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Military ProASIC3/EL Device Family Overview

Flash Advantages

Low Power!

The military ProASIC3EL family of flash-based FPGAs provides a low-power advantage, and when
coupled with high performance, enables designers to make power-smart choices using a single-chip,
reprogrammable, and live-at-power-up device.

Military ProASIC3EL devices offer 40% dynamic power and 50% static power savings by reducing the
core operating voltage to 1.2 V. In addition, the power-driven layout (PDL) feature in Libero®SoC offers
up to 30% additional power reduction. With Flash*Freeze technology, military ProASIC3EL device is able
to retain device SRAM and logic while dynamic power is reduced to a minimum, without the need to stop
clock or power supplies. Combining these features provides a low-power, feature-rich, and high-
performance solution.

Security

Nonvolatile, flash-based military ProASIC3/EL devices do not require a boot PROM, so there is no
vulnerable external bitstream that can be easily copied. Military ProASIC3/EL devices incorporate
FlashLock, which provides a unique combination of reprogrammability and design security without
external overhead, advantages that only an FPGA with nonvolatile flash programming can offer.

Military ProASIC3/EL devices utilize a 128-bit flash-based lock and a separate AES key to secure
programmed intellectual property and configuration data. In addition, all FlashROM data in military
ProASIC3/EL devices can be encrypted prior to loading, using the industry-leading AES-128 (FIPS192)
bit block cipher encryption standard. AES was adopted by the National Institute of Standards and
Technology (NIST) in 2000 and replaces the 1977 DES standard. Military ProASIC3/EL devices have a
built-in AES decryption engine and a flash-based AES key that make them the most comprehensive
programmable logic device security solution available today. Military ProASIC3/EL devices with AES-
based security allow for secure, remote field updates over public networks such as the Internet, and
ensure that valuable IP remains out of the hands of system overbuilders, system cloners, and IP thieves.

Security, built into the FPGA fabric, is an inherent component of the military ProASIC3/EL family. The
flash cells are located beneath seven metal layers, and many device design and layout techniques have
been used to make invasive attacks extremely difficult. The military ProASIC3/EL family, with FlashLock
and AES security, is unique in being highly resistant to both invasive and noninvasive attacks. Your
valuable IP is protected and secure, making remote ISP possible. A military ProASIC3/EL device
provides the most impenetrable security for programmable logic designs.

Single Chip

Flash-based FPGAs store their configuration information in on-chip flash cells. Once programmed, the
configuration data is an inherent part of the FPGA structure, and no external configuration data needs to
be loaded at system power-up (unlike SRAM-based FPGAs). Therefore, flash-based military
ProASIC3/EL FPGAs do not require system configuration components such as EEPROMs or
microcontrollers to load device configuration data. This reduces bill-of-materials costs and PCB area,
and increases security and system reliability.

Live at Power-Up

Flash-based military ProASIC3/EL devices support Level 0 of the LAPU classification standard. This
feature helps in system component initialization, execution of critical tasks before the processor wakes
up, setup and configuration of memory blocks, clock generation, and bus activity management. The
LAPU feature of flash-based military ProASIC3/EL devices greatly simplifies total system design and
reduces total system cost, often eliminating the need for CPLDs and clock generation PLLs. In addition,
glitches and brownouts in system power will not corrupt the military ProASIC3/EL device's flash
configuration, and unlike SRAM-based FPGAs, the device will not have to be reloaded when system
power is restored. This enables the reduction or complete removal of the configuration PROM, expensive
voltage monitor, brownout detection, and clock generator devices from the PCB design. Flash-based
military ProASIC3/EL devices simplify total system design and reduce cost and design risk while
increasing system reliability and improving system initialization time.

f A3P1000 only supports 1.5 V core operation.
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Military ProASIC3/EL Device Family Overview
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Figure 1-1 « Military ProASIC3 Device Architecture Overview with Four I/O Banks (A3P250 and A3P1000)
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Figure 1-2 « Military ProASIC3EL Device Architecture Overview (A3PE600L and A3PE3000L)
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2— Military ProASIC3/EL DC and Switching
Characteristics

General Specifications

Operating Conditions

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

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
absolute maximum ratings are stress ratings only; functional operation of the device at these or any other
conditions beyond those listed under the Recommended Operating Conditions specified in Table 2-2 on

page 2-2 is not implied.

Table 2-1+ Absolute Maximum Ratings1
Symbol Parameter Limits Units
VCC DC core supply voltage -0.3t0 1.65 \%
VJTAG |JTAG DC voltage -0.31t03.75 \Y
VPUMP | Programming voltage -0.3t03.75 \Y,
VCCPLL | Analog power supply (PLL) -0.3t0 1.65 \Y
VCCI DC 1/0 buffer supply voltage for -0.3t03.75 \%
A3PE600/3000L
DC output buffer supply voltage for
A3P250/A3P1000
VMV DC input buffer supply voltage for -0.3t03.75 \%
A3P250/A3P1000
\i I/0 input voltage —0.3 Vto 3.6 V (when I/O hot insertion mode is enabled) \Y,
-0.3 V to (VCCI + 1 V) or 3.6 V, whichever voltage is
lower (when 1/O hot-insertion mode is disabled)
TsTta 2 | storage temperature —65 to +150 °C
T, 2 Junction temperature +150 °C
Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input signal may
undershoot or overshoot according to the limits shown in Table 2-4 on page 2-3.
2. For flash programming and retention maximum limits, refer to Table 2-4 on page 2-3, and for recommended operating
limits, refer to Table 2-2 on page 2-2.
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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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Standard 5 |8l |S|S|So| S| S| E|&F|la|d S| 3| F|H|SH
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 2-37 « 1/0O Output Buffer Maximum Resistances 1
Applicable to Advanced I/0 Banks for A3P250 and A3P1000 Only
RpuLL-powN RpuLL.up
Standard Drive Strength (Q) 2 (Q) 3
3.3VLVTTL/3.3VLVCMOS 2 mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150
12 mA 25 75
16 mA 17 50
24 mA 1 33
3.3 VLVCMOS Wide Range 100 pA Same as regular 3.3 V LVCMOS
2.5V LVCMOS 2 mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150
12 mA 25 75
16 mA 17 50
24 mA 11 33
1.8 V LVCMOS 2mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
12 mA 25 50
16 mA 20 40
1.5V LVCMOS 2mA 200 224
4 mA 100 112
6 mA 67 75
8 mA 33 37
12 mA 33 37
3.3 V PCI/PCI-X Per PCI/PCI-X specification 25 75
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on V¢, drive strength selection, temperature, and process. For board design considerations and detailed output buffer
resistances, use the corresponding IBIS models located at http.//www.microsemi.com/products/fpga-soc/design-

resources/ibis-models.

2. RippuLL-pown-max) = (VOLspec) / lo spec
3. R(PULL-UP—MAX) = (VCCImax - VOHspec) /IOHspec

Revision 5
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Table 2-42 « 1/O Short Currents IOSH/IOSL
Applicable to Standard Plus 1/0 Banks for A3P250 and A3P1000 Only

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Drive Strength losL (MA)* losH (MA)*

3.3 VLVTTL/3.3V LVCMOS 2mA 25 27
4mA 25 27
6mA 51 54
8mA 51 54
12mA 103 109
16mA 103 109

3.3 VLVCMOS Wide Range 100 pA Same specification as regular LVCMOS 3.3V

2.5V LVCMOS 2mA 16 18
4mA 16 18
6mA 32 37
8mA 32 37
12mA 65 74

1.8 V LVCMOS 2mA 9 11
4mA 17 22
6mA 35 44
8mA 35 44

1.5V LVCMOS 2mA 13 16
4mA 25 33

3.3 V PCI/PCI-X Per PCI/PCI-X specification 103 109

Note: *T;=100°C

Table 2-43 » Schmitt Trigger Input Hysteresis, Hysteresis Voltage Value (typical) for Schmitt Mode Input
Buffers Applicable to ASPE600L and A3PE3000L Only

Input Buffer Configuration Hysteresis Value (typical)
3.3 V LVTTL/LVCMOS/PCI/PCI-X (Schmitt trigger mode) 240 mV

2.5V LVCMOS (Schmitt trigger mode) 140 mV

1.8 V LVCMOS (Schmitt trigger mode) 80 mV

1.5V LVCMOS (Schmitt trigger mode) 60 mV

1.2 V LVCMOS (Schmitt trigger mode) 40 mV

The length of time an 1/O can withstand log/log. events depends on the junction temperature. The
reliability data below is based on a 3.3 V, 12 mA I/O setting, which is the worst case for this type of

analysis.

Revision 5
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Military ProASIC3/EL DC and Switching Characteristics

Table 2-80« 2.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =2.3 V
Applicable to Standard Plus /O Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 6.45|0.05| 143 | 045 | 6.56 | 5.71 [ 248 | 2.19 | 9.02 8.17 ns
-1 054 | 548 | 004 | 121 | 039 | 558|486 (211|186 | 7.68 6.95 ns
6 mA Std. 063 | 528 | 005|143 | 045 | 538|492 (285|288 | 7.84 7.38 ns
-1 054 | 450004121 | 039 | 458|419 (242|245 | 6.67 6.28 ns
8 mA Std. 063 | 528 | 005|143 | 045 | 538|492 (285|288 | 7.84 7.38 ns
-1 054 | 450 [ 0.04 | 121 039 458|419 (242|245 | 6.67 6.28 ns
12 mA Std. 063 | 448 | 005|143 | 045 | 456 | 435 | 3.11 | 3.31 | 7.02 6.81 ns
-1 054 | 3.81 004|121 | 039 |388|3.70 265|282 597 5.79 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Table 2-81+ 2.5V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23 V
Applicable to Standard Plus 1/0O Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 318 | 0.05 (143 | 045 | 323 (292|248 | 228 | 5.69 5.38 ns
-1 054 | 270 ] 0.04 | 1.21 039 (2751248 | 211 [ 194 | 4.84 4.58 ns
6 mA Std. 063 | 257 | 0.05 (143 | 045 | 262 | 224 | 2.84 | 298 | 5.08 4.70 ns
-1 054 | 219 | 0.04 | 1.21 0.39 | 223 | 190 | 242 | 2.54 | 4.32 4.00 ns
8 mA Std. 0.63 | 257 | 0.05]|143 | 045 | 262 (224|284 | 298 | 5.08 4.70 ns
-1 054 | 219 | 0.04 | 1.21 039 [ 2231190 | 242 (254 | 4.32 4.00 ns
12 mA Std. 063 228 | 005|143 | 045 | 232|190 | 3.11 | 3.42 [ 4.78 4.36 ns
-1 054 (194|004 | 121 | 039 | 197 | 162 | 264 | 291 | 4.07 3.71 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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1.8 VLVCMOS
Low-voltage CMOS for 1.8 V is an extension of the LVCMOS standard (JESD8-5) used for general-

purpose 1.8 V applications. It uses a 1.8 V input buffer and a push-pull output buffer.

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Table 2-82 « Minimum and Maximum DC Input and Output Levels

Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only
1.8V
LVCMOS VIL VIH VoL VOH |lo.|lon| losL losn  [W'[hu?
Drive Min. Max. Min. Max. | Max. Min. Max. Max.
Strength | V ' Y, ', Y, ', mA|mA| mA3 mA?  |pA%|pA?
2 mA -0.3 [0.35 *VCCI|0.65 * VCCI| 3.6 045 |VCCI-045| 2| 2 9 1 15 (15
4 mA —-0.3 10.35 * VCCI|0.65 * VCCI| 3.6 045 [VCCI-045|4 | 4 17 22 15115
6 mA —-0.3 |0.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-045| 6 | 6 35 44 15[ 15
8 mA —-0.3 10.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-045| 8 | 8 45 51 15115
12 mA —-0.3 |0.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-0.45|12|12 91 74 15[ 15
16 mA —0.3 10.35* VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-0.45(16|16 91 74 15 (15
Notes:

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

2. 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

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

Table 2-83 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/0 Banks
1.8V
LVCMOS VIL VIH voL Vou loL{lon| los. | losu [hL'|hw?
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength | V v v v v v mA|{mA| mA3 | mA? |pA¢pA?
2 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 2 | 2 9 1 15115
4 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 4 | 4 17 22 15115
6 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 6 | 6 35 44 15115
8 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 0.45 |VCCI-045| 8 [ 8 45 51 15[ 15
12 mA -0.3 | 0.35*VCCI [ 0.65*VCCI| 1.9 045 [VCCI-045|12(12| 91 74 15115
16 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045|16(16| 91 74 15115
Notes:

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

2. 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

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

ha

5. Software default selection highlighted in gray.

Currents are measured at 125°C junction temperature.
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Military ProASIC3/EL DC and Switching Characteristics

Table 2-84 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus 1/0 1/0 Banks
1.8V
LVCMOS VIL VIH voL VOH loL | lon | losL | losu | W' | 2
Drive Min. Max. Min. Max. Max. Min. Max. | Max.
Strength v ', v ', v v mA [mA | mA? | mA3 | pA% | pA?
2 mA -0.3 |0.35*VCCI | 0.65*VCCI| 1.9 045 |VCCI-045| 2 | 2 9 11 15| 15
4 mA -0.3 [0.35*VCCI| 0.65*VCCI| 1.9 045 |VCCI-045| 4 | 4 17 22 15 | 15
6 mA -0.3 [0.35*VCCI| 0.65*VCCI| 1.9 045 | VCCI-045| 6 | 6 35 44 15| 15
8 mA -0.3 [0.35*VCCI| 0.65*VCCI| 1.9 045 | VCCI-045| 8 | 8 35 44 15 | 15
Notes:

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

3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 125°C junction temperature.
5. Software default selection highlighted in gray.
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Figure 2-10 « AC Loading

Table 2-85 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CrLoap (pPF)
0 1.8 0.9 - 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 Low Power Flash FPGAs

3.3VPCI, 3.3 VPCI-X
Peripheral Component Interface for 3.3 V standard specifies support for 33 MHz and 66 MHz PCI Bus

applications.
Table 2-114 « Minimum and Maximum DC Input and Output Levels
3.3 VPCI/PCI-X VIL VIH VOL | VOH (lg [lon losL losH I"_1 I,H2
Min. | Max. | Min. [ Max. | Max. [ Min. Max. Max.
Drive Strength Y, ' ', ' Y, V |mA|mA| mA3 mA?  [pA?%|pAt
Per PCI specification Per PCI curves 15[ 15
Notes:

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

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

AC loadings are defined per the PCI/PCI-X specifications for the database; Microsemi loadings for
enable path characterization are described in Figure 2-14.

R = 25 E :o \éﬁCDI fforttDP (;) R=1k Rto VCClfort ;/t; Itz g
Test Point ° ortop (R) ot Point R to GND for tyy / tz/ tzps
Datapath T 10pF Enable Path == 10 pF for tyy, / tys / ta / tzis
5pFforty,/t

Figure 2-14 « AC Loading

AC loadings are defined per PCI/PCI-X specifications for the datapath; Microsemi loading for tristate is
described in Table 2-115.

Table 2-115 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLoap (PF)
0 3.3 0.285 * VCClI for tpp(r) 10
0.615 * VCCl for tpp(r)
Note:  *Measuring point = Vy,, See Table 2-29 on page 2-25 for a complete table of trip points.

Revision 5 2-7



&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Voltage-Referenced I/O Characteristics
3.3VGTL

Gunning Transceiver Logic is a high-speed bus standard (JESD8-3). It provides a differential amplifier input
buffer and an open-drain output buffer. The V¢ pin should be connected to 3.3 V.

Table 2-120 « Minimum and Maximum DC Input and Output Levels

3.3VGTL VIL VIH VOL | VOH |[lgo [lon| losL losn |0 [hW?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength ', v v v v V |mA|mA| mA3 mA3  |pA%|pA?
20 mA® -0.3 | VREF-0.05|VREF +0.05| 3.6 0.4 - |20[20]| 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.
Currents are measured at 125°C junction temperature.
5. Output drive strength is below JEDEC specification.

ha

Vrr

GTL 25

T1OpF

Test Point

Figure 2-15 « AC Loading

Table 2-121 « 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 - 0.05 VREF + 0.05 0.8 0.8 1.2 10

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

Timing Characteristics

Table 2-122 - 3.3V GTL
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V,
Worst-Case VCCI=3.0V, VREF = 0.8V
Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only

Speed

Grade tpout top | toin tey | teout tz1 tzn | tiz | thz | tzs | tzus | Units
Std. 0.80 2.05 0.05 2.34 0.52 2.01 2.05 — — 4.22 4.26 ns
-1 0.68 1.75 0.05 1.99 0.44 1.71 1.75 - - 3.59 3.62 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 2-170 » Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register F, H
toup Data Hold Time for the Output Data Register F, H
tosue Enable Setup Time for the Output Data Register GH
toHE Enable Hold Time for the Output Data Register GH
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H
toecLka Clock-to-Q of the Output Enable Register H, EOUT
toesup Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toEsUE Enable Setup Time for the Output Enable Register K, H
toEHE Enable Hold Time for the Output Enable Register K, H
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register ILH
toERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLka Clock-to-Q of the Input Data Register AE
tisup Data Setup Time for the Input Data Register C A
tiHD Data Hold Time for the Input Data Register C A
tisue Enable Setup Time for the Input Data Register B, A
tiHE Enable Hold Time for the Input Data Register B, A
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register D, E

Y REMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
YRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

* See Figure 2-28 on page 2-91 for more information.
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Table 2-183 « Input DDR Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for any A3PE600L/A3PE3000L

Parameter Description -1 Std. | Units
toprICLKQ1 Clock-to-Out Out_QR for Input DDR 0.29 | 0.34 ns
tbpRrRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.41 ] 048 ns
tbDRISUD1 Data Setup for Input DDR (fall) 0.30 | 0.35 ns
tDDRISUD2 Data Setup for Input DDR (rise) 0.26 | 0.31 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 0.49 | 0.58 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.60 | 0.71 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.24 | 0.28 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
tDDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.28 | 0.32 ns
FDDRIMAX Maximum Frequency for Input DDR 250 | 250 | MHz

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

Table 2-184 « Input DDR Propagation Delays

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

Parameter Description -1 Std. | Units
tpoRrRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.33 | 0.39 ns
toprICLKQ2 Clock-to-Out Out_QF for Input DDR 0.47 | 0.55 ns
tDDRISUD1 Data Setup for Input DDR (fall) 0.30 | 0.35 ns
tDDRISUD2 Data Setup for Input DDR (rise) 0.30 | 0.35 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 0.56 | 0.65 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.69 | 0.81 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.27 | 0.31 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.25 | 0.30 ns
{DDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.41 | 0.48 ns
tDDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.37 | 0.43 ns
FDDRIMAX Maximum Frequency for Input DDR 309 | 263 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 2-193 * Register Delays
Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L

Parameter Description -1 | Std. | Units
tcLka Clock-to-Q of the Core Register 0.58 1 0.69 | ns
tsup Data Setup Time for the Core Register 045053 | ns
thp Data Hold Time for the Core Register 0.00 [ 0.00 [ ns
tsue Enable Setup Time for the Core Register 048 | 0.57 | ns
tHE Enable Hold Time for the Core Register 0.00 | 0.00 [ ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0421050 | ns
tPrE2Q Asynchronous Preset-to-Q of the Core Register 0421050 ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 | 0.00 | ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 024 (028 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 | 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 024 (028 | ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0.30 1034 | ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.30 (034 | ns
tckMPWH Clock Minimum Pulse Width HIGH for the Core Register 056 | 064 | ns
tekmpPwiL Clock Minimum Pulse Width LOW for the Core Register 0.56 [ 0.64 [ 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 Waveforms
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Figure 2-44 -« RAM Read for Pass-Through Output
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Figure 2-45 « RAM Read for Pipelined Output
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FG484
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Note: This is the bottom view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/products/fpga-soc/solutions.
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FG484 FG484 FG484

Pin Pin Pin

Number | A3PE600L Function Number | A3PE600L Function Number | A3PE600L Function
R8 VMV5 T21 1064PDB3V1 V12 I083PDB5V0
R9 VCCIB5 T22 I062NDB3V1 V13 IO77NDB4V1
R10 VCCIB5 U1 NC V14 I077PDB4V1
R11 I084NDB5V0 u2 10107PDB6V0 V15 IO69NDB4V0
R12 1084PDB5V0 (UK} 10107NDB6V0 V16 GDB2/I069PDB4V0
R13 VCCIB4 U4 GEB1/10103PDB6V0 V17 TDI
R14 VCCIB4 U5 GEBO0/I0103NDB6V0 V18 GNDQ
R15 VMV3 ué VMV6 V19 TDO
R16 VCCPLD u7 VCCPLE V20 GND
R17 GDB1/1066PPB3V1 us I0101NPB5V2 V21 NC
R18 GDC1/1065PDB3V1 U9 1095PPB5V1 V22 IO63NDB3V1
R19 IO61NDB3V1 u10 1092PDB5V1 W1 NC
R20 VCC u11 I090PDB5V1 W2 NC
R21 IO59NDB3V0 u12 1082PDB5V0 W3 NC
R22 I062PDB3V1 u13 I076NDB4V1 W4 GND
T NC u14 I076PDB4V1 W5 I0100NDB5V2
T2 I0110NDB6VO u15 VMV4 We FF/GEB2/10100PDB5V2
T3 NC u16 TCK w7 IO99NDB5V2
T4 10105PDB6V0 u17 VPUMP w8 IO88NDB5V0
T5 I0105NDB6V0 u18 TRST W9 I088PDB5V0
T6 GEC1/10104PPB6V0 u19 GDAO0/IO67NDB3V1 W10 IO89NDB5V0
T7 VCOMPLE u20 NC W11 IO80NDB4V1
T8 GNDQ u21 I064NDB3V1 W12 IO81NDB4V1
T9 GEA2/10101PPB5V2 u22 1063PDB3V1 W13 1081PDB4V1
T10 I092NDB5V1 V1 NC W14 I0O70NDB4V0
T IO90NDB5V1 V2 NC W15 GDC2/1070PDB4V0
T12 I082NDB5V0 V3 GND W16 I068NDB4V0
T13 I074NDB4V1 V4 GEA1/10102PDB6V0 W17 GDA2/I068PDB4V0
T14 I074PDB4V1 V5 GEAO0/I0102NDB6V0 W18 TMS
T15 GNDQ V6 GNDQ W19 GND
T16 VCOMPLD V7 GEC2/I099PDB5V2 W20 NC
T17 VJTAG V8 I095NPB5V1 W21 NC
T18 GDCO0/IO65NDB3V1 V9 I091NDB5V1 w22 NC
T19 GDA1/I067PDB3V1 V10 1091PDB5V1 Y1 VCCIB6
T20 NC V11 I083NDB5V0 Y2 NC
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FG484 FG484 FG484

Pin Pin Pin

Number | A3PE3000L Function Number | A3PE3000L Function Number | A3PE3000L Function
c18 GND E9 I022NDB0V2 F22 I098NDB2V2
C19 I076PPB1V4 E10 IO30NDBOV3 G1 I0289NDB7V1
C20 I088NDB2V0 E11 I038PDB0V4 G2 10289PDB7V1
C21 1094PPB2V1 E12 I044NDB1V0 G3 10291PPB7V2
C22 VCCIB2 E13 IO58NDB1V2 G4 10295PDB7V2
D1 10293PDB7V2 E14 |058PDB1V2 G5 10297PDB7V2
D2 I0303NDB7V3 E15 GBC1/I079PDB1V4 G6 GAC2/I0307PDB7V4
D3 I0305NDB7V3 E16 GBB0/IO8ONDB1V4 G7 VCOMPLA
D4 GND E17 GNDQ G8 GNDQ
D5 GAA0/IO00NDBOVO E18 GBAZ2/1082PDB2V0 G9 I026NDB0OV3
D6 GAA1/1000PDBOVO E19 I086NDB2V0 G10 1026PDB0OV3
D7 GABO0/IO01NDBOVO E20 GND G11 I036PDB0OV4
D8 1020PDBOV2 E21 IO90NDB2V1 G12 1042PDB1V0
D9 1022PDB0OV2 E22 I098PDB2V2 G13 1050PDB1V1
D10 1030PDBOV3 F1 I0299NPB7V3 G14 IO60NDB1V2
D11 I038NDBOV4 F2 10301NDB7V3 G15 GNDQ
D12 I052NDB1V1 F3 10301PDB7V3 G16 VCOMPLB
D13 1052PDB1V1 F4 I0308NDB7V4 G17 GBB2/I083PDB2V0
D14 I066NDB1V3 F5 I0309NDB7V4 G18 1092PDB2V1
D15 1066PDB1V3 F6 VMV7 G19 I092NDB2V1
D16 GBB1/I080PDB1V4 F7 VCCPLA G20 10102PDB2V2
D17 GBAO0/IO81NDB1V4 F8 GACO0/I002NDB0OVO G21 10102NDB2V2
D18 GBA1/1081PDB1V4 F9 GAC1/I002PDB0OV0O G22 I0105NDB2V2
D19 GND F10 I032NDB0OV3 H1 10286PSB7V1
D20 1088PDB2V0 F11 I032PDB0OV3 H2 I0291NPB7V2
D21 1090PDB2V1 F12 1044PDB1V0 H3 VCC
D22 I094NPB2V1 F13 IO50NDB1V1 H4 I0295NDB7V2
E1 I0293NDB7V2 F14 I060PDB1V2 H5 10297NDB7V2
E2 10299PPB7V3 F15 GBCO0/IO79NDB1V4 H6 I0307NDB7V4
E3 GND F16 VCCPLB H7 10287PDB7V1
E4 GAB2/I0308PDB7V4 F17 VMV2 H8 VMVO
E5 GAA2/I0309PDB7V4 F18 I082NDB2V0 H9 VCCIBO
E6 GNDQ F19 1086PDB2V0 H10 VCCIBO
E7 GAB1/1001PDB0OVO F20 1096PDB2V1 H11 I036NDB0OV4
ES8 I020NDBOV2 F21 I096NDB2V1 H12 I042NDB1V0
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FG896

Pin Number |A3PE3000L Function
P26 I0111NPB2V3
P27 10105PDB2V2
P28 I0105NDB2V2
P29 GCC2/10117PDB3V0
P30 10117NDB3V0
R1 GFC2/10270PDB6V4
R2 GFB1/10274PPB7V0
R3 VCOMPLF
R4 GFA0/10273NDB6V4
R5 GFBO0/I0274NPB7V0
R6 10271NDB6V4
R7 GFB2/10271PDB6V4
R8 10269PDB6V4
R9 I0269NDB6V4
R10 VCCIB7
R11 VCC
R12 GND
R13 GND
R14 GND
R15 GND
R16 GND
R17 GND
R18 GND
R19 GND
R20 VCC
R21 VCCIB2
R22 GCCO0/I0112NDB2V3
R23 GCB2/10116PDB3V0
R24 10118PDB3V0
R25 10111PPB2V3
R26 10122PPB3V1
R27 GCAO0/I0114NPB3V0
R28 VCOMPLC
R29 GCB1/10113PPB2V3
R30 10115NPB3V0
T I0270NDB6V4
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Package Pin Assignments

FG896
Pin Number |A3PE3000L Function

us I0265NDB6V3
u9 I0263NDB6V3
u10 VCCIB6
u11 VCC

u12 GND
u13 GND
u14 GND
u15 GND
u16 GND
u17 GND
u18 GND
u19 GND
u20 VCC

u21 VCCIB3
u22 10120PDB3V0
u23 10128PDB3V1
u24 10124PDB3V1
u25 10124NDB3V1
uU26 10126PDB3V1
u27 10129PDB3V1
u28 10127PDB3V1
u29 10125PDB3V1
u30 [0121NDB3V0
V1 10268NDB6V4
V2 10262PDB6V3
V3 10260PDB6V3
V4 10252PDB6V2
V5 I0257NPB6V2
V6 1026 1NPB6V3
V7 10255PDB6V2
V8 10259PDB6V3
V9 I0259NDB6V3
V10 VCCIB6
V11 VCC
V12 GND
V13 GND
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