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2 —-ProASIC3 DC and Switching Characteristics

General Specifications

Operating Conditions

Stresses beyond those listed in Table 2-1 may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Absolute Maximum Ratings are stress ratings only; functional operation of the device at these or any
other conditions beyond those listed under the Recommended Operating Conditions specified in

Table 2-2 on page 2-2 is not implied.

Table 2-1 + Absolute Maximum Ratings
Symbol Parameter Limits Units
VCC DC core supply voltage -0.3t0 1.65 \%
VJTAG |JTAG DC voltage -0.3t03.75 \
VPUMP | Programming voltage -0.3t03.75 \Y,
VCCPLL | Analog power supply (PLL) -0.3t0 1.65 \Y,
VCCI DC I/0 output buffer supply voltage -0.3t03.75 \%
VMV DC /O input buffer supply voltage -0.3t03.75 \%
VI I/O input voltage -03Vto36V \%
(when 1/O hot insertion mode is enabled)
-0.3Vto (VCCI +1V)or3.6 V, whichever voltage is lower
(when 1/O hot-insertion mode is disabled)
Tsrg? | Storage temperature —65 to +150 °C
T,? Junction temperature +125 °C
Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input signal may
undershoot or overshoot according to the limits shown in Table 2-4 on page 2-3.

2. VMV pins must be connected to the corresponding VCCI pins. See the "VMVx I/O Supply Voltage (quiet)" section on

page 3-

1 for further information.

3. For flash programming and retention maximum limits, refer to Table 2-3 on page 2-3, and for recommended operating
limits, refer to Table 2-2 on page 2-2.
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ProASIC3 Flash Family FPGAs

The absolute maximum junction temperature is 100°C. EQ 1 shows a sample calculation of the absolute maximum

power dissipation allowed for a 484-pin FBGA package at commercial temperature and in still air.

Max. junction temp. (°C) — Max. ambient temp. (°C) _ 100°C —70°C _

Maximum Power Allowed = .. ("CW) 505G 1.463 W

EQ1

Table 2-5 « Package Thermal Resistivities

%

Package Type Device Pin Count| 0;c |Still Air| 200 ft/min | 500 ft/min | Units
Quad Flat No Lead A3P030 132 04| 214 16.8 15.3 °C/W
A3P060 132 03| 21.2 16.6 15.0 °C/W
A3P125 132 02 211 16.5 14.9 °C/W
A3P250 132 0.1 21.0 16.4 14.8 °C/W
Very Thin Quad Flat Pack (VQFP) All devices 100 10.0| 353 29.4 271 °CIW
Thin Quad Flat Pack (TQFP) All devices 144 11.0] 335 28.0 257 °C/W
Plastic Quad Flat Pack (PQFP) All devices 208 8.0 | 26.1 225 20.8 °C/W
Fine Pitch Ball Grid Array (FBGA) See note” 144 3.8 26.9 22.9 21.5 °C/W
See note” 256 3.8 | 26.6 22.8 21.5 °C/W
See note” 484 32| 205 17.0 15.9 °C/W
A3P1000 144 6.3 | 31.6 26.2 242 °C/W
A3P1000 256 6.6 | 28.1 244 227 °C/W
A3P1000 484 8.0 | 233 19.0 16.7 °C/W

Note:

*This information applies to all ProASIC3

information will be available in future revisions of the datasheet.

Temperature and Voltage Derating Factors

Table 2-6

(normalized to T; = 70°C, VCC = 1.425 V)

Temperature and Voltage Derating Factors for Timing Delays

Array Voltage VCC Junction Temperature (°C)

V) —-40°C 0°C 25°C 70°C 85°C 100°C
1.425 0.88 0.93 0.95 1.00 1.02 1.04
1.500 0.83 0.88 0.90 0.95 0.96 0.98
1.575 0.80 0.84 0.87 0.91 0.93 0.94

devices except the A3P1000. Detailed device/package thermal
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Summary of I/0 Timing Characteristics — Default I/O Software Settings
Table 2-22 « Summary of AC Measuring Points

Standard Measuring Trip Point (V)

3.3V LVTTL/3.3VLVCMOS 14V

3.3V LVCMOS Wide Range 14V

2.5V LVCMOS 1.2V

1.8 VLVCMOS 0.90V

1.5V LVCMOS 0.75V

3.3V PCI 0.285 * VCCI (RR)
0.615 * VCCI (FF)

3.3V PCI-X 0.285 * VCCI (RR)
0.615 * VCCI (FF)

Table 2-23 « 1/0 AC Parameter Definitions

Parameter Parameter Definition

top Data to Pad delay through the Output Buffer

tpy Pad to Data delay through the Input Buffer

tbouT Data to Output Buffer delay through the I/O interface

teouT Enable to Output Buffer Tristate Control delay through the I/O interface

toIN Input Buffer to Data delay through the 1/O interface

thz Enable to Pad delay through the Output Buffer—High to Z

tzH Enable to Pad delay through the Output Buffer—Z to High

tLz Enable to Pad delay through the Output Buffer—Low to Z

1528 Enable to Pad delay through the Output Buffer—Z to Low

tzHs Enable to Pad delay through the Output Buffer with delayed enable—Z to High
tzLs Enable to Pad delay through the Output Buffer with delayed enable—Z to Low
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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

38 &
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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 2-58 « 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 2-61 « 2.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
4 mA Std. 060 | 1140 | 0.04 | 131 | 043 | 1122 [ 1140 | 2.68 | 2.20 | 13.45 | 13.63 ns

—1 0.51 969 (004|111 | 036 | 954 | 9.69 (228 (1.88 | 11.44 | 11.60 ns
-2 045 | 851 | 003|098 | 032 | 838 | 851 [2.00( 1.65 | 10.05 | 10.18 ns
6 mA Std. 060 | 7.96 | 0.04 | 131 043 | 811 7.81 [3.05|289 | 10.34 | 10.05 ns
—1 0.51 6.77 | 004|111 | 036 | 6.90 | 6.65 | 259 [ 2.46 | 8.80 | 8.55 ns
-2 045 | 594 | 003|098 | 032 | 6.05 | 584 (228216 | 7.72 | 7.50 ns
8 mA Std. 0.60 | 796 | 0.04|131| 043 | 8.11 7.81 | 3.05|2.89 | 10.34 | 10.05 ns
—1 0.51 6.77 (004|111 | 036 | 6.90 | 6.65 259 246 | 880 | 8.55 ns
-2 045 | 594 | 003|098 | 032 | 6.05 | 584 (228216 | 7.72 | 7.50 ns
12 mA Std. 060 | 6.18 | 0.04 | 131 | 043 | 629 | 592 | 3.30(3.32| 853 | 8.15 ns
—1 0.51 526 | 004|111 | 036 | 535 | 5.03 | 281 (283 ]| 7.26 | 6.94 ns
-2 045 | 461 | 0.03|098| 032 | 470 | 442 |(247 (248 | 6.37 | 6.09 ns
16 mA Std. 0.60 | 576 | 0.04 | 131 | 043 | 587 | 553 |[3.36|3.44 | 8.1 7.76 ns
—1 0.51 490 (0.04 111 036 | 499 | 470 | 286|292 | 6.90 | 6.60 ns
-2 045 | 430 | 003|098 | 032 | 438 | 413 [ 251 (257 | 6.05 | 5.80 ns
24 mA Std. 060 | 551 | 0.04|131| 043 | 550 | 551 | 343 (387 | 7.74 | 7.74 ns
—1 0.51 468 | 004|111 | 036 | 468 | 468 |292 (329 | 6.58 [ 6.59 ns
-2 0.45 411 |1 0.03|098 | 032 | 411 411 | 256|289 | 578 | 5.78 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-70 » 1.8 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
2mA Std. 066 | 11.86 | 0.04 [ 1.22 | 0.43 914 | 11.86 | 2.77 | 1.66 | 11.37 | 14.10 ns

—1 0.56 | 10.09 | 0.04 | 1.04 | 0.36 | 7.77 | 10.09 | 2.36 | 1.41 | 9.67 | 11.99 ns
-2 049 | 886 |0.03|091| 032 | 682 | 886 [2.07 (124 849 | 10.53 ns
4 mA Std. 066 | 6.91 |0.04|122| 043 | 586 | 691 (322284 | 810 | 9.15 ns
—1 056 | 588 | 0.04|104 | 036 | 499 | 588 | 274 (241 | 689 | 7.78 ns
-2 049 | 516 | 0.03|091| 032 | 438 | 5.16 | 241|212 | 6.05 | 6.83 ns
6 mA Std. 066 | 445 | 0.04|122| 043 | 418 | 445 (353 (3.38| 6.42 | 6.68 ns
-1 056 | 3.78 | 0.04|1.04| 036 | 3.56 | 3.78 [3.00 ( 2.88 | 546 | 5.69 ns
-2 049 | 332 |0.03|091| 032 | 312 | 3.32 (264 253 | 4.79 | 4.99 ns
8 mA Std. 066 | 392 |0.04|122| 043 | 393 | 392 [3.60 (352 6.16 | 6.16 ns
—1 056 | 3.34 | 004|104 036 | 3.34 | 3.34 | 3.06 [3.00| 524 | 524 ns
-2 049 | 293 | 0.03]|091 | 032 | 293 | 293 | 269|263 | 460 | 4.60 ns
12 mA Std. 0.66 | 3.53 | 004|122 043 | 3.60 | 3.04 | 3.70 [ 408 | 584 | 5.28 ns
—1 0.56 | 3.01 [0.04 [ 1.04 | 036 | 3.06 | 259 | 3.15| 347 | 4.96 | 4.49 ns
—2 049 | 264 [0.03 (091 032 | 269 | 227 | 2.76 | 3.05 | 4.36 | 3.94 ns
16 mA Std. 066 | 353 |0.04|122| 043 | 360 | 3.04 [3.70 [ 408 | 584 | 5.28 ns
—1 056 | 3.01 | 0.04|104 | 036 | 3.06 | 259 | 3.15(3.47 | 496 | 4.49 ns
-2 049 | 264 | 0.03|091 | 032 | 269 | 227 | 276 [ 3.05| 436 | 3.94 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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Timing Characteristics

Table 2-105 - Combinatorial Cell Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

& Microsemi

Power Matters.

Combinatorial Cell Equation Parameter -2 -1 Std. Units
INV Y=1A tpp 0.40 0.46 0.54 ns
AND2 Y=A'B tep 0.47 0.54 0.63 ns
NAND2 Y=I!(A-B) tep 0.47 0.54 0.63 ns
OR2 Y=A+B tpp 0.49 0.55 0.65 ns
NOR2 Y =1(A+B) trp 0.49 0.55 0.65 ns
XOR2 Y=A®B tep 0.74 0.84 0.99 ns
MAJ3 Y = MAJ(A, B, C) tpp 0.70 0.79 0.93 ns
XOR3 Y=A@BDC tep 0.87 1.00 1.17 ns
MUX2 Y=AIS+BS tep 0.51 0.58 0.68 ns
AND3 Y=A-B-C tpp 0.56 0.64 0.75 ns

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

VersaTile Specifications as a Sequential Module

The ProASIC3 library offers a wide variety of sequential cells, including flip-flops and latches. Each has a data input
and optional enable, clear, or preset. In this section, timing characteristics are presented for a representative sample
from the library. For more details, refer to the Fusion, IGLOO/e, and ProASIC3/E Macro Library Guide.
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Data Out
D Q
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CLK
—D

Figure 2-26 « Sample of Sequential Cells
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Figure 2-42 « FIFO EMPTY Flag and AEMPTY Flag Deassertion
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Figure 2-43 « FIFO FULL Flag and AFULL Flag Deassertion
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Timing Characteristics

Table 2-118 « FIFO (for all dies except A3P250)
Worst Commercial-Case Conditions: T, = 70°C, VCC =1.425V

Parameter Description -2 -1 Std. | Units
tens REN, WEN Setup Time 1.34 | 1.52 | 1.79 ns
tenNH 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
tps 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) 217 | 247 | 2.90 ns
tckaz Clock High to New Data Valid on RD (pipelined) 0.94 | 1.07 | 1.26 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1 1.96 | 2.30 ns
twekrF 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) 092 | 1.05 | 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 092 | 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 |1 0.24 | 0.29 ns
tcye Clock Cycle Time 3.23 | 3.68 | 4.32 ns
Fmax Maximum Frequency for FIFO 310 | 272 | 231 | MHz

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

Supply Pins

GND Ground
Ground supply voltage to the core, 1/0O outputs, and I/O logic.
GNDQ Ground (quiet)

Quiet ground supply voltage to input buffers of I/O banks. Within the package, the GNDQ plane is
decoupled from the simultaneous switching noise originated from the output buffer ground domain. This
minimizes the noise transfer within the package and improves input signal integrity. GNDQ must always
be connected to GND on the board.

VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5 V. VCC is required for powering the JTAG state machine
in addition to VJTAG. Even when a device is in bypass mode in a JTAG chain of interconnected devices,
both VCC and VJTAG must remain powered to allow JTAG signals to pass through the device.

VCCIBx 1/0 Supply Voltage

Supply voltage to the bank's 1/0 output buffers and I/O logic. Bx is the /O bank number. There are up to
eight 1/0 banks on low power flash devices plus a dedicated VJTAG bank. Each bank can have a
separate VCCI connection. All I/Os in a bank will run off the same VCCIBx supply. VCCI can be 1.5V,
1.8V, 2.5V, or 3.3V, nominal voltage. In general, unused I/0O banks should have their corresponding
VCCIX pins tied to GND. If an output pad is terminated to ground through any resistor and if the
corresponding VCCIX is left floating, then the leakage current to ground is ~ OuA. However, if an output
pad is terminated to ground through any resistor and the corresponding VCCIX grounded, then the
leakage current to ground is ~ 3 uA. For unused banks the aforementioned behavior is to be taken into
account while deciding if it's better to float VCCIX of unused bank or tie it to GND.

VMVx 1/0 Supply Voltage (quiet)

Quiet supply voltage to the input buffers of each I/O bank. x is the bank number. Within the package, the
VMV plane biases the input stage of the 1/Os in the 1/0 banks. This minimizes the noise transfer within
the package and improves input signal integrity. Each bank must have at least one VMV connection, and
no VMV should be left unconnected. All I/Os in a bank run off the same VMVx supply. VMV is used to
provide a quiet supply voltage to the input buffers of each 1/0O bank. VMVx can be 1.5V, 1.8V, 25V, or
3.3V, nominal voltage. Unused I/O banks should have their corresponding VMV pins tied to GND. VMV
and VCCI should be at the same voltage within a given I/O bank. Used VMV pins must be connected to
the corresponding VCCI pins of the same bank (i.e., VMVO0 to VCCIB0, VMV1 to VCCIB1, etc.).

VCCPLA/B/C/D/E/F PLL Supply Voltage

Supply voltage to analog PLL, nominally 1.5 V.

When the PLLs are not used, the Designer place-and-route tool automatically disables the unused PLLs
to lower power consumption. The user should tie unused VCCPLx and VCOMPLXx pins to ground.
Microsemi recommends tying VCCPLx to VCC and using proper filtering circuits to decouple VCC noise
from the PLLs. Refer to the PLL Power Supply Decoupling section of the "Clock Conditioning Circuits in
IGLOO and ProASIC3 Devices" chapter of the ProASIC3 FPGA Fabric User’s Guide for a complete
board solution for the PLL analog power supply and ground.

There is one VCCPLF pin on ProASIC3 devices.
VCOMPLA/B/C/D/E/F PLL Ground
Ground to analog PLL power supplies. When the PLLs are not used, the Designer place-and-route tool

automatically disables the unused PLLs to lower power consumption. The user should tie unused
VCCPLx and VCOMPLXx pins to ground.

There is one VCOMPLF pin on ProASIC3 devices.
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mode is not used in the design, the FF pin is available as a regular 1/O. For IGLOOe, ProASIC3EL, and RT ProASIC3
only, the FF pin can be configured as a Schmitt trigger input.

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

The Flash*Freeze pin can be used with any single-ended 1/O standard supported by the 1/0O bank in which the pin is
located, and input signal levels compatible with the I/O standard selected. The FF pin should be treated as a sensitive
asynchronous signal. When defining pin placement and board layout, simultaneously switching outputs (SSOs) and
their effects on sensitive asynchronous pins must be considered.

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

JTAG Pins

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

TCK Test Clock

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

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

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

VJTAG Tie-Off Resistance
33V 200 Q -1 kQ
25V 200 Q -1 kQ
1.8V 500 Q -1 kQ
1.5V 500 Q -1 kQ
Notes:

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

3. The TRST pin is pulled down.

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

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

TMS Test Mode Select

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

TRST Boundary Scan Reset Pin

The TRST pin functions as an active low input to asynchronously initialize (or reset) the boundary scan circuitry. There
is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external pull-down resistor could be
included to ensure the test access port (TAP) is held in reset mode. The resistor values must be chosen from Table 1
and must satisfy the parallel resistance value requirement. The values in Table 1 correspond to the resistor

recommended when a single device is used, and the equivalent parallel resistor when multiple devices are connected
via a JTAG chain.
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number |A3P060 Function Pin Number |A3P060 Function Pin Number | A3P060 Function
1 GND 37 VCC 73 GBA2/1025RSB0
2 GAA2/I051RSB1 38 GND 74 VMVO
3 I052RSB1 39 VCCIB1 75 GNDQ
4 GAB2/I053RSB1 40 I0O60RSB1 76 GBA1/I024RSB0
5 I095RSB1 41 I0O59RSB1 77 GBAO0/I023RSB0
6 GAC2/I094RSB1 42 I058RSB1 78 GBB1/1022RSB0
7 I093RSB1 43 I057RSB1 79 GBB0/I021RSB0
8 I092RSB1 44 GDC2/I056RSB1 80 GBC1/I020RSB0O
9 GND 45 GDB2/I055RSB1 81 GBCO0/I019RSB0O
10 GFB1/I087RSB1 46 GDA2/I054RSB1 82 I018RSB0O
1 GFBO0/IO86RSB1 47 TCK 83 I017RSB0
12 VCOMPLF 48 TDI 84 I015RSB0
13 GFA0/I085RSB1 49 TMS 85 I013RSB0
14 VCCPLF 50 VMV1 86 I011RSBO
15 GFA1/I084RSB1 51 GND 87 VCCIBO
16 GFA2/I083RSB1 52 VPUMP 88 GND
17 VCC 53 NC 89 VvVCcC
18 VCCIB1 54 TDO 90 I0O10RSBO
19 GEC1/I077RSB1 55 TRST 91 IO09RSBO
20 GEB1/I075RSB1 56 VJTAG 92 IO08RSBO
21 GEBO0/I074RSB1 57 GDA1/1049RSB0 93 GAC1/1007RSBO
22 GEA1/I073RSB1 58 GDCO0/I046RSB0 94 GACO0/IO06RSB0O
23 GEAO0/I072RSB1 59 GDC1/I045RSB0 95 GAB1/I005RSB0
24 VMV1 60 GCC2/I043RSB0 96 GABO0/IO04RSB0
25 GNDQ 61 GCB2/1042RSB0 97 GAA1/I003RSB0
26 GEA2/I071RSB1 62 GCA0/I040RSB0O 98 GAA0/I002RSB0
27 GEB2/I070RSB1 63 GCA1/1039RSB0O 99 IO01RSBO
28 GEC2/I069RSB1 64 GCCO0/I0O36RSB0 100 IO00RSBO
29 IO68RSB1 65 GCC1/I035RSB0
30 I067RSB1 66 VCCIBO
31 IO66RSB1 67 GND
32 IO65RSB1 68 VCC
33 I064RSB1 69 I031RSB0O
34 IO63RSB1 70 GBC2/1029RSB0
35 I062RSB1 71 GBB2/I027RSB0
36 I061RSB1 72 I026RSB0
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&S Microsemi

Package Pin Assignments

PQ208 PQ208 PQ208

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
109 TRST 145 1045PDB1 181 I021RSB0
110 VJTAG 146 I044NDB1 182 I020RSB0
1M1 GDAO0/1060VDB1 147 1044PDB1 183 I019RSB0O
112 GDA1/1060UDB1 148 I043NDB1 184 I018RSBO
113 GDB0/I059VDB1 149 GBC2/1043PDB1 185 I017RSB0
114 GDB1/I059UDB1 150 I042NDB1 186 VCCIBO
115 GDCO0/1058VDB1 151 GBB2/1042PDB1 187 VCC
116 GDC1/1058UDB1 152 I041NDB1 188 I016RSBO
117 1057VDB1 153 GBA2/I041PDB1 189 I015RSB0
118 I057UDB1 154 VMV1 190 I014RSB0
119 I0O56NDB1 155 GNDQ 191 I013RSB0
120 I056PDB1 156 GND 192 I012RSB0
121 IO55RSB1 157 NC 193 I011RSBO
122 GND 158 GBA1/I040RSB0O 194 I010RSB0O
123 VCCIB1 159 GBAO0/IO39RSB0 195 GND
124 NC 160 GBB1/I038RSB0O 196 IO09RSBO
125 NC 161 GBBO0/I0O37RSB0 197 IO08RSB0O
126 VCC 162 GND 198 I007RSB0O
127 IO53NDB1 163 GBC1/I036RSB0 199 I0O06RSB0O
128 GCC2/1053PDB1 164 GBC0/I035RSB0 200 VCCIBO
129 GCB2/1052PSB1 165 I034RSB0O 201 GAC1/I005RSB0
130 GND 166 IO33RSB0O 202 GACO0/I0O04RSB0
131 GCA2/1051PSB1 167 I032RSB0 203 GAB1/I003RSB0
132 GCA1/I050PDB1 168 I031RSB0O 204 GABO0/IO02RSB0
133 GCAO0/IO50NDB1 169 IO30RSB0O 205 GAA1/I001RSB0O
134 GCBO0/I049NDB1 170 VCCIBO 206 GAA0/IO00RSBO
135 GCB1/1049PDB1 171 VCC 207 GNDQ
136 GCCO0/I048NDB1 172 I029RSB0 208 VMVO0
137 GCC1/1048PDB1 173 I028RSB0
138 I047NDB1 174 1027RSB0
139 1047PDB1 175 I026RSB0
140 VCCIB1 176 I025RSB0
141 GND 177 I024RSB0
142 VCC 178 GND
143 I046RSB1 179 I023RSB0
144 I045NDB1 180 I022RSB0
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Package Pin Assignments

FG144 FG144 FG144

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
A1 GNDQ D1 10112NDB3 G1 GFA1/10108PPB3
A2 VMVO0 D2 10112PDB3 G2 GND
A3 GABO0/IO02RSB0 D3 10116VDB3 G3 VCCPLF
A4 GAB1/IO03RSB0 D4 GAA2/10118UPB3 G4 GFA0/IO108NPB3
A5 I016RSB0 D5 GACO0/I004RSB0 G5 GND
A6 GND D6 GAC1/IO05RSB0 G6 GND
A7 I029RSB0 D7 GBCO0/I0O35RSB0 G7 GND
A8 VCC D8 GBC1/I036RSB0 G8 GDC1/1058UPBH1
A9 IO33RSB0 D9 GBB2/1042PDB1 G9 IO53NDB1
A10 GBAO0/IO39RSB0 D10 1042NDB1 G10 GCC2/I053PDB1
A11 GBA1/I040RSB0 D11 1043NPB1 G11 I052NDB1
A12 GNDQ D12 GCB1/1049PPB1 G12 GCB2/I052PDB1
B1 GAB2/10117UDB3 E1 VCC H1 VCC
B2 GND E2 GFCO0/I0110NDB3 H2 GFB2/10106PDB3
B3 GAAQ/IO00RSBO E3 GFC1/10110PDB3 H3 GFC2/I0105PSB3
B4 GAA1/I0O01RSBO E4 VCCIB3 H4 GEC1/10100PDB3
B5 I014RSB0O E5 10118VPB3 H5 VCC
B6 I019RSB0O E6 VCCIBO H6 I079RSB2
B7 I022RSB0 E7 VCCIBO H7 I065RSB2
B8 IO30RSBO E8 GCC1/1048PDB1 H8 GDB2/I062RSB2
B9 GBB0/I037RSB0 E9 VCCIB1 H9 GDC0/I058VPB1
B10 GBB1/I038RSB0O E10 VCC H10 VCCIB1
B11 GND E11 GCAO0/IO50NDB1 H11 1054PSB1
B12 VMV1 E12 IO51NDBH1 H12 VCC
C1 10117vDB3 F1 GFBO0/IO109NPB3 J1 GEB1/I099PDB3
C2 GFA2/10107PPB3 F2 VCOMPLF J2 I0106NDB3
C3 GAC2/10116UDB3 F3 GFB1/10109PPB3 J3 VCCIB3
Cc4 VCC F4 I0107NPB3 J4 GECO0/IO100NDB3
C5 I012RSB0 F5 GND J5 IO88RSB2
C6 I017RSB0O F6 GND J6 I081RSB2
Cc7 I024RSB0 F7 GND J7 VCC
C8 I031RSB0O F8 GCCO0/1048NDB1 J8 TCK
C9 I034RSB0O F9 GCBO0/IO49NPB1 J9 GDA2/I061RSB2
C10 GBA2/I041PDB1 F10 GND J10 TDO
c1 I041NDB1 F11 GCA1/I050PDB1 J1 GDA1/1060UDB1
C12 GBC2/1043PPB1 F12 GCA2/I051PDB1 J12 GDB1/I059UDB1
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Package Pin Assignments

FG144 FG144 FG144
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function

A1 GNDQ D1 I0149NDB3 G1 GFA1/I0145PPB3
A2 VMVO0 D2 10149PDB3 G2 GND

A3 GABO0/IO02RSB0 D3 10153vDB3 G3 VCCPLF

A4 GAB1/IO03RSB0O D4 GAA2/I0155UPB3 G4 GFA0/I0145NPB3
A5 I016RSB0 D5 GACO0/I004RSB0 G5 GND

AB GND D6 GAC1/IO05RSB0O G6 GND

A7 IO30RSB0O D7 GBC0/I054RSB0 G7 GND

A8 VCC D8 GBC1/I055RSB0 G8 GDC1/I077UPB1
A9 I034RSB0 D9 GBB2/I061PDB1 G9 I072NDB1
A10 GBAO0/IO58RSB0O D10 I061NDB1 G10 GCC2/I072PDB1
A11 GBA1/I059RSB0 D11 I062NPB1 G11 I071NDB1
A12 GNDQ D12 GCB1/1068PPB1 G12 GCB2/I071PDB1
B1 GAB2/10154UDB3 E1 VCcC H1 VCC

B2 GND E2 GFCO0/I0147NDB3 H2 GFB2/10143PDB3
B3 GAA0/IO00RSBO E3 GFC1/10147PDB3 H3 GFC2/I0142PSB3
B4 GAA1/I0O01RSBO E4 VCCIB3 H4 GEC1/10137PDB3
B5 I014RSB0 E5 10155VPB3 H5 VCC

B6 I019RSB0O E6 VCCIBO H6 I075PDB1

B7 I023RSB0 E7 VCCIBO H7 I075NDB1

B8 I031RSB0O E8 GCC1/I067PDB1 H8 GDB2/I081RSB2
B9 GBBO0/IO56RSB0 E9 VCCIB1 H9 GDCO0/I077VPBA1
B10 GBB1/I057RSB0O E10 VCC H10 VCCIB1

B11 GND E11 GCAO0/IO69NDB1 H11 1073PSB1
B12 VMV1 E12 IO70NDB1 H12 VCC

C1 10154VDB3 F1 GFBO0/I0146NPB3 J1 GEB1/10136PDB3
C2 GFA2/I0144PPB3 F2 VCOMPLF J2 I0143NDB3
C3 GAC2/I0153UDB3 F3 GFB1/10146PPB3 J3 VCCIB3

C4 VCC F4 I0144NPB3 J4 GECO0/10137NDB3
C5 I012RSB0 F5 GND J5 I0125RSB2
C6 I017RSB0 F6 GND J6 I0116RSB2
Cc7 I025RSB0 F7 GND J7 VCC

C8 I032RSB0 F8 GCCO0/I067NDB1 J8 TCK

C9 IO53RSB0 F9 GCBO0/IO68NPB1 J9 GDAZ2/I080RSB2
C10 GBA2/I060PDB1 F10 GND J10 TDO

Cc11 I0O60NDB1 F11 GCA1/I069PDB1 J1 GDA1/I079UDB1
C12 GBC2/1062PPB1 F12 GCA2/I070PDB1 J12 GDB1/I078UDB1
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Package Pin Assignments

FG256 — Bottom View
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Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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&S Microsemi

ProASIC3 Flash Family FPGAs

FG484 FG484 FG484
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function

E21 NC G13 I040RSB0 J5 I0149NPB3
E22 NC G14 I046RSB0 J6 IO09RSBO
F1 NC G15 GNDQ J7 10152UDB3
F2 NC G16 I047RSB0 J8 VCCIB3
F3 NC G17 GBB2/1061PPB1 J9 GND

F4 10154VDB3 G18 IO53RSB0O J10 VCC

F5 I0155VDB3 G19 IO63NDB1 J11 VCC

F6 I011RSBO G20 NC J12 VCC

F7 I007RSBO G21 NC J13 VCC

F8 GACO0/I004RSBO G22 NC J14 GND

F9 GAC1/IO05RSB0 H1 NC J15 VCCIB1
F10 I020RSB0O H2 NC J16 I062NDB1
F11 1024RSB0 H3 vCcC J17 I049RSB0
F12 I033RSB0 H4 10150PDB3 J18 1064PPB1
F13 IO39RSB0O H5 IO08RSBO J19 I0O66NDB1
F14 I045RSB0 H6 10153VDB3 J20 NC
F15 GBCO0/I054RSB0 H7 10152VDB3 J21 NC

F16 I048RSB0 H8 VMVO J22 NC

F17 VMVO H9 VCCIBO K1 NC
F18 I061NPB1 H10 VCCIBO K2 NC

F19 1063PDB1 H11 I025RSB0 K3 NC

F20 NC H12 I0O31RSBO K4 I0148NDB3
F21 NC H13 VCCIBO K5 10148PDB3
F22 NC H14 VCCIBO K6 10149PPB3
G1 NC H15 VMV1 K7 GFC1/10147PPB3
G2 NC H16 GBC2/1062PDB1 K8 VCCIB3
G3 NC H17 IO65RSB1 K9 VCC

G4 10151VDB3 H18 I052RSB0 K10 GND

G5 10151UDB3 H19 I066PDB1 K11 GND

G6 GAC2/I0153UDB3 H20 vVcC K12 GND

G7 I0O06RSB0O H21 NC K13 GND

G8 GNDQ H22 NC K14 VCC

G9 I010RSB0O J1 NC K15 VCCIB1
G10 I019RSB0O J2 NC K16 GCC1/I067PPB1
G11 I026RSB0 J3 NC K17 I064NPB1
G12 IO30RSB0O J4 I0150NDB3 K18 I073PDB1
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ProASIC3 Flash Family FPGAs

FG484 FG484 FG484
Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function

E21 NC G13 I052RSB0 J5 10218NDB3
E22 1084PDB1 G14 IO60RSBO J6 10216PDB3
F1 NC G15 GNDQ J7 10216NDB3
F2 10215PDB3 G16 IO80NDBH1 J8 VCCIB3
F3 I0215NDB3 G17 GBB2/I079PDB1 J9 GND

F4 10224NDB3 G18 I079NDB1 J10 VCC

F5 I0225NDB3 G19 I082NPB1 J11 VCC

F6 VMV3 G20 I085PDB1 J12 VCC

F7 I011RSBO G21 IO85NDB1 J13 VCC

F8 GACO0/I004RSBO G22 NC J14 GND

F9 GAC1/I005RSB0 H1 NC J15 VCCIB1
F10 I025RSB0 H2 NC J16 I083NPB1
F11 I036RSB0 H3 vVcC J17 I086NPB1
F12 I042RSB0 H4 10217PDB3 J18 I090PPB1
F13 I049RSB0 H5 10218PDB3 J19 I087NDB1
F14 I056RSB0 H6 10221NDB3 J20 NC
F15 GBCO0/I072RSB0 H7 10221PDB3 J21 1089PDB1
F16 I062RSB0 H8 VMVO J22 I089NDB1
F17 VMVO H9 VCCIBO K1 10211PDB3
F18 I078NDB1 H10 VCCIBO K2 10211NDB3
F19 I0O81NDB1 H11 IO38RSB0O K3 NC
F20 I082PPB1 H12 I047RSB0 K4 10210PPB3
F21 NC H13 VCCIBO K5 10213NDB3
F22 I084NDB1 H14 VCCIBO K6 10213PDB3
G1 10214NDB3 H15 VMV1 K7 GFC1/10209PPB3
G2 10214PDB3 H16 GBC2/1080PDB1 K8 VCCIB3
G3 NC H17 I083PPB1 K9 VCC

G4 [0222NDB3 H18 I086PPB1 K10 GND
G5 10222PDB3 H19 I087PDB1 K11 GND
G6 GAC2/10223PDB3 H20 vVcC K12 GND
G7 I0223NDB3 H21 NC K13 GND
G8 GNDQ H22 NC K14 VCC

G9 I023RSB0 J1 10212NDB3 K15 VCCIB1
G10 I029RSB0 J2 10212PDB3 K16 GCC1/I091PPB1
G!1 IO33RSB0O J3 NC K17 IO90NPB1
G12 I046RSB0 J4 10217NDB3 K18 1088PDB1
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Datasheet Information

assigned a revision number that increments each time the datasheet is revised.
The "ProASIC3 Device Status" table on page IV indicates the status for each
device in the device family.

Revision Changes Page
Revision 10 "TBD" for 3.3 V LVCMOS Wide Range in Table 2-28 « 1/0 Output Buffer| 2-26 to 2-28
(continued) Maximum Resistances1 through Table 2-30 < I/O Output Buffer Maximum
Resistances1 was replaced by "Same as regular 3.3 V" (SAR 33852).
The equations in the notes for Table 2-31 + 1/O Weak Pull-Up/Pull-Down 2-28
Resistances were corrected (SAR 32470).
"TBD" for 3.3 V LVCMOS Wide Range in Table 2-32 « 1/O Short Currents| 2-29 to 2-31
IOSH/IOSL through Table 2-34 « I/O Short Currents IOSH/IOSL was replaced
by "Same as regular 3.3 V LVCMOS" (SAR 33852).
In the "3.3 V LVCMOS Wide Range" section, values were added to Table 2-47 | 2-39 to 2-40
through Table 2-49 for IOSL and IOSH, replacing "TBD" (SAR 33852).
The following sentence was deleted from the "2.5 V LVCMOS" section (SAR 2-47
24916): "It uses a 5 V—tolerant input buffer and push-pull output buffer."
The table notes were revised for Table 2-90 « LVDS Minimum and Maximum DC 2-66
Input and Output Levels (SAR 33859).
Values were added for Fpprimax @and Fppomax in Table 2-102 « Input DDR| 2-78, 2-80
Propagation Delays and Table 2-104 « Output DDR Propagation Delays (SAR
23919).
Table 2-115 + ProASIC3 CCC/PLL Specification was updated. A note was 2-90
added to indicate that when the CCC/PLL core is generated by Microsemi core
generator software, not all delay values of the specified delay increments are
available (SAR 25705).
The following figures were deleted (SAR 29991). Reference was made to a new
application note, Simultaneous Read-Write Operations in Dual-Port SRAM for
Flash-Based c¢SoCs and FPGAs, which covers these cases in detail (SAR
21770). 292,
Figure 2-34 « Write Access after Write onto Same Address 2-94,
Figure 2-35 + Read Access after Write onto Same Address 2-99 2-102
Figure 2-35 + Read Access after Write onto Same Address
The port names in the SRAM "Timing Waveforms", SRAM "Timing
Characteristics" tables, Figure 2-39 « FIFO Reset, and the FIFO "Timing
Characteristics" tables were revised to ensure consistency with the software
names (SARs 29991, 30510).
The "Pin Descriptions" chapter has been added (SAR 21642). 3-1
Package names used in the "Package Pin Assignments" section were revised 4-1
to match standards given in Package Mechanical Drawings (SAR 27395).
July 2010 The versioning system for datasheets has been changed. Datasheets are N/A
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