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&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

I/0s Per Package 1

ProASIC3/EL
Low Power Devices A3P250 A3PE600L A3P1000 A3PE3000L
ARM
Cortex-M1 Devices M1A3P1000 M1A3PE3000L
Single- | Differential Single- Differential Single- Differential | Single- |Differential
Package Ended /0% | 1/0 Pairs | Ended I/0? | 1/O Pairs | Ended /0% | I/O Pairs |Ended I/0?| I/O Pairs
VQ100 68 13 - - - - - -
PQ208 - - - - 154 35 - -
FG144 - - - - 97 25 - -
FG256 - - - - 177 44 - -
FG484 - - 270 135 300 74 341 168
FG896 - - - - - - 620 310
Notes:
1. When considering migrating your design to a lower- or higher-density device, refer to the packaging section of the datasheet to
ensure you are complying with design and board migration requirements.
2. Each used differential I/O pair reduces the number of single-ended I/Os available by two.
3. "G"indicates RoHS-compliant packages. Refer to "Military ProASIC3/EL Ordering Information” on page Il for the location of the
"G" in the part number.
4. For ASPE3000L devices, the usage of certain I/O standards is limited as follows:
— SSTL3(l) and (ll): up to 40 I/Os per north or south bank
—LVPECL/GTL+ 3.3V /GTL 3.3 V: up to 48 I/Os per north or south bank
— SSTL2(l) and () / GTL+ 2.5 V/ GTL 2.5 V: up to 72 I/Os per north or south bank
5. When the Flash*Freeze pin is used to directly enable Flash*Freeze mode and not as a regular I/O, the number of single-ended

user I/Os available is reduced by one.

Military ProASIC3/EL Device Status

Military ProASIC3/EL Devices Status M1 Military ProASIC3/EL Devices Status
A3P250 Production

A3PEBOOL Production

A3P1000 Production M1A3P1000 Production
A3PE3000L Production M1A3PE3000L Production

1 Revision 5




&S Microsemi

1 — Military ProASIC3/EL Device Family Overview

General Description

The military ProASIC3/EL family of flash FPGAs dramatically reduces dynamic power consumption by
40% and static power by 50%. These power savings are coupled with performance, density, true single
chip, 1.2 V to 1.5 V core and I/O operation, reprogrammability, and advanced features.

Microsemi’s proven Flash*Freeze technology enables military ProASIC3EL device users to shut off
dynamic power instantaneously and switch the device to static mode without the need to switch off clocks
or power supplies, and retaining internal states of the device. This greatly simplifies power management.
In addition, optimized software tools using power-driven layout provide instant push-button power
reduction.

Nonvolatile flash technology gives military ProASIC3/EL devices the advantage of being a secure, low-
power, single-chip solution that is live at power-up (LAPU). Military ProASIC3/EL devices offer dramatic
dynamic power savings, giving FPGA users flexibility to combine low power with high performance.

These features enable designers to create high-density systems using existing ASIC or FPGA design
flows and tools.

Military ProASIC3/EL devices offer 1 kbit of on-chip, reprogrammable, nonvolatile FlashROM storage as
well as clock conditioning circuitry (CCC) based on an integrated phase-locked loop (PLL). Military
ProASIC3/EL devices support devices from 250K system gates to 3 million system gates with up to 504
kbits of true dual-port SRAM and 620 user 1/Os.

M1 military ProASIC3/EL devices support the high-performance, 32-bit Cortex-M1 processor developed
by ARM for implementation in FPGAs. ARM Cortex-M1 is a soft processor that is fully implemented in the
FPGA fabric. It has a three-stage pipeline that offers a good balance between low-power consumption
and speed when implemented in an M1 military ProASIC3/EL device. The processor runs the ARMv6-M
instruction set, has a configurable nested interrupt controller, and can be implemented with or without the
debug block. ARM Cortex-M1 is available at no cost from Microsemi for use in M1 military ProASIC3/EL
FPGAs.

The ARM-enabled devices have ordering numbers that begin with M1 and do not support AES
decryption.

Flash*Freeze Technology’r

Military ProASIC3EL devices offer Flash*Freeze technology, which allows instantaneous switching from
an active state to a static state. When Flash*Freeze mode is activated, military ProASIC3EL devices
enter a static state while retaining the contents of registers and SRAM. Power is conserved without the
need for additional external components to turn off I/Os or clocks. Flash*Freeze technology is combined
with in-system programmability, which enables users to quickly and easily upgrade and update their
designs in the final stages of manufacturing or in the field. The ability of military ProASIC3EL devices to
support a 1.2 V core voltage allows for an even greater reduction in power consumption, which enables
low total system power.

When the military ProASIC3EL device enters Flash*Freeze mode, the device automatically shuts off the
clocks and inputs to the FPGA core; when the device exits Flash*Freeze mode, all activity resumes and
data is retained.

The availability of low-power modes, combined with a reprogrammable, single-chip, single-voltage
solution, make military ProASIC3EL devices suitable for low-power data transfer and manipulation in
military-temperature applications where available power may be limited (e.g., in battery-powered
equipment); or where heat dissipation may be limited (e.g., in enclosures with no forced cooling).

1 Flash*Freeze technology is not supported on A3P1000.
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Military ProASIC3/EL Low Power Flash FPGAs

Flash*Freeze Technology't

Military ProASIC3EL devices offer proven Flash*Freeze technology, which enables designers to
instantaneously shut off dynamic power consumption while retaining all SRAM and register information.
Flash*Freeze technology enables the user to quickly (within 1 ps) enter and exit Flash*Freeze mode by
activating the Flash*Freeze (FF) pin while all power supplies are kept at their original values. In addition,
1/0Os and global 1/Os can still be driven and can be toggling without impact on power consumption; clocks
can still be driven or can be toggling without impact on power consumption; all core registers and SRAM
cells retain their states. 1/Os are tristated during Flash*Freeze mode or can be set to a certain state using
weak pull-up or pull-down /O attribute configuration. No power is consumed by the I/O banks, clocks,
JTAG pins, or PLLs. Flash*Freeze technology allows the user to switch to active mode on demand, thus
simplifying the power management of the device.

The FF pin (active low) can be routed internally to the core to allow the user's logic to decide when it is
safe to transition to this mode. It is also possible to use the FF pin as a regular I/O if Flash*Freeze mode
usage is not planned, which is advantageous because of the inherent low-power static and dynamic
capabilities of the military ProASIC3EL device. Refer to Figure 1-3 for an illustration of entering/exiting
Flash*Freeze mode.

Flash*Freeze Microsemi ProASIC3EL
Mode Control FPGA

Flash*Freeze Pin

Figure 1-3 « Military ProASIC3EL Flash*Freeze Mode
VersaTiles
The military ProASIC3/EL core consists of VersaTiles, which have been enhanced beyond the
ProASICPLUS® core tiles. The military ProASIC3/EL VersaTile supports the following:
« All 3-input logic functions—LUT-3 equivalent
* Latch with clear or set
+ D-flip-flop with clear or set
+ Enable D-flip-flop with clear or set
Refer to Figure 1-4 for VersaTile configurations.
LUT-3 Equivalent D-Flip-Flop with Clear or Set Enable D-Flip-Flop with Clear or Set
X1— Data — v Data — —Y
X2— LUT-3—Y CLK—) D-FF CLK—> D-FF
X3— CLR— Enable —
CLR —
Figure 1-4 + VersaTile Configurations

t1Flash*Freeze technology is not supported for A3P1000.
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Military ProASIC3/EL DC and Switching Characteristics

EQ2
Table 2-5+ Package Thermal Resistivities
%
Package Type Device Pin Count| 6;c | Still Air [ 200 ft./min. | 500 ft./min. | Units
Very Thin Quad Flat Pack (VQ100) A3P250 100 10.0| 353 294 271 C/w
Plastic Quad Flat Pack (PQ208)* A3P1000 208 3.8 16.2 13.3 11.9 C/wW
Fine Pitch Ball Grid Array (FBGA) A3P1000 144 6.3 31.6 26.2 242 C/wW
A3P1000 256 6.6 | 28.1 244 22.7 C/wW
A3P1000 484 8.0 | 233 19.0 16.7 C/w
A3PEG0O0OL 484 95| 275 21.9 20.2 C/w
A3PE3000L 484 47 | 20.6 15.7 14.0 C/w
A3PE3000L 896 24 13.6 10.4 9.4 C/wW
* Embedded heatspreader
Temperature and Voltage Derating Factors
Table 2-6 + Temperature and Voltage Derating Factors for Timing Delays
(normalized to T; = 125°C, VCC =1.14 V)
Applicable to ASPE600L and A3PE3000L Only
Junction Temperature
Array Voltage VCC (V) -55°C -40°C 0°C 25°C 70°C 85°C 125°C
1.14 0.85 0.86 0.89 0.92 0.96 0.97 1.00
1.2 0.82 0.83 0.86 0.88 0.92 0.93 0.96
1.26 0.79 0.80 0.83 0.85 0.89 0.90 0.93
1.30 0.77 0.78 0.81 0.83 0.86 0.88 0.90
1.35 0.74 0.75 0.78 0.80 0.84 0.85 0.88
1.40 0.72 0.73 0.75 0.77 0.81 0.82 0.85
1.425 0.71 0.71 0.74 0.76 0.79 0.80 0.83
1.5 0.67 0.68 0.70 0.72 0.75 0.76 0.79
1.575 0.65 0.66 0.68 0.70 0.73 0.74 0.76
Table 2-7+ Temperature and Voltage Derating Factors for Timing Delays
(normalized to T; = 125°C, VCC = 1.425 V)
Applicable to A3P250 and A3P1000 Devices Only
Junction Temperature
Array Voltage VCC (V) -55°C -40°C 0°C 25°C 70°C 85°C 125°C
1.425 0.80 0.82 0.87 0.89 0.94 0.96 1.00
1.5 0.76 0.78 0.82 0.84 0.89 0.91 0.95
1.575 0.73 0.75 0.79 0.82 0.86 0.87 0.91
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Military ProASIC3/EL DC and Switching Characteristics

Table 2-15 « Summary of I/O Input Buffer Power (per pin) — Default /O Software Settings

Applicable to Advanced I/0 Banks for A3P250 and A3P1000 Only

Static Power

Dynamic Power

VMV (V) PDC6 (mW)’ PAC9 (MWW/MHz)?
Single-Ended
3.3V LVTTL/3.3V LVCMOS 3.3 - 16.22
3.3 V LVCMOS — Wide Range 3.3 - 16.22
2.5V LVCMOS 25 - 4.65
1.8 V LVCMOS 1.8 - 1.65
1.5 V LVCMOS (JESD8-11) 15 - 0.98
3.3V PCI 3.3 - 17.64
3.3V PCI-X 3.3 - 17.64
Differential
LVDS 25 2.26 0.83
LVPECL 3.3 5.72 1.81
Notes:

1. PDCE6 is the static power (where applicable) measured on VMV.

2. PACSY is the total dynamic power measured on VMV.

Table 2-16 = Summary of I/O Input Buffer Power (per pin) — Default /0O Software Settings

Applicable to Standard Plus I/O Banks for A3P250 and A3P1000 Only

Static Power

Dynamic Power

VMV (V) PDC6 (mw) ! PAC9 (MW/MHz) 2

Single-Ended

3.3V LVTTL/3.3V LVCMOS 3.3 - 16.23

3.3 V LVCMOS - Wide Range 3.3 - 16.23

2.5V LVCMOS 25 - 4.66

1.8 V LVCMOS 1.8 - 1.64

1.5 V LVCMOS (JESD8-11) 1.5 - 0.99

3.3V PCI 3.3 - 17.64

3.3V PCI-X 3.3 - 17.64
Notes:

1. PDCE6 is the static power (where applicable) measured on VMV.

2. PACS is the total dynamic power measured on VMV.

Revision 5




&S Microsemi

Military ProASIC3/EL DC and Switching Characteristics

Combinatorial Cells Contribution—P¢_cgp |
PccewL = Ne-cerl™ 0 /2 PACT * Fek
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.

o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-23 on
page 2-17.

FcLk is the global clock signal frequency.
Routing Net Contribution—Pyet
PneT = (Ns.ceLL + Necer) * Otq /2% PAC8 * Fo i
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.

o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-23 on
page 2-17.
FcLk is the global clock signal frequency.
I/0 Input Buffer Contribution—P\pyts
PinpuTs = NinpuTs * Q2 /2% PACY * Fe
NinpuTs is the number of I/O input buffers used in the design.
0., is the 1/0 buffer toggle rate—guidelines are provided in Table 2-23 on page 2-17.
FcLk is the global clock signal frequency.
I/0 Output Buffer Contribution—Poy1pyTs
Poutputs = Noutputs * 02/ 2 * B4 * PAC10 * Fei«
NoutpuTs is the number of I/O output buffers used in the design.
0., is the 1/0O buffer toggle rate—guidelines are provided in Table 2-23 on page 2-17.
B4 is the 1/0 buffer enable rate—guidelines are provided in Table 2-24 on page 2-17.
FcLk is the global clock signal frequency.
RAM Contribution—P yeyory
Pvemory = PAC11 * Np ocks * Freap-cLock * B2 * Paciz * NaLock * FwriTe-cLock * B3
NgLocks is the number of RAM blocks used in the design.
FreaDp-cLock is the memory read clock frequency.
[, is the RAM enable rate for read operations.
FwriTE-cLOCK IS the memory write clock frequency.
[35 is the RAM enable rate for write operations—guidelines are provided in Table 2-24 on
page 2-17.
PLL Contribution—Ppy
PpLL = PDC4 + PAC13 * Fc kouT
FcLkouT is the output clock frequency.

1. If a PLL is used to generate more than one output clock, include each output clock in the formula by adding its corresponding
contribution (Pac13™ FcrkouT Product) to the total PLL contribution.
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Military ProASIC3/EL Low Power Flash FPGAs

< tey -1 toi |
—D
PAD y Q oI
-
PCLK To Array
tey = MAX(tpy(R), tpy(F)) /O Interface

toin = MAX(tpn(R), toin(F))

50%4 Xo0%
Y /
GND | tpy _ oy
(R) (F)
VCC
50% 50%
DIN
GND | tpy toN
(R) ' (F) ’

Figure 2-4 » Input Buffer Timing Model and Delays (Example)
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Military ProASIC3/EL DC and Switching Characteristics

Overview of I/0 Performance

Summary of I/0 DC Input and Output Levels — Default I/O Software
Settings

Table 2-25 « Summary of Maximum and Minimum DC Input and Output Levels
Applicable to Military Conditions—Software Default Settings

Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only

Equiv. VIL VIH VoL VOH  |lo %|lon?
Software
Default
Drive
Drive [Strength|Slew|Min. Max. Min. Max.| Max. Min.
1/0 Standard Strength| Option? |Rate| V \' \' \' \'} \' mA |mA
3.3V LVTTL/3.3| 12mA | 12 mA |High|-0.3 0.8 2 3.6 0.4 24 12 (12
V LVCMOS
3.3V LVCMOS | 100 pA | 12 mA [High|-0.3 0.8 2 3.6 0.2 VCCI-0.2|0.1]0.1
\Wide Range1'3
2.5V LVCMOS 12mA | 12mA |High|-0.3 0.7 1.7 3.6 0.7 1.7 12 (12
1.8 VLVCMOS 12mA | 12 mA |High|-0.3| 0.35* VCCI| 0.65*VCCI| 3.6 0.45 VCCI-0.45| 12| 12
1.5V LVCMOS 12mA | 12mA [High|-0.3| 0.35 * VCCI| 0.65* VCCI| 3.6 |0.25*VCCI| 0.75 * VCCI| 12 [ 12
1.2V LVCMOS*®| 2mA | 2mA [High|-0.3| 0.35*VCCI| 0.65*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI| 2 | 2
1.2VLVCMOS |[100pA [ 2mA [High[-0.3] 0.3*VCCI | 0.7 *VCCI | 3.6 0.1 VCCI-0.1]0.1[0.1
Wide Range 45
3.3V PCI Per PCI Specification
3.3V PCI-X Per PCI-X Specification
3.3V GTL 20 mA® | 20 mA [High|-0.3|VREF — 0.05\VREF +0.05| 3.6 0.4 - 20| 20
2.5V GTL 20 mA® | 20 mA [High|-0.3|VREF - 0.05|VREF +0.05| 3.6 0.4 - 20| 20
3.3V GTL+ 35mA | 35 mA [High{-0.3| VREF -0.1| VREF +0.1| 3.6 0.6 - 35|35
2.5V GTL+ 33 mA | 33 mA |High|-0.3| VREF -0.1| VREF +0.1( 3.6 0.6 - 3333
HSTL (1) 8 mA 8 mA |High|-0.3| VREF -0.1| VREF +0.1| 3.6 0.4 VCClI-04( 8 | 8
HSTL (Il 15 mA® | 15 mA® |High|-0.3| VREF - 0.1| VREF +0.1| 3.6 04 VCCI-0.4|15]| 15
SSTL2 (1) 15mA | 15 mA [High|-0.3| VREF - 0.2| VREF +0.2| 3.6 0.54 VCCI-0.62| 15| 15
SSTL2 (Il) 18 mA | 18 mA [High|-0.3| VREF - 0.2| VREF +0.2| 3.6 0.35 VCCI-0.43| 18| 18
SSTL3 (1) 14 mA | 14 mA |High|-0.3| VREF - 0.2 VREF +0.2| 3.6 0.7 VCCI-1.1| 14| 14
SSTL3 (Il) 21 mA | 21 mA |High|{-0.3| VREF - 0.2| VREF +0.2| 3.6 0.5 VCCI-0.9( 21 | 21
Notes:

1. Note that 1.2 V LVCMOS and 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration
will not operate at the equivalent software default drive strength These values are for normal ranges only.

NSO oA LD

Currents are measured at 125°C junction temperature.
All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
Applicable to ABPE60OL and A3PE3000L devices operating at VCCI > VCC.
All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.
Output drive strength is below JEDEC specification.

Output slew rate can be extracted using the IBIS Models.
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Military ProASIC3/EL Low Power Flash FPGAs

Table 2-66 « 3.3 VLVCMOS Wide Range Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V
Applicable to Advanced I/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength 0ption1 Grade tDOUT tDP tDlN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
100 pA 4 mA Std. 0.63 | 9.67 [0.05(1.70 | 0.45 [ 9.67 | 8.03 | 4.50 [4.18 (13.40| 11.77 | ns
-1 054 | 822 |0.04(1.44] 0.39 | 8.22|6.83|3.83|3.55(11.40|10.01| ns
100 pA 6mA Std. 0.63 | 8.13 |0.05(1.70| 0.45 | 8.13 |6.95|5.07 | 5.17 (11.86| 10.69 | ns
-1 0.54 | 691 [0.04(1.44( 0.39 (6.91]592|4.31(4.40(10.09| 9.09 ns
100 pA 8 mA Std. 0.63 | 813 [0.05(1.70| 0.45 [ 8.13|6.95| 5.07 [ 517 (11.86| 10.69 | ns
-1 0.54 | 6.91 |0.04(1.44] 0.39 | 6.91|592(4.314.40(10.09| 9.09 ns
100 pA 12 mA Std. 0.63 | 6.96 [0.05(1.70( 0.45 (6.96 |6.15| 5.45[5.81(10.70| 9.89 ns
-1 0.54 | 592 [0.04 (144 039 (592524 |4.64 (494 9.10 | 8.41 ns
100 pA 16 mA Std. 0.63 | 6.61 |0.05(1.70| 0.45 | 6.61|5.96 554|597 (10.34| 9.70 | ns
-1 0.54 | 562 [0.04 (144 0.39 (5.62|5.074.71 [5.08( 880 | 8.25 ns

Notes:

1. Note that 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will not operate at the
equivalent software default drive strength. These values are for normal ranges ONLY.

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

Table 2-67 « 3.3 VLVCMOS Wide Range High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7V
Applicable to Advanced I/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength 0ption1 Grade tDOUT tDP tDlN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
100 pA 4 mA Std. 0.63 | 549 (0.05(1.70| 0.45 | 5.49 | 4.23 |4.51|4.44]| 922 | 797 | ns
-1 054 | 467 (0.04(1.44| 0.39 | 4.57 | 3.60 |3.83|3.78| 7.84 | 6.78 | ns
100 pA 6 mA Std. 0.63 | 456 [0.05(1.70| 0.45 | 4.56 | 3.42 |5.08|5.45| 829 | 715 | ns
-1 0.54 | 3.88 (0.04(1.44| 0.39 | 3.88 | 2.91 |4.32|4.64| 7.05 | 6.08 | ns
100 pA 8 mA Std. 0.63 | 4.56 |0.05(1.70( 0.45 | 4.56 | 3.42 |5.08(545| 829 | 715 | ns
-1 0.54 | 3.88 (0.04(1.44| 0.39 | 3.88 | 2.91 |4.32|4.64| 7.05 | 6.08 | ns
100 pA 12 mA Std. 0.63 | 4.08 |0.05(1.70| 0.45 | 4.08 | 3.03 |5.46|6.09( 7.81 [ 6.76 | ns
—1 0.54 | 3.47 (0.04(1.44| 0.39 | 3.47 | 2.57 |4.65|5.18| 6.64 | 5.75 | ns
100 pA 16 mA Std. 0.63 | 4.00 [0.05(1.70| 0.45 [ 4.00 | 2.96 |5.55|6.26| 7.73 | 6.69 | ns
-1 0.54 | 340 (0.04(1.44| 0.39 | 3.40 | 2.51 |4.72|5.32| 6.58 | 5.69 | ns

Notes:

1. Note that 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will not operate at the
equivalent software default drive strength. These values are for normal ranges only.

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

Timing Characteristics
1.2 V DC Core Voltage

Table 2-86 + 1.8 VLVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI=1.7V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tz | thz | tzis | tzus | Units
2 mA Std. 0.80 [9.16 |1 0.05| 200|282 052 [9.32|7.69 (277|120 11.53 | 9.89 ns
-1 068 [7.79 (005170240 0.44 |7.93(6.54|236|1.02] 9.81 8.42 ns
4 mA Std. 0.80 |755(0.05]|200]|282( 052 |768|6.483.23|276| 9.88 | 8.68 ns
-1 068 [6.42 005170240 | 0.44 [6.53 |551(275]235| 8.41 7.38 ns
6 mA Std. 0.80 | 6.40(0.05]|200|282( 0.52 |6.51 565354334 ]| 871 7.85 ns
-1 068 | 544 (005170240 0.44 | 554 (4.80(3.01]|284 | 7.41 6.68 ns
8 mA Std. 0.80 [6.01]0.05(200]|282| 0.52 [6.12|5.48 | 3.61 | 3.50 | 8.32 7.69 ns
-1 068 | 511 (005170240 044 |520|4.66 |3.07|298| 7.08 | 6.54 ns
12 mA Std. 0.80 [ 590 (0.05]200|282( 052 |6.00 (549 |3.71]|4.08| 8.21 7.70 ns
-1 068 [5.02]1005(1.70]|240 | 044 | 511|467 |3.16 | 3.47 | 6.98 | 6.55 ns
16 mA Std. 0.80 [ 5.90(0.05]|200|282( 052 |6.00(|549|3.71]|4.08| 8.21 7.70 ns
-1 068 | 502005170240 0.44 | 511 |4.67 |3.16|3.47 | 6.98 | 6.55 ns

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

Table 2-87 « 1.8 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.7 V
Applicable to Pro 1/Os for ASPE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 0.80 [4.14)10.05(200|282| 052 [4.21]|14.05|276|1.23 | 6.42 | 6.26 ns
-1 068 |352(005]|170]240( 0.44 |3.58|345(235|1.04| 546 | 532 ns
4 mA Std. 0.80 [3.36|10.05(1200|282| 0.52 [3.41]3.01(322]285| 5.62 5.21 ns
-1 068 |2.86 (005170240 0.44 | 290|256 (274|242 | 478 | 443 ns
6 mA Std. 0.80 [2.8810.05(200]|282| 052 [293|249(3.54|343 | 513 | 4.70 ns
-1 068 | 245(0.05]|1.70]|240( 044 | 249|212 (3.01]|292| 436 | 3.99 ns
8 mA Std. 0.80 [2.79]10.05(200]|282| 052 [2.83]|240(3.60|3.59( 504 | 4.60 ns
-1 068 | 237 (005170240 044 |2.41|2.04(3.06|3.05]| 429 | 3.91 ns
12 mA Std. 0.80 | 278 |0.05(200|282| 052 [282]|228]|3.71(4.21| 5.02 | 4.48 ns
-1 068 | 236 |0.05(1.70)| 240 | 044 (240|194 |3.16 [ 3.58 | 4.27 | 3.81 ns
16 mA Std. 0.80 [2.7810.05(200|282 | 052 [2.82|228(3.71 421 502 | 4.48 ns
-1 068 | 236 (005170240 044 | 240|194 (316 | 3.58 | 4.27 | 3.81 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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3.3VGTL+

Gunning Transceiver Logic Plus is a high-speed bus standard (JESDS8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The VCCI pin should be connected to 3.3 V.

Table 2-128 » Minimum and Maximum DC Input and Output Levels

3.3V GTL+ VIL VIH voL | VOH [lo [lon| losL losn | ' [he?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength v v v v v V |mA|mA| mA3 mA3  [pA?|pA?
35 mA —-0.3 [VREF-0.1| VREF+0.1| 3.6 0.6 - [35[35] 268 181 15| 15
Notes:

1. I, is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.
2. llyis 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.

GTL+

Test Point

V17

25

T10pF

Figure 2-17 « AC Loading

Table 2-129 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring

Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF - 0.1 VREF + 0.1 1.0 1.0 1.5 10
Note:  *Measuring point = Vy,. See Table 2-29 on page 2-25 for a complete table of trip points.

Timing Characteristics
Table 2-130 » 3.3 V GTL+

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V,

Worst-Case VCCI=3.0V, VREF=1.0V

Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only
Speed
Grade toour | tor | toiN tey | teour | tzL tzo |tz | thz | tzs | tzus | Units
Std. 0.80 2.04 0.05 2.34 0.52 2.07 2.03 - - 4.28 4.24 ns
-1 0.68 1.74 0.05 1.99 0.44 1.76 1.73 - - 3.64 3.61 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-131 « 3.3 V GTL+
Military-Case Conditions: T; = 125°C, VCC =1.425 V,
Worst-Case VCCI=3.0V, VREF=1.0V
Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only

Speed

Grade toour | tor | toin | tey | teour | tzL tzu |tz | thiz | tzis | tzus | Units
Std. 0.61 1.95 0.04 2.1 0.40 1.92 1.95 - - 3.38 3.41 ns
-1 0.52 1.66 0.03 1.79 0.34 1.63 1.66 - - 2.88 2.90 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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2.5V GTL+

Gunning Transceiver Logic Plus is a high-speed bus standard (JESDS8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The V¢ pin should be connected to 2.5 V.

Table 2-132 » Minimum and Maximum DC Input and Output Levels

2.5V GTL+ VIL VIH VOL | VOH [lo.[lon| TlosL losn | W' [he?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength v v v v ', V |mA|mA[ mA3 mA3  |pA%|pat
33mA 03 | VREF-0.1| VREF+0.1| 3.6 0.6 - [33[33] 169 124 | 15] 15
Notes:

1. I, is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.
2. llyis 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.

V17

GTL+ o5

T10pF

Test Point

Figure 2-18 « AC Loading
Table 2-133 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF - 0.1 VREF + 0.1 1.0 1.0 1.5 10

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

Timing Characteristics

Table 2-134 « 2.5V GTL+
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V,
Worst-Case VCCI=2.3V,VREF=1.0V
Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only

Speed

Grade tpout top | toin tey | teout tz1 tzn |tz | thz | tzs | tzus | Units
Std. 0.80 2.19 0.05 2.27 0.52 2.22 2.08 - — 443 4.28 ns
-1 0.68 1.86 0.05 1.93 0.44 1.89 1.77 — — 3.77 3.64 ns

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

Table 2-135+ 2.5V GTL+
Military-Case Conditions: T; = 125°C, VCC =1.425 V,
Worst-Case VCCI=2.3V,VREF=1.0V
Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only

Speed

Grade tpout top | toin tey | teout tz1 tzh | tiz | thz | tzs | tzus | Units
Std. 0.61 2.05 0.04 2.04 0.40 2.07 1.99 - — 3.53 3.46 ns
-1 0.52 1.75 0.03 1.73 0.34 1.76 1.69 — — 3.00 2.94 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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Timing Characteristics

Table 2-175 » Output Data Register Propagation Delays
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.81(0.96| ns
tosup Data Setup Time for the Output Data Register 043|051 ns
toHD Data Hold Time for the Output Data Register 0.000.00| ns
tosue Enable Setup Time for the Output Data Register 0.61]0.71| ns
tonE Enable Hold Time for the Output Data Register 0.00(0.00| ns
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register 111|131 ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 1111131 ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00|0.00| ns
toreccLr | Asynchronous Clear Recovery Time for the Output Data Register 0.31(0.36| ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00({0.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 0.31(0.36| ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.1910.22| ns
towPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.1910.22| ns
tockmpwH | Clock Minimum Pulse Width HIGH for the Output Data Register 0.3110.36| ns
tockmpwL | Clock Minimum Pulse Width LOW for the Output Data Register 0.280.32| ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-176 « Output Data Register Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L
Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.620.73| ns
tosup Data Setup Time for the Output Data Register 0.33|0.39| ns
toHD Data Hold Time for the Output Data Register 0.00|0.00| ns
tosue Enable Setup Time for the Output Data Register 046|055 ns
toHE Enable Hold Time for the Output Data Register 0.00|0.00| ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 0.85|1.00| ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 0.85(1.00( ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00|0.00| ns
toreccLr | Asynchronous Clear Recovery Time for the Output Data Register 0.2410.28| ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00|0.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 0.24(0.28 | ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.19]10.22| ns
towPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.19(0.22| ns
tockmpwr | Clock Minimum Pulse Width HIGH for the Output Data Register 0.3110.36| ns
tockmpwL | Clock Minimum Pulse Width LOW for the Output Data Register 0.280.32| 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 2-191 - Combinatorial Cell Propagation Delays
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V for A3P250 and

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

A3P1000
Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=IA tep 0.48 0.57 ns
AND2 Y=A-B tep 0.57 0.67 ns
NAND2 Y=!A"B) tep 0.57 0.67 ns
OR2 Y=A+B tep 0.59 0.69 ns
NOR2 Y =I(A +B) tep 0.59 0.69 ns
XOR2 Y=A®B tpp 0.89 1.04 ns
MAJ3 Y =MAJ(A, B, C) teD 0.84 0.99 ns
XOR3 Y=AD®B®DC tpp 1.05 1.24 ns
MUX2 Y=AIS+BS tep 0.61 0.72 ns
AND3 Y=A-B:-C tep 0.68 0.79 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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Embedded SRAM and FIFO Characteristics

SRAM
RAM4K9 RAM512X18
—] ADDRA11 DOUTA8 — —{ RADDRS RD17 }—
—1 ADDRA10 DOUTA7 — RADDR? RD16|—
—| ADDRAO  DOUTAO |—  —| RADDRO RDO |—
— DINAS
—1 DINA7
—1 DINAD — RW1
—1 RWo
— WIDTHA1
— WIDTHAO _lpipe
— PIPEA
— WMODEA
—d BLKA
—d WENA —q REN
—PCLKA —PRCLK
—{ ADDRB11 DOUTB8}—  —{ WADDRS
— ADDRB10 DOUTB7—  —{ WADDR?
— ADDRBO  DOUTBO|— |\ ° oo
— WD17
_| oiNBs WD16
—1 DINB? .
. — wpo
—{ DINBO
— wwi1
—1 WIDTHB1 —1 wwo
— WIDTHBO
—! PIPEB
— WMODEB
—d BLKB
—d WENB —9q WEN
—DCLKB —DWCLK
RESET RESET

1 I

Figure 2-43 - RAM Models
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Table 2-215 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (2kx2)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 5.28 | 6.21 ns
tENH REN, WEN Hold Time 0.00 | 0.00 ns
teks BLK Setup Time 1.66 | 1.95 ns
tekH BLK Hold Time 0.00 | 0.00 ns
tbs Input Data (WD) Setup Time 0.22 | 0.26 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 ns
tcka1 Clock HIGH to New Data Valid on RD (flow-through) 2.84 | 3.33 ns
tcka2 Clock HIGH to New Data Valid on RD (pipelined) 1.08 | 1.27 ns
tRCKEF RCLK HIGH to Empty Flag Valid 2.07 | 243 ns
twekrr WCLK HIGH to Full Flag Valid 1.96 | 2.31 ns
tekar Clock HIGH to Almost Empty/Full Flag Valid 7.45 | 8.76 ns
trsTFG RESET LOW to Empty/Full Flag Valid 2.04 | 240 ns
tRSTAFE RESET LOW to Almost Empty/Full Flag Valid 7.38 | 8.67 ns
trsTBQ RESET LOW to Data Out LOW on RD (flow-through) 111 | 1.31 ns
RESET LOW to Data Out LOW on RD (pipelined) 1.1 | 1.31 ns
tREMRSTB RESET Removal 0.34 | 0.40 ns
tRECRSTB RESET Recovery 1.81 | 2.12 ns
tMPWRSTB RESET Minimum Pulse Width 0.26 | 0.30 ns
teye Clock Cycle Time 3.89 | 457 ns
Fmax Maximum Frequency for FIFO 257 | 219 MHz

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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FG484 FG484 FG484

Pin Pin Pin

Number A3P1000 Function Number A3P1000 Function Number A3P1000 Function
A1 GND B14 IO58RSB0 D5 GAAO0/IO00RSB0O
A2 GND B15 IO63RSB0 D6 GAA1/I001RSBO
A3 VCCIBO B16 I066RSB0 D7 GABO/IO02RSB0
A4 IO07RSBO B17 IO68RSB0 D8 I016RSB0
A5 IO09RSBO B18 IO70RSBO D9 I022RSB0
AB I013RSB0O B19 NC D10 I028RSB0
A7 I018RSB0O B20 NC D11 IO35RSB0
A8 I020RSB0O B21 VCCIB1 D12 I045RSB0
A9 I026RSB0 B22 GND D13 IO50RSB0
A10 I032RSB0O C1 VCCIB3 D14 IO55RSB0
A11 I040RSB0O C2 10220PDB3 D15 I061RSB0O
A12 I041RSB0O C3 NC D16 GBB1/I075RSB0
A13 IO53RSB0 Cc4 NC D17 GBAO/IO76RSB0
A14 IO59RSB0O C5 GND D18 GBA1/I077RSB0
A15 I064RSB0 C6 I010RSB0O D19 GND
A16 I065RSB0 Cc7 1014RSB0 D20 NC
A17 I067RSB0O C8 VCC D21 NC
A18 IO69RSB0O C9 VCC D22 NC
A19 NC Cc10 I030RSB0O E1 I0219NDB3
A20 VCCIBO c1 I037RSB0 E2 NC
A21 GND C12 1043RSB0 E3 GND
A22 GND C13 NC E4 GAB2/10224PDB3
B1 GND C14 VCC E5 GAA2/10225PDB3
B2 VCCIB3 C15 VCC E6 GNDQ
B3 NC C16 NC E7 GAB1/I003RSB0
B4 IO06RSB0O c17 NC E8 I017RSB0O
B5 IO08RSBO c18 GND E9 I021RSB0O
B6 I012RSB0O C19 NC E10 I027RSB0
B7 I015RSB0 C20 NC E1 I034RSB0O
B8 I019RSB0O C21 NC E12 I044RSB0
B9 I024RSB0 C22 VCCIB1 E13 I051RSB0O
B10 I031RSB0O D1 10219PDB3 E14 I0O57RSB0
B11 IO39RSB0O D2 I0220NDB3 E15 GBC1/I073RSB0
B12 I048RSB0 D3 NC E16 GBBO0/IO74RSB0
B13 I054RSB0 D4 GND E17 I071RSB0O
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Package Pin Assignments

FG896

Pin Number |A3PE3000L Function
W20 VCC
W21 VCCIB3
W22 10134PDB3V2
W23 10138PDB3V3
w24 I0132NDB3V2
W25 I0136NPB3V2
W26 I0130NPB3V2
w27 10141PDB3V3
W28 10135PDB3V2
W29 10131PDB3V2
W30 10123NDB3V1
Y1 10266PDB6V4
Y2 10250PDB6V2
Y3 I0250NDB6V2
Y4 10246PDB6V1
Y5 10247NDB6V1
Y6 10247PDB6V1
Y7 10249NPB6V1
Y8 10245PDB6V1
Y9 I0253NDB6V2
Y10 GEBO0/I0235NPB6V0
Y11 VCC
Y12 VCC
Y13 VCC
Y14 VCC
Y15 VCC
Y16 VCC
Y17 VCC
Y18 VCC
Y19 VCC
Y20 VCC
Y21 10142PPB3V3
Y22 I0134NDB3V2
Y23 I0138NDB3V3
Y24 I0140NDB3V3
Y25 10140PDB3V3

4-44
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Revision Changes Page

Revision 1 The "VQ100" pin table for A3P250 is new (SAR 31975). 4-2

(continued) The "FG144" pin table for A3P1000 was updated to remove the Flash*Freeze (FF)| 4-7,
designation from pin L3. This package does not support Flash*Freeze functionality.| 4-14
Pin W6 of the "FG484" for ASPE600L was designated as the Flash*Freeze control pin
for that package (SAR 24084).
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