 8 7 6 5 4 3 2 1

00000000000 00000
O0O0O00OO0OO0OOOOOOO
O0000O0O0O0O0OOOOOOO
0)010101010]0101010)0X010]0)0)0)
0)010101010]0101010)01010]0)0)e)
0]010X0)010)01010)0]0X010)0)0]0,
0]010X0)010)01010)010010)0)0]0,
0]010X0)010)01010)01001010)010,
0]010X0)010)01010)0]0010)0)0]0,
O0O0O00OO0OO0OOOOOOO
O0O0O00OO0OO0OOOOOOO
O0O0O00OO0OO0OOOOOOO
O0000O0O0O0O0OOOOOOO
O0O000O0O0O0O0OOOOOOO
0)01010)010)01010)X0)001010)0)0,
0)01010)010)01010)0)0X01010)0]0,

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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ProASIC3 Flash Family FPGAs

FG256 FG256 FG256

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
A1 GND C5 GACO0/I004RSB0O E9 1024RSB0
A2 GAAO0/IO00RSBO C6 GAC1/IO05RSB0O E10 VCCIBO
A3 GAA1/I0O01RSBO c7 I013RSB0 E11 VCCIBO
A4 GABO0/IO02RSB0 C8 I017RSB0 E12 VMV1
A5 I007RSB0O C9 I022RSB0 E13 GBC2/1043PDB1
A6 I010RSB0O c10 I027RSB0 E14 I046RSB1
A7 I011RSBO Cc11 I031RSB0O E15 NC
A8 I015RSB0 C12 GBCO0/I035RSB0O E16 1045PDB1
A9 I020RSB0O C13 I034RSB0 F1 I0113NDB3
A10 I025RSB0 C14 NC F2 10112PPB3
A11 I029RSB0 C15 I042NPB1 F3 NC
A12 IO33RSB0O Cc16 1044PDB1 F4 10115VDB3
A13 GBB1/I038RSB0 D1 10114VDB3 F5 VCCIB3
A14 GBAO0/IO39RSB0 D2 10114UDB3 F6 GND
A15 GBA1/I040RSB0O D3 GAC2/10116UDB3 F7 VCC
A16 GND D4 NC F8 VCC
B1 GAB2/10117UDB3 D5 GNDQ F9 VCC
B2 GAA2/10118UDB3 D6 IO08RSBO F10 VCC
B3 NC D7 I014RSB0O F11 GND
B4 GAB1/IO03RSB0 D8 I018RSB0O F12 VCCIB1
B5 I006RSBO D9 I023RSB0 F13 I043NDB1
B6 IO09RSBO D10 I028RSB0 F14 NC
B7 I012RSB0 D11 I032RSB0 F15 1047PPB1
B8 I016RSBO0 D12 GNDQ F16 I045NDB1
B9 I021RSB0O D13 NC G1 I0111NDB3
B10 I026RSB0 D14 GBB2/I042PPB1 G2 10111PDB3
B11 IO30RSBO D15 NC G3 I0112NPB3
B12 GBC1/I036RSB0 D16 I044NDB1 G4 GFC1/10110PPB3
B13 GBBO0/I0O37RSB0 E1 10113PDB3 G5 VCCIB3
B14 NC E2 NC G6 VCC
B15 GBAZ2/1041PDB1 E3 10116VDB3 G7 GND
B16 1041NDB1 E4 10115UDB3 G8 GND
C1 10117VDB3 E5 VMVO0 G9 GND
Cc2 10118VDB3 E6 VCCIBO G10 GND
C3 NC E7 VCCIBO G111 VCC
C4 NC ES8 I019RSB0O G12 VCCIB1
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