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&S Microsemi

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.
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Military ProASIC3/EL DC and Switching Characteristics
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Military ProASIC3/EL Low Power Flash FPGAs
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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 DC and Switching Characteristics

Table 2-28 « Summary of Maximum and Minimum DC Input Levels
Applicable to Military Conditions

Military’

he Iy
DC I/0 Standard MA MA
3.3VLVTTL/3.3VLVCMOS 15 15
3.3 V LVCMOS Wide Range 15 15
2.5V LVCMOS 15 15
1.8 V LVCMOS 15 15
1.5V LVCMOS 15 15
1.2 V LVCMOS* 15 15
1.2V LVCMOS Wide Range4 15 15
3.3V PCI 15 15
3.3V PCI-X 15 15
3.3V GTL 15 15
25V GTL 15 15
3.3V GTL+ 15 15
25V GTL+ 15 15
HSTL (1) 15 15
HSTL (II) 15 15
SSTL2 (1) 15 15
SSTL2 (II) 15 15
SSTL3 (1) 15 15
SSTL3 (Il) 15 15

Notes:
1. Military temperature range: —55°C to 125°C.
2. |y is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

3. iy 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.

4. Applicable to Military ABPE600L and ASPE3000L devices operating at VCCI = VCC.
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Military ProASIC3/EL DC and Switching Characteristics

1.5 V DC Core Voltage

Table 2-64 « 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 Pro 1/Os for A3PE600L and A3PE3000L Only
Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength | Option’ | Grade |tpout| top | to | tey | teys [teout| tz | tzn | tiz | thz | tzis | tzus |Units

100 pA 4 mA Std. | 0.61 [ 8.94 |10.04(1.90| 2.87 | 0.40 |8.92(7.06|3.69(3.20(10.39| 8.53 [ ns
-1 0.52 | 7.61 |0.03|1.61| 2.44 (0.34|7.59(6.01|3.14|2.72| 884 | 7.25 | ns
100 pA 8 mA Std. | 0.61 |7.24|10.04|1.90| 2.87 [0.40|7.22(5.99|4.23|4.15| 868 | 7.45| ns

-1 0.52 | 6.16 | 003 |1.61| 2.44 (0.34|6.14(5.10 |3.60|3.53| 7.39 | 6.34 | ns
100 pA 12 mA Std. | 0.61 | 6.03 |10.04|1.90| 2.87 [ 0.40|6.01(5.19|4.58|4.74| 7.47 | 6.65 | ns
-1 0.52 [ 5.13 |0.03|1.61| 2.44 (0.34|5.11[4.41|3.89|4.03| 6.36 | 5.66 | ns
100 pA 16 mA Std. | 0.61 [ 5.68 |0.04(1.90| 2.87 | 0.40 |5.66|5.01|4.65(4.91| 713 | 6.47 [ ns
-1 0.52 [ 4.83 |10.03|1.61| 2.44 (0.34|14.82(4.26 |3.95|4.18| 6.06 | 5.51 | ns
100 pA 24 mA Std. | 0.61 | 5.50 | 0.04|1.90| 2.87 [ 0.40|5.48(5.03|4.74|553| 6.95|6.49 | ns
-1 0.52 [ 4.68 |0.03|1.61]| 2.44 (0.34|4.66(4.28 |4.04|4.70| 591 [ 552 | 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 2-65+« 3.3 VLVCMOS Wide Range High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V
Applicable to Pro I/O Banks for A3PE600L and A3PE3000L Only

Equiv.
Software
Default
Drive
Drive Strength | Speed

Strength | Option' | Grade |tpour| top |to | tey |teys|teout| tzu | tzn | tiz | thz | tzis | tzus |Units

100 pA 4 mA Std. 0.61 | 4.86 (0.0411.90|2.87| 0.40 | 4.84 | 3.65 [3.69|3.43| 6.31 [ 5.12 | ns

—1 0.52 | 4.14 |0.03(1.61(2.44| 0.34 | 4.12 | 3.11 [3.14|2.91| 5.37 | 435 | ns

100 pA 8 mA Std. 0.61 | 3.93 |0.04(1.90(2.87| 0.40 | 3.91 | 2.87 [4.23|4.38| 5.37 | 4.33 | ns

-1 0.52 | 3.34 (0.03]1.61|2.44| 0.34 | 3.33 | 2.44 [3.60|3.72| 457 | 3.68 | ns

100 pA 12 mA Std. 0.61 | 3.40 |0.04(1.90(2.87| 0.40 | 3.38 | 2.49 [4.58(4.99| 4.85 | 3.95 [ ns

=1 0.52 | 2.89 (0.03]1.61|2.44| 0.34 | 2.88 | 2.12 [3.89|4.25| 412 [ 3.36 | ns

100 pA 16 mA Std. 0.61 | 3.31 ({0.04]1.90|2.87| 0.40 | 3.29 | 2.42 [4.66|5.16| 4.76 | 3.89 | ns

—1 0.52 | 2.82 |0.03(1.61(2.44| 0.34 | 2.80 | 2.06 [3.96(4.39| 4.05 | 3.31 | ns

100 pA 24 mA Std. 0.61 | 3.35 |0.04(1.90(2.87| 0.40 | 3.33 | 2.32 [4.76|5.78| 4.80 | 3.79 | ns
—1 0.52 | 2.85 (0.03]1.61|2.44| 0.34 | 2.83 | 1.98 [4.05|4.92| 4.08 [ 3.22 | 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

1.2 VLVCMOS (JESD8-12A)

Low-Voltage CMOS for 1.2 V complies with the LVCMOS standard JESD8-12A for general purpose 1.2 V
applications. It uses a 1.2 V input buffer and a push-pull output buffer.

Table 2-106 » Minimum and Maximum DC Input and Output Levels

Applicable to Pro I/O Banks for A3BPE600L and A3PE3000L Only

1L§CVMOS1 VIL VIH VoL VOH loL{lon| losu | losL |h2|hw®
Drive Min. Max. Min. Max. Max. Min. Max.? | Max.?
Strength | V v ' ' v v mA|mA| mA | mA |[pA5|pAS
2 mA -0.3 |0.35*VCCI| 0.65*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI| 2|2 | TBD | TBD | 15| 15
Notes:

1.
2.

3.

o

Applicable to ABPE600L and A3PE3000L devices only.
IIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

1IH 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.

Test Point R=1KS Rto GND for tyy, / t/ trs
Test Point
Datapath T 5pF  Enable Path == 5 pF for tyy, / tys/ ty / tys
5 pF forty, /1t 5

Figure 2-12 « AC Loading

Table 2-107 - AC Waveforms, Measuring Points, and Capacitive Loads

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

0

1.2 0.6 - 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

Table 2-147 « SSTL2 Class |
Military-Case Conditions: T = 125°C, V¢ =1.425 V,
Worst-Case VCCI=2.3V, VREF=1.25V

Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed

Grade toour | tor | toin tey | teour | tzL tzo | iz | thz | tzs | tzus | Units
Std. 0.61 1.98 0.04 1.85 0.40 1.99 1.71 - - 1.99 1.71 ns
-1 0.52 1.68 0.03 1.58 0.34 1.69 1.46 - - 1.69 1.46 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

SSTL2 Class Il

Stub-Speed Terminated Logic for 2.5V memory bus standard (JESD8-9). Military ProASIC3E devices
support Class Il. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-148 « Minimum and Maximum DC Input and Output Levels

SSTL2 Class Il VIL VIH VoL VOH o [lon| losL | losu [h'[hw?
Drive Min. Max. Min. Max. Max. Min. Max. | Max.

Strength v v v v v v mA[mA| mA3 | mA® |uA4(pat
18 mA -0.3 [ VREF-02[VREF +0.2| 3.6 0.35 [vcci-0.43[18[18| 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. lly is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

3. Currents are measured at 100°C junction temperature and maximum voltage.
4. Currents are measured at 125°C junction temperature.

VTT
SSTL2
Class I 25
Test Point
25

TSO pF

Figure 2-22 « AC Loading

Table 2-149 + 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 - 0.2 VREF + 0.2 1.25 1.25 1.25 30
Note:  *Measuring point = Vy,. See Table 2-29 on page 2-25 for a complete table of trip points.

Timing Characteristics
Table 2-150 « SSTL2 Class Il

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

Worst-Case VCCI=2.3V,VREF =1.25V

Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only
Speed
Grade toout | tor | toin | tey | teour | ta tzw | iz | tiz | tzs | tzus | Units
Std. 0.80 215 0.05 2.09 0.52 218 1.75 - 218 1.75 ns
-1 0.68 1.83 0.05 1.78 0.44 1.86 1.49 - 1.86 1.49 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

Timing Characteristics
1.2 V DC Core Voltage

Table 2-167 « LVPECL

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI=3.0 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed Grade tDOUT tDP tDlN tPY Units
Std. 0.80 1.78 0.05 2.16 ns
-1 0.68 1.51 0.05 1.84 ns

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

1.5 V DC Core Voltage

Table 2-168 « LVPECL

Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed Grade tDOUT tDP tDlN tPY Units
Std. 0.61 1.65 0.04 1.89 ns
-1 0.52 1.40 0.03 1.61 ns

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

Table 2-169 « LVPECL
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V

Applicable to Advanced 1/0 Banks for A3P250 and A3P1000 Only

Speed Grade tDOUT tDP tDlN tPY Units
Std. 0.63 1.98 0.05 1.54 ns
—1 0.54 1.68 0.04 1.31 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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Military ProASIC3/EL Low Power Flash FPGAs
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Figure 2-34 « Input DDR Timing Diagram

Timing Characteristics

Table 2-182 « Input DDR Propagation Delays

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 Std. | Units
tbDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.38 | 0.45 ns
tpoRrRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.54 | 0.63 ns
tDDRISUD1 Data Setup for Input DDR (fall) 0.39 | 0.46 ns
tbDRISUD2 Data Setup for Input DDR (rise) 0.34 | 0.40 ns
{DDRIHD1 Data Hold for Input DDR (fall) 0.00 | 0.00 ns
{DDRIHD2 Data Hold for Input DDR (rise) 0.00 | 0.00 ns
tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.64 | 0.75 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.79 | 0.93 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.31 | 0.36 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 | 0.22 ns
{DDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.31 | 0.36 ns
{DDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.28 | 0.32 ns
FobRiIMAX Maximum Frequency for Input DDR 160 [ 160 [ 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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Military ProASIC3/EL Low Power Flash FPGAs

Output DDR Module
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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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Table 2-208 - RAM512X18

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V for A3P250 and A3P1000

Parameter Description -1 | Std. [ Units
tas Address setup time 0.30|0.35| ns
tAH Address hold time 0.00|0.00| ns
tens REN, WEN setup time 0.1110.13| ns
tenH REN, WEN hold time 0.07(0.08| ns
tbs Input data (WD) setup time 0.2210.26| ns
toH Input data (WD) hold time 0.00|0.00( ns
tckar Clock High to new data valid on RD (output retained, WMODE = 0) 2.60(3.06| ns
tcka2 Clock High to new data valid on RD (pipelined) 1.08(1.27( ns
tcocrwn | Address collision clk-to-clk delay for reliable read access after write on same|0.43|0.50( ns
address — applicable to opening edge
tcocwrH | Address collision clk-to-clk delay for reliable write access after read on same|0.50|0.59| ns
address — applicable to opening edge
trsTBQ RESET Low to data out Low on RD (flow through) 1111131 ns
RESET Low to data out Low on RD (pipelined) 111131 ns
tremrsTe | RESET removal 0.34|0.40| ns
trecrste | RESET recovery 1811212 ns
tvpwrsTe | RESET minimum pulse width 0.260.30| ns
teye Clock cycle time 3.89|4.57| ns
Fmax Maximum frequency 257 |1 219 | 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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Military ProASIC3/EL Low Power Flash FPGAs

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.

Revision 5 2-141



&S Microsemi

Military ProASIC3/EL DC and Switching Characteristics

Table 2-213 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (512x8)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 452 | 5.31 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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Military ProASIC3/EL DC and Switching Characteristics

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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Military ProASIC3/EL Low Power Flash FPGAs

JTAG 1532 Characteristics

JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to
the corresponding standard selected; refer to the I/O timing characteristics in the "User 1/O
Characteristics" section on page 2-18 for more details.

Timing Characteristics
Table 2-220 « JTAG 1532

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 Std. Units
toisu Test Data Input Setup Time 0.80 0.94 ns
tDIHD Test Data Input Hold Time 1.60 1.88 ns
trmssu Test Mode Select Setup Time 0.80 0.94 ns
trMDHD Test Mode Select Hold Time 1.60 1.88 ns
trekeq Clock to Q (data out) 6.39 7.52 ns
trsTB2Q Reset to Q (data out) 26.63 31.33 ns
Frckmax TCK Maximum Frequency 18.70 15.90 MHz
trRSTREM ResetB Removal Time 0.48 0.56 ns
trRSTREC ResetB Recovery Time 0.00 0.00 ns
trRsSTMPW ResetB Minimum Pulse TBD TBD ns

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

Table 2-221 « JTAG 1532

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V for All Dies

Parameter Description -1 Std. Units
toisu Test Data Input Setup Time 0.60 0.71 ns
tpiHD Test Data Input Hold Time 1.21 1.42 ns
trmssu Test Mode Select Setup Time 0.60 0.71 ns
tTMDHD Test Mode Select Hold Time 1.21 1.42 ns
trekeq Clock to Q (data out) 6.04 7.10 ns
trsTB2Q Reset to Q (data out) 24.15 28.41 ns
Frekmax TCK Maximum Frequency 22.00 19.00 MHz
tTRSTREM ResetB Removal Time 0.00 0.00 ns
trRSTREC ResetB Recovery Time 0.24 0.28 ns
trrRsTMPW ResetB Minimum Pulse TBD TBD 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

FG256 FG256 FG256

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
H3 GFB1/10208PPB3 K9 GND M15 GDC1/I0111PDB1
H4 VCOMPLF K10 GND M16 I0107NDB1
H5 GFCO0/I0209NPB3 K11 VCC N1 10194PSB3
H6 VCC K12 VCCIB1 N2 10192PPB3
H7 GND K13 I095NPB1 N3 GEC1/I0190PPB3
H8 GND K14 I0O100NPB1 N4 I0192NPB3
H9 GND K15 I0102NDB1 N5 GNDQ
H10 GND K16 I0102PDB1 N6 GEA2/10187RSB2
H11 VCC L1 I0202NDB3 N7 I0161RSB2
H12 GCCO0/I091NPB1 L2 10202PDB3 N8 I0155RSB2
H13 GCB1/I092PPB1 L3 10196PPB3 N9 I0141RSB2
H14 GCAO0/IO93NPB1 L4 10193PPB3 N10 I0129RSB2
H15 I096NPB1 L5 VCCIB3 N11 I0124RSB2
H16 GCBO0/I0O92NPB1 L6 GND N12 GNDQ
J1 GFA2/10206PSB3 L7 VCC N13 I0110PDB1
J2 GFA1/10207PDB3 L8 VCC N14 VJTAG
J3 VCCPLF L9 VCC N15 GDCO0/I0111NDB1
J4 I0205NDB3 L10 VCC N16 GDA1/10113PDB1
J5 GFB2/10205PDB3 L11 GND P1 GEB1/I0189PDB3
J6 VCC L12 VCCIB1 P2 GEBO0/IO189NDB3
J7 GND L13 GDBO0/IO112NPB1 P3 VMV2
J8 GND L14 I0106NDB1 P4 I0179RSB2
J9 GND L15 10106PDB1 P5 I0171RSB2
J10 GND L16 10107PDB1 P6 I0165RSB2
J11 VCC M1 I0197NSB3 P7 I0159RSB2
J12 GCB2/I095PPB1 M2 I0196NPB3 P8 I0151RSB2
J13 GCA1/I093PPB1 M3 I0193NPB3 P9 I0137RSB2
J14 GCC2/1096PPB1 M4 GECO0/IO190NPB3 P10 I0134RSB2
J15 I0100PPB1 M5 VMV3 P11 I0128RSB2
J16 GCA2/I094PSB1 M6 VCCIB2 P12 VMV1
K1 GFC2/10204PDB3 M7 VCCIB2 P13 TCK
K2 10204NDB3 M8 10147RSB2 P14 VPUMP
K3 I0203NDB3 M9 I0136RSB2 P15 TRST
K4 10203PDB3 M10 VCCIB2 P16 GDAO0/IO113NDB1
K5 VCCIB3 M11 VCCIB2 R1 GEA1/10188PDB3
K6 VCC M12 VMV2 R2 GEA0/I0188NDB3
K7 GND M13 I0110NDB1 R3 I0184RSB2
K8 GND M14 GDB1/I0112PPB1 R4 GEC2/I0185RSB2
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Military ProASIC3/EL Low Power Flash FPGAs

FG896 FG896 FG896
Pin Number |A3PE3000L Function| | Pin Number |A3PE3000L Function| | Pin Number [A3PE3000L Function

AC21 10164PDB4V1 AD26 VCCIB3 AE30 10149PDB3V4
AC22 10162PPB4V1 AD27 GDAO0/I0O153NDB3V4 AF1 GND
AC23 GND AD28 GDCO0/I0151NDB3V4 AF2 10238PPB6V0
AC24 VCOMPLD AD29 GDC1/I0151PDB3V4 AF3 VCCIB6
AC25 I0150NDB3V4 AD30 GND AF4 I0220NPB5V3
AC26 I0148NDB3V4 AE1 10242PPB6V1 AF5 VCC
AC27 GDA1/I0153PDB3V4 AE2 VCC AF6 10228NDB5V4
AC28 I0145NDB3V3 AE3 10239PDB6V0 AF7 VCCIB5
AC29 [0143NDB3V3 AE4 10239NDB6V0 AF8 10230PDB5V4
AC30 I0137NDB3V2 AE5 VMV6 AF9 [0229NDB5V4
AD1 GND AE5 VMV6 AF10 10229PDB5V4
AD2 10242NPB6V1 AE6 GND AF11 10214PPB5V2
AD3 10240NDB6VO AE7 GNDQ AF12 I0208NDB5V1
AD4 GECO0/10236NDB6V0 AES8 I0230NDB5V4 AF13 10208PDB5V1
AD5 VCCIB6 AE9 10224NPB5V3 AF14 10200PDB5V0
AD6 GNDQ AE10 10214NPB5V2 AF15 I0196NDB5V0
AD6 GNDQ AE11 10212NDB5V2 AF16 I0186NDB4V4
AD7 VCC AE12 10212PDB5V2 AF17 10186PDB4V4
AD8 VMV5 AE13 10202NPB5V1 AF18 I0180NDB4V3
AD9 VCCIB5 AE14 I0200NDB5V0 AF19 10180PDB4V3
AD10 10224PPB5V3 AE15 10196PDB5V0 AF20 I0168NDB4V1
AD11 10218NPB5V3 AE16 I0190NDB4V4 AF21 10168PDB4V1
AD12 10216PPB5V2 AE17 10184PDB4V3 AF22 I0160NDB4V0
AD13 10210PPB5V2 AE18 10184NDB4V3 AF23 I0158NPB4V0
AD14 10202PPB5V1 AE19 10172PDB4V2 AF24 VCCIB4
AD15 10194PDB5V0 AE20 10172NDB4V2 AF25 I0154NPB4V0
AD16 10190PDB4V4 AE21 I0166NDB4V1 AF26 VCC
AD17 I0182NPB4V3 AE22 10160PDB4V0 AF27 TDO
AD18 I0176NDB4V2 AE23 GNDQ AF28 VCCIB3
AD19 10176PDB4V2 AE24 VMV4 AF29 GNDQ
AD20 10170PPB4V2 AE25 GND AF29 GNDQ
AD21 10166PDB4V1 AE26 GDBO0/I0152NDB3V4 AF30 GND
AD22 VCCIB4 AE27 GDB1/10152PDB3V4 AG1 I0238NPB6V0
AD23 TCK AE28 VMV3 AG2 VCC
AD24 VCC AE28 VMV3 AG3 10232NPB5V4
AD25 TRST AE29 VCC AG4 GND
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Package Pin Assignments

FG896

Pin Number |A3PE3000L Function
K2 10288PDB7V1
K3 I0304NDB7V3
K4 I0304PDB7V3
K5 GAB2/I0308PDB7V4
K6 I0308NDB7V4
K7 I0301PDB7V3
K8 I0301NDB7V3
K9 GAC2/10307PPB7V4
K10 VCC
K11 1004PPB0OVO
K12 VCCIBO
K13 VCCIBO
K14 VCCIBO
K15 VCCIBO
K16 VCCIB1
K17 VCCIB1
K18 VCCIB1
K19 VCCIB1
K20 I076PPB1V4
K21 VCC
K22 I078PPB1V4
K23 I088NDB2V0
K24 1088PDB2V0
K25 1094PDB2V1
K26 I094NDB2V1
K27 1085PDB2V0
K28 I085NDB2V0
K29 1093PDB2V1
K30 I093NDB2V1
L1 10286NDB7V1
L2 10286PDB7V1
L3 I0298NDB7V3
L4 10298PDB7V3
L5 10283PDB7V1
L6 10291NDB7V2
L7 10291PDB7V2
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FG896
Pin Number |A3PE3000L Function
Y26 10136PPB3V2
Y27 I0141NDB3V3
Y28 I0135NDB3V2
Y29 I0131NDB3V2
Y30 10133PDB3V2
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