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&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Military ProASIC3/EL Ordering Information

A3P1000 - 1 FG G 144 Y M

I— Application (Temperature Range)
M = Military (—55°C to 125°C Junction Temperature)

Security Feature ——er
Y = Device Includes License to Implement IP Based on the D PA
Cryptography Research, Inc. (CRI) Patent Portfolio Ve PR

Package Lead Count

L— Lead-Free Packaging
Blank = Standard Packaging
G = RoHS-Compliant (Green) Packaging

— Package Type
VQ = Very Thin Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)
PQ = Plastic Quad Flat Pack (0.5 mm pitch)

L Speed Grade

Blank = Standard
1 = 15% Faster than Standard
2 = 25% Faster than Standard

Note: Speed Grade —2 is available only for A3P1000 device in FG256 and FG484 packages
— Part Number
Military ProASIC3/EL Devices
A3P250 = 250,000 System Gates
A3PE600L= 600,000 System Gates
A3P1000 = 1,000,000 System Gates
A3PE3000L= 3,000,000 System Gates

Military ProASIC3/EL Devices with ARM Cortex-M1
M1A3P1000 = 1,000,000 System Gates
M1A3PE3000L = 3,000,000 System Gates

Temperature Grade Offerings

Package A3P250 A3PEG00OL A3P1000 A3PE3000L
ARM Cortex-M1 Devices M1A3P1000 M1A3PE3000L
vQ100 M - - -
PQ208 - - M -
FG144 - - M -
FG256 - - M -
FG484 - M M M
FG896 - - - M

Note: M = Military temperature range: —55°C to 125°C junction temperature
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Military ProASIC3/EL Device Family Overview

User Nonvolatile FlashROM

Military ProASIC3/EL devices have 1 kbit of on-chip, user-accessible, nonvolatile FlashROM. The
FlashROM can be used in diverse system applications:

* Internet protocol addressing (wireless or fixed)

+ System calibration settings

» Device serialization and/or inventory control

» Subscription-based business models (for example, set-top boxes)
« Secure key storage for secure communications algorithms

+ Asset management/tracking

« Date stamping

* Version management

FlashROM is written using the standard military ProASIC3/EL IEEE 1532 JTAG programming interface.
The core can be individually programmed (erased and written), and on-chip AES decryption can be used
selectively to securely load data over public networks, as in security keys stored in the FlashROM for a
user design.

FlashROM can be programmed via the JTAG programming interface, and its contents can be read back
either through the JTAG programming interface or via direct FPGA core addressing. Note that the
FlashROM can only be programmed from the JTAG interface and cannot be programmed from the
internal logic array.

FlashROM is programmed as 8 banks of 128 bits; however, reading is performed on a byte-by-byte basis
using a synchronous interface. A 7-bit address from the FPGA core defines which of the 8 banks and
which of the 16 bytes within that bank are being read. The three most significant bits (MSBs) of the
FlashROM address determine the bank, and the four least significant bits (LSBs) of the FlashROM
address define the byte.

Microsemi military ProASIC3/EL development software solutions, Libero SoC has extensive support for
the FlashROM. One such feature is auto-generation of sequential programming files for applications
requiring a unique serial number in each part. Another feature allows the inclusion of static data for
system version control. Data for the FlashROM can be generated quickly and easily using the Libero
SoC software tools. Comprehensive programming file support is also included to allow for easy
programming of large numbers of parts with differing FlashROM contents.

SRAM and FIFO

Military ProASIC3/EL devices have embedded SRAM blocks along their north and south sides. Each
variable-aspect-ratio SRAM block is 4,608 bits in size. Available memory configurations are 256x18,
512x9, 1kx4, 2kx2, and 4kx1 bits. The individual blocks have independent read and write ports that can
be configured with different bit widths on each port. For example, data can be sent through a 4-bit port
and read as a single bitstream. The embedded SRAM blocks can be initialized via the device JTAG port
(ROM emulation mode) using the UJTAG macro.

In addition, every SRAM block has an embedded FIFO control unit. The control unit allows the SRAM
block to be configured as a synchronous FIFO without using additional core VersaTiles. The FIFO width
and depth are programmable. The FIFO also features programmable Almost Empty (AEMPTY) and
Almost Full (AFULL) flags in addition to the normal Empty and Full flags. The embedded FIFO control
unit contains the counters necessary for generation of the read and write address pointers. The
embedded SRAM/FIFO blocks can be cascaded to create larger configurations.

PLL and CCC

Military ProASIC3 devices provide designers with flexible clock conditioning circuit (CCC) capabilities.
Each member of the military ProASIC3 family contains six CCCs, located at the four corners and the
centers of the east and west sides. One CCC (center west side) has a PLL. All six CCC blocks are
usable; the four corner CCCs and the east CCC allow simple clock delay operations as well as clock
spine access.

Military ProASIC3EL devices also contain six CCCs; however, all six are equipped with a PLL.

The inputs of the six CCC blocks are accessible from the FPGA core or from one of several inputs
located near the CCC that have dedicated connections to the CCC block.

1-
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Military ProASIC3/EL DC and Switching Characteristics

1.2 V Core Operating Voltage

Table 2-31 « Summary of I/O Timing Characteristics—Software Default Settings
-1 Speed Grade, Military-Case Conditions: T, = 125°C, Worst Case VCC = 1.14 V, Worst Case
VCCI
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only
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3.3V LVTTL/ 12mA | 12mA |High| 5 | — [0.68(2.09]|0.05|1.49(2.03(0.44|2.12|1.56|2.76|3.06 (3.99|3.43
3.3V LVCMOS
3.3V LVCMOS| 100 pA | 12mA [High| 5 | — |0.68[3.01]0.04|1.86(2.69]0.44 |3.01[2.22[4.03[ 4.42[4.89[4.09
Wide Range3
25VLVCMOS| 12mA |12mA |High| 5| — |0.68(2.12(0.04|1.73|2.17|0.44 (2.15(1.74]2.84|2.95|4.03 | 3.62
1.8VLVCMOS| 12mA |12 mA [High| 5| — |0.68|2.36(0.05|1.70|2.40|0.44 (2.40(1.94|3.16|3.58 |4.27 | 3.81
1.5VLVCMOS| 12mA |[12mA |High| 5 | — |0.68]2.71]|0.04|1.86(2.61|0.4412.76|2.24|3.34|3.69|4.63|4.12
1.2V LVCMOS 2 mA 2mA |High| 5| — |0.68(4.39(0.04|2.25|3.19]|0.44 (4.24(3.7414.34|14.09|6.11 | 5.61
1.2V LVCOMS| 100 pA | 2mA ([High| 5| — |0.68|4.39(0.0412.25|3.19]|0.44 (4.24|3.7414.34|14.09|6.11 [ 5.61
Wide Range*
3.3V PCI Per PCI - High (10 25°10.68(2.37]0.04]2.31(3.13|0.44 [2.40(1.68(2.77] 3.06 | 4.28 | 3.56

spec
3.3V PCI-X Per PCI-X - High (10 25°10.68]2.37]0.04]2.31(3.13[0.44 [2.40]1.68]2.77]3.06 | 4.28 | 3.56

spec
3.3V GTL 20 mA® [20 mA® High(10]25(0.68(1.75|0.05{1.99 — [0.44|1.71|1.75| — - 13.59|3.62
2.5V GTL 20 mA® [20 mA® High(10]25(0.68(1.79|0.05({1.93 — [0.44|1.82|1.79| — - |3.70|3.67
3.3V GTL+ 35mA [ 35mA [High|10(25|0.68]|1.74[0.05[1.99| — |0.44|1.76(1.73| — - [3.64(3.61
2.5V GTL+ 33mA |33 mA [High|10(25|0.68]|1.86(0.05(1.93| — |0.44|1.89(1.77| — — |3.77|3.64
HSTL (1) 8 mA 8 mA |High[20]25|0.68(2.68|0.05(2.34( — [0.44)|2.73|2.65| — — 14.60|4.52
HSTL (Il) 15 mA® [15 mA® High 20|50 (0.68(2.55]10.05|2.34| — |0.44(2.59]|2.28| - — |4.47(4.16
SSTL2 (1) 15mA | 15mA |High[30|25|0.68(1.80|0.05|1.78 — [0.44|1.82|1.55| — - 11.82]1.55
SSTL2 (Il) 15mA | 15mA |High[30|50(0.68(1.83|0.05(1.78( — [0.44|1.86|1.49| — — 11.86(1.49
SSTL3 (I) 14 mA |14 mA |High[30]25(0.68(1.95|0.05|1.71( — [0.44|1.98|1.55| — — [1.98(1.55
SSTL3 (Il) 21 mA |21 mA |High 30|50 (0.68{1.75|0.05(1.71| — [0.44|1.77|1.41| — — |1.77(1.41
LVvDS 24 mA - High| — | — |0.68(1.59]0.05(2.11| — - - - - - - -
LVPECL 24 mA — High| — | — |0.68(1.51]0.05(1.84| — - — - - - - -
Notes:

1.

2.

A

Note that 1.2 V LVCMOS and 3.3 V LVCMOS wide range are 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.

Output delays provided in this table were extracted with an output load indicated in the Capacitive Load column. For a
specific output load, refer to Designer software.

All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
All LVCMQOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.

Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-14 on page 2-71 for
connectivity. This resistor is not required during normal operation.

Output drive strength is below JEDEC specification.
For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Military ProASIC3/EL Low Power Flash FPGAs

Table 2-54+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 625005112 | 045 | 6.37 [ 529|291 | 2.70 | 8.83 7.75 ns
-1 054 | 532|004 |095| 039 | 542 (450|247 | 230 | 7.51 6.59 ns
6 mA Std. 063 | 525005112 | 045 | 535 (458 | 3.28 | 3.34 | 7.81 7.04 ns
-1 054 | 447 | 0.04 1095 | 039 | 455 (390|279 | 285 | 6.65 5.99 ns
8 mA Std. 063 | 525| 005|112 | 045 | 535|458 | 3.28 | 3.34 ( 7.81 7.04 ns
-1 054 | 447 | 0.04 (095 | 039 | 455 (390|279 | 285 | 6.65 5.99 ns
12 mA Std. 063 | 450 | 0.05(112| 045 | 459 405 | 3.53 | 3.76 | 7.05 6.51 ns
-1 054 | 383|004 ]095| 039 |390 (345 | 3.00 | 3.20 | 5.99 5.54 ns
16 mA Std. 063 | 427 | 005|112 | 045 | 435|393 | 3.58 | 3.86 | 6.81 6.39 ns
-1 054 | 363|004 ]095| 039 |3.70 3.34|3.05|329| 579 5.43 ns
24 mA Std. 063 | 414|005 (112 | 045 | 422 | 3.97 | 3.65 | 4.27 | 6.68 6.43 ns
-1 054 | 353|004 (095| 039 |359 (338310 ]| 3.63 | 5.68 5.47 ns

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

Table 2-55+ 3.3V LVTTL/ 3.3V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 355| 005112 | 045 | 3.62 279|291 | 287 | 6.07 5.25 ns
-1 054 | 302004095 039 |3.08 (237|248 | 244 | 5.17 4.46 ns
6 mA Std. 063 | 295| 005112 | 045 | 3.00 [ 225 | 3.28 | 3.52 | 5.46 4.71 ns
-1 054 | 2511004 ]095| 039 | 255 (191|279 | 3.00 | 4.65 4.01 ns
8 mA Std. 063 | 295 | 005112 | 045 | 3.00 [ 225 | 3.28 | 3.52 | 5.46 4.71 ns
-1 054 | 2511004 ]095| 039 | 255 (191|279 | 3.00 | 4.65 4.01 ns
12 mA Std. 063 [ 264 | 005|112 | 045 | 268 | 1.99 | 3.53 | 3.94 [ 5.14 4.45 ns
—1 054 | 224 | 0.04 (095 | 039 | 228 | 1.70 | 3.00 | 3.35 [ 4.38 3.79 ns
16 mA Std. 063 | 258 | 005112 | 045 | 263 [ 1.95| 3.59 | 4.05 [ 5.09 4.41 ns
—1 054 | 220 0.04]095| 039 | 224 (166 | 3.05 | 3.44 | 4.33 3.75 ns
24 mA Std. 063 | 261005112 | 045 | 2.66 | 1.89 | 3.66 | 4.46 | 5.12 4.35 ns
-1 054 | 2221004 ]095| 039 | 226|161 ] 3.11 | 3.80 | 4.35 3.70 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Military ProASIC3/EL DC and Switching Characteristics

Table 2-68 « 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 Standard Plus /O 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 4 mA Std. 0.63 | 871 [0.05]1.67(0.45(8.71 | 7.25 |3.87 |3.76 | 12.45|10.99| ns
-1 054 [ 741 10.04|142(039|7.41(6.17 [3.29(3.19|10.59| 9.35 | ns
100 pA 6 mA Std. 0.63 [ 717 |0.05]|1.67(0.45|7.17 [ 6.31 [ 4.39 ( 4.66 | 10.91 [10.04| ns
-1 0.54 | 6.10 [0.04 142|039 (6.10 [ 5.37 [ 3.73|3.96| 9.28 | 854 | ns
100 pA 8 mA Std. 0.63 | 717 [0.05]|1.67 (045 (7.17 [ 6.31 |4.39|4.66 | 10.91|10.04| ns
-1 054 [ 6.10 |0.04 |1.42(0.39 |6.10 | 5.37 [ 3.73(3.96| 9.28 | 854 | ns
100 pA 12 mA Std. 0.63 | 6.09 [0.05]1.67(0.45[6.09 |5.57 [4.75]5.24 | 9.83 | 9.31 ns
-1 0.54 | 518 [0.04 142|039 (5.18 (4.74 |4.04 |4.46| 836 | 792 | ns
100 pA 16 mA Std. 0.63 [ 6.09 |0.05]|1.67(0.45|6.09 (557 [4.75(524| 9.83 | 9.31 | ns
-1 0.54 | 518 [0.04 142|039 (518 (4.74 (404 |4.46| 836 | 792 | 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 2-69 « 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 Standard Plus /O 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 | 4.75 [0.05(1.67| 0.45 | 4.75 | 3.73 |3.87|3.97| 8.48 | 746 | ns
-1 054 | 4.04 (0.04(1.42| 0.39 | 4.04 | 3.17 |3.29|3.38| 7.21 | 6.35 | ns
100 pA 6 mA Std. 0.63 | 3.87 [0.05(1.67| 0.45 | 3.87 | 2.98 |4.38|4.89| 7.61 | 6.72 | ns
-1 0.54 | 3.30 (0.04(1.42| 0.39 | 3.30 | 2.54 |3.73|4.16| 6.47 | 5.72 | ns
100 pA 8 mA Std. 0.63 | 3.87 |0.05(1.67| 045 | 3.87 | 2.98 [4.38(4.89| 7.61 | 6.72 | ns
-1 0.54 | 3.30 (0.04(1.42| 0.39 | 3.30 | 2.54 |3.73|4.16| 6.47 | 5.72 | ns
100 pA 12 mA Std. 0.63 | 3.46 |0.05(1.67| 0.45 | 3.46 | 2.61 |4.74|548 7.19 [ 6.35 | ns
—1 054 [ 294 (0.04(1.42| 0.3 [ 294 | 2.22 |4.03|4.66| 6.12 | 540 | ns
100 pA 16 mA Std. 0.63 | 3.46 [0.05(1.67| 0.45 | 3.46 | 2.61 |4.74|5.48| 719 | 6.35 | ns
-1 054 | 294 (0.04(1.42]| 0.39 | 294 | 2.22 |4.03|4.66| 6.12 | 540 | 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 DC and Switching Characteristics

Table 2-72 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus 1/0 Banks for A3P250 and A3P1000 Only

ii/sc\ll\nos VIL VIH VOL VOH [lo.llon| losL losn W' |lm
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength v v v ', v ', mA[mA| mA3 mA3  |uA%|pAS
2 mA -0.3 0.7 1.7 27 0.7 1.7 2|2 16 18 15 | 15
4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4|4 16 18 15 | 15
6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6|6 32 37 15 [ 15
8 mA -0.3 0.7 1.7 2.7 0.7 1.7 8|8 32 37 15 [ 15
12 mA -0.3 0.7 1.7 27 0.7 1.7 12|12 65 74 15 [ 15
Notes:

1.
2.

3.

b

1), is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
1)y 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

Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 125°C junction temperature.
Software default selection highlighted in gray.

R=1k

Test Point

Enable Path S pF fortzy I tzps Itz Itz 5
T 5 pF fortyz/t 2

Test Point

Datapath T 5 pF

Figure 2-9 + AC Loading

Table 2-73 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLoap (pPF)

0

2.5 1.2 - 5

Note:  *Measuring point = Vy;, See Table 2-29 on page 2-25 for a complete table of trip points.
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Military ProASIC3/EL DC and Switching Characteristics

1.5 V DC Core Voltage

Table 2-76 « 2.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =23 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tiz | thz | tzus | tzus | Units
4 mA Std. 061 |6.73|0.04|1.75(226| 040 |6.83|571 (254|199 | 830 | 7.18 ns
-1 052 | 573 0.03|149(193| 034 |581|486(216|1.69| 7.06 | 6.10 ns
8 mA Std. 061 | 548 |0.04|1.75(226| 040 | 556 |4.82(292|271| 7.02 | 6.29 ns
-1 052 | 466 |0.03|149(1.93| 034 | 473|410 (248|230 | 598 | 5.35 ns
12 mA Std. 061 | 459|004 |175(226| 040 |465|4.18(3.18|3.18| 6.12 | 5.65 ns
-1 052 |3.91)|0.03|149|193| 034 [3.96 356271270 520 | 4.80 ns
16 mA Std. 061 |4.32)|0.04 175|226 | 040 |4.38|4.04|3.24|3.31| 584 | 551 ns
-1 052 | 3.68|0.03|149|193| 034 |3.72 344 |275(281 | 497 | 4.69 ns
24 mA Std. 061 | 420 |0.04 | 175|226 | 040 | 4.26 | 4.06 | 3.31|3.76 | 5.72 | 5.52 ns
-1 052 | 358 |0.03|149(1.93| 034 |3.62|345(282|3.20| 4.87 | 4.70 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-77 + 2.5V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only
Drive Speed
Strength | Grade | tpoyt | top | toin | tey |tpys [teouT | tzu | tzn | tz | thz | tzus | tzus | Units
4 mA Std. 0.61 |3.37 | 0.04 | 175|226 | 040 | 3.41|3.01 (254|208 | 487 | 448 ns
-1 052 | 287 (003|149 |193| 0.34 | 290|256 (216 |1.77 | 414 | 3.81 ns
8 mA Std. 061 | 274 (0.04 |1.75(226 | 040 | 276|229 (292|282 | 423 | 3.75 ns
-1 052 [ 233 (003|149 (1.93| 034 |235|195(248|240| 3.60 | 3.19 ns
12 mA Std. 0.61 |2.36(0.04 175|226 | 040 (238|193 |3.18 | 3.27 | 3.84 | 3.40 ns
-1 0.52 |2.01(0.03|149 193 0.34 [2.02|1.65|2.71 (278 | 3.27 | 2.89 ns
16 mA Std. 0.61 |229|0.04|175|226| 040 |2.311.87 324|340 3.77 | 3.33 ns
-1 052 [195(003|149 (193 | 034 | 196|159 (275|289 | 3.21 | 2.84 ns
24 mA Std. 061 | 231|004 |175(226| 040 | 232|178 (3.31]|3.89| 3.79 | 3.25 ns
-1 052 [1.96 003|149 (193 | 034 | 198 |152(282|3.31| 3.22 | 2.76 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 2-102 » 1.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =14V
Applicable to Advanced I/0 Banks

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
2mA Std. 063 | 9.78 |1 005|144 | 045 | 996 | 857 | 3.74 | 291 | 1242 | 11.03 ns
-1 054 | 832004123 | 039 |847 (7.29 | 3.18 | 247 | 10.56 | 9.38 ns
4 mA Std. 063 | 844 | 005|144 | 045 | 860|759 |4.12 | 3.60 | 11.06 | 10.05 ns
-1 054 | 718|004 | 123 | 039 | 732 |6.46 | 3.51 | 3.06 | 9.41 8.55 ns
6 mA Std. 063 | 795|005 144 | 045 | 810 (7.39 [ 421 | 3.78 | 10.56 | 9.85 ns
-1 054 | 6.77 [ 0.04 | 123 [ 0.39 [6.89 | 6.29 [ 3.58 | 3.21 | 8.98 8.38 ns
8 mA Std. 063 | 784 | 005|144 | 045 | 798 | 747 [ 435 | 445 | 1044 | 9.92 ns
-1 054 | 6.67 | 004 | 123 | 039 |6.79 |6.35(3.70 | 3.79 | 8.88 8.44 ns
12 mA Std. 063 | 784 | 005|144 | 045 | 798 | 747 [ 435 | 445 | 1044 | 9.92 ns
-1 054 | 6.67 004|123 | 039 |6.79|6.35(3.70|3.79 | 8.88 8.44 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Table 2-103 « 1.5 V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =14V
Applicable to Advanced I/0 Banks

Drive Speed

Strength | Grade | tpout | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units

2mA Std. 063 | 3.98 | 005|158 | 045 | 4.06 | 3.80 | 3.73 | 3.04 | 6.52 6.26 ns
-1 054 | 339|004 |135| 039 | 345|323 (317|259 | 554 5.32 ns

4 mA Std. 063 | 3.47 | 005|158 | 045 | 353 |3.15 | 4.11 | 3.74 | 599 5.61 ns
-1 054 | 295004 |135| 039 |3.01 (268 (350|318 | 510 4.77 ns

6 mA Std. 0.63 | 3.37 | 0.05| 158 | 045 | 343 | 3.02 | 420 | 3.92 | 5.89 5.48 ns
-1 054 | 287004 |135| 039 | 292|257 | 3.57|333]| 501 4.66 ns

8 mA Std. 063 | 335005158 | 045 | 341|288 (434|462 | 587 5.34 ns
-1 054 | 285004 |135| 039 | 290|245 (369|393 | 4.99 4.55 ns

12 mA Std. 0.63 | 3.35| 005|158 | 045 | 3.41 | 2.88 | 4.34 | 462 | 5.87 5.34 ns
—1 054 | 285|004 |135| 039 | 290|245 | 3.69 [ 3.93 | 499 [ 4.55 ns

Notes:

1. Software default selection highlighted in gray.

2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Military ProASIC3/EL DC and Switching Characteristics

Table 2-123 « 3.3V GTL
Military-Case Conditions: T; = 125°C, VCC =1.425V,
Worst-Case VCCI=3.0V, VREF =0.8V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed

Grade tbout tpp toin tpy teout tzL tzn | tiz | thz | tzis | tzns | Units
Std. 0.61 1.97 0.04 2.1 0.40 1.86 1.97 - — 3.32 3.43 ns
—1 0.52 1.68 0.03 1.79 0.34 1.58 1.68 - — 2.83 2.92 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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Military ProASIC3/EL Low Power Flash FPGAs

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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Military ProASIC3/EL DC and Switching Characteristics

Table 2-177 » Output Data Register Propagation Delays
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V for A3P250 and A3P1000

Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.71(0.83| ns
tosup Data Setup Time for the Output Data Register 0.38|0.44| ns
toHD Data Hold Time for the Output Data Register 0.00|0.00| ns
tosue Enable Setup Time for the Output Data Register 0.53|0.62| 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 097 [1.14| ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 097 (114 ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00|0.00| ns
toreccLr | Asynchronous Clear Recovery Time for the Output Data Register 0.27 1031 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 0271031 ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 025030 ns
towpPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 025030 ns
tockmpwH | Clock Minimum Pulse Width HIGH for the Output Data Register 0411048 ns
tockmpwr | Clock Minimum Pulse Width LOW for the Output Data Register 0.371043| 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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Output Enable Register

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs
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Figure 2-32 « Output Enable Register Timing Diagram
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Output DDR Module
Output DDR
r - - - - -
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|
Figure 2-35 « Output DDR Timing Model
Table 2-185 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
toprocLka Clock-to-Out BE
tbpbrocLR2Q Asynchronous Clear-to-Out C,E
tDDROREMCLR Clear Removal CB
toDRORECCLR Clear Recovery CB
tbbrosUD1 Data Setup Data_F A B
tDDROSUD2 Data Setup Data_R D, B
tbDROHD1 Data Hold Data_F A B
toprROHD2 Data Hold Data_R D B
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A
_U-—o-
w)
\{

A
NAND2 or
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B Logic

tpp = MAX(tPD(RR)' tpp(rF) tPD(FF) tPD(FR))
where edges are applicable for the particular
combinatorial cell
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Figure 2-38 » Timing Model and Waveforms
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Global Resource Characteristics

A3P1000 Clock Tree Topology

Clock delays are device-specific. Figure 2-41 is an example of a global tree used for clock routing. The
global tree presented in Figure 2-41 is driven by a CCC located on the west side of the A3P1000 device.
It is used to drive all D-flip-flops in the device.

Central
Global Rib

VersaTile
Rows

CCC

E

AN

/ Global Spine

Figure 2-41 « Example of Global Tree Use in an A3P1000 Device for Clock Routing
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Table 2-212 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (256x16)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 3.92 | 4.61 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) 2.61 | 3.06 ns
tcka2 Clock HIGH to New Data Valid on RD (pipelined) 1.14 | 1.34 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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Table 2-214 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (1kx4)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 488 | 5.73 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
tps 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 | 2.43 ns
twekrr WCLK HIGH to Full Flag Valid 1.96 | 2.31 ns
tekar Clock HIGH to Almost Empty/Full Flag Valid 745 | 8.76 ns
trsTFG RESET LOW to Empty/Full Flag Valid 2.04 | 2.40 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) 1.1 | 1.31 ns
RESET LOW to Data Out LOW on RD (pipelined) 111 | 1.31 ns
tREMRSTB RESET Removal 0.34 | 0.40 ns
tRECRSTB RESET Recovery 1.81 | 212 ns
tMPWRSTB RESET Minimum Pulse Width 0.26 | 0.30 ns
teye Clock Cycle Time 3.89 | 4.57 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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Table 2-216 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (4kx1)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 5.85 | 6.87 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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Package Pin Assignments

PQ208 PQ208 PQ208

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
1 GND 37 10199PDB3 73 I0162RSB2
2 GAA2/10225PDB3 38 I0199NDB3 74 I0160RSB2
3 I0225NDB3 39 10197PSB3 75 I0158RSB2
4 GAB2/10224PDB3 40 VCCIB3 76 I0156RSB2
5 10224NDB3 41 GND 77 I0154RSB2
6 GAC2/10223PDB3 42 10191PDB3 78 I0152RSB2
7 10223NDB3 43 I0191NDB3 79 I0150RSB2
8 10222PDB3 44 GEC1/10190PDB3 80 I0148RSB2
9 10222NDB3 45 GECO0/I0O190NDB3 81 GND
10 10220PDB3 46 GEB1/I0189PDB3 82 I0143RSB2
1 I0220NDB3 47 GEB0/I0189NDB3 83 I0141RSB2
12 10218PDB3 48 GEA1/10188PDB3 84 I0139RSB2
13 10218NDB3 49 GEAO0/I0188NDB3 85 I0137RSB2
14 10216PDB3 50 VMV3 86 I0135RSB2
15 I0216NDB3 51 GNDQ 87 I0133RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 GEA2/10187RSB2 90 I0128RSB2
19 10212PDB3 55 GEB2/I0186RSB2 91 I0126RSB2
20 I0212NDB3 56 GEC2/I0185RSB2 92 I0124RSB2
21 GFC1/I0209PDB3 57 I0184RSB2 93 I0122RSB2
22 GFCO0/I0209NDB3 58 I0183RSB2 94 I0120RSB2
23 GFB1/10208PDB3 59 I0182RSB2 95 I0118RSB2
24 GFBO0/I0208NDB3 60 I0181RSB2 96 GDC2/10116RSB2
25 VCOMPLF 61 I0180RSB2 97 GND
26 GFA0/I0207NPB3 62 VCCIB2 98 GDB2/I0115RSB2
27 VCCPLF 63 I0178RSB2 99 GDA2/10114RSB2
28 GFA1/10207PPB3 64 I0176RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10206PDB3 66 I0174RSB2 102 TDI
31 I0206NDB3 67 I0172RSB2 103 T™MS
32 GFB2/10205PDB3 68 I0170RSB2 104 VMV2
33 I0205NDB3 69 I0168RSB2 105 GND
34 GFC2/10204PDB3 70 I0166RSB2 106 VPUMP
35 I0204NDB3 71 VCC 107 GNDQ
36 VCC 72 VCcCIB2 108 TDO
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Datasheet Information

match standards given in Package Mechanical Drawings (SAR 27395).

Revision Changes Page
Revision 1 The drive strength was changed from 25 mA to 20 mA for 3.3V and 2.5V GTL
(continued) (SAR 31978). This affects the following tables:
Table 2-25 « Summary of Maximum and Minimum DC Input and Output Levels 2-22
Table 2-31 « Summary of I/O Timing Characteristics—Software Default Settings (SAR| 2-26
32394) 2-27
Table 2-32 « Summary of I/O Timing Characteristics—Software Default Settings 2-30
Table 2-36 + 1/0 Output Buffer Maximum Resistances ! Applicable to Pro 1/Os for
A3PE600L and A3PE3000L Only 2-33
Table 2-40 « 1/O Short Currents IOSH/IOSL Applicable to Pro I/Os for A3PE600OL and
A3PE3000L Only 2-73
Table 2-120 ¢ Minimum and Maximum DC Input and Output Levels 2-75
Table 2-124 « Minimum and Maximum DC Input and Output Levels
The values in Table 2-39 ¢ I/O Weak Pull-Up/Pull-Down Resistances were revised | 2-32
(SAR 29793, 28061).
The AC Loading diagrams in the "Single-Ended /O Characteristics”" section were| 2-37
updated to match summary of I/O timing tables in the "Summary of 1/O Timing
Characteristics — Default 1/0 Software Settings" section (SAR 32449).
The tables in the "Voltage-Referenced 1/0 Characteristics" section and "Differential /0| 2-73
Characteristics" section were updated with current values (SARs 29793, 32391,| 285
32394).
Two note references were added to Table 2-160 « Minimum and Maximum DC Input| 2-86
and Output Levels to clarify the following notes: 5% [VCCI] and differential input
voltage = +350 mV [VDIFF] (SAR 29428).
The "Global Tree Timing Characteristics" section was updated. 2-120
Table 2-199 « A3P250 Global Resource is new (SAR 30526).
Available values were added or revised in the following tables (SAR 30698):
Table 2-195 « ASPE60OL Global Resource
Table 2-200 < A3P1000 Global Resource
Table 2-197 « ASPEGOOL Global Resource
Table 2-201 - Military ProASIC3/EL CCC/PLL Specification and Table 2-202 « Military | 2-123
ProASIC3/EL CCC/PLL Specification were updated with current values (SAR 32521).
The following figures were removed (SAR 29991): N/A
Figure 2-49 « Write Access after Write onto Same Address
Figure 2-50 « Read Access after Write onto Same Address
Figure 2-51 « Write Access after Read onto Same Address
The naming of the address collision parameters in the SRAM "Timing Characteristics"| 2-129
section was changed, and values were updated accordingly (SAR 29991).
The values for tckqq in Table 2-203 + RAM4K9, Table 2-204 - RAM4K9, and| 2-129,
Table 2-205 « RAM4K9 were reversed with respect to WMODE and have been| 2-130,
corrected (SAR 32343). 2-131
Table 2-212 « FIFO through Table 2-216 « FIFO are new (SAR 32394). 2-141,
2-145
Tables in the "Embedded FlashROM Characteristics" section were updated (SAR| 2-146
32392).
The "Pin Descriptions and Packaging" chapter was added (SAR 21642). 3-1
Package names used in the "Package Pin Assignments" section were revised to| 4-1
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