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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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Power per I/O Pin

Table 2-14 « Summary of I/O Input Buffer Power (Per Pin) — Default I/O Software Settings
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Static Power PDC6 Dynamic Power

VCCI (V) (mw)? PAC9 (uWW/MHz)2
Single-Ended
3.3V LVTTL/LVCMOS 3.3 - 16.34
3.3 V LVTTL/LVCMOS - Schmitt trigger 3.3 - 24.49
3.3V LVCMOS Wide Range 3.3 - 16.34
3.3 VLVCMOS - Schmitt trigger Wide Range 3.3 - 24.49
2.5V LVCMOS 25 - 4.71
2.5V LVCMOS - Schmitt trigger 25 - 6.13
1.8 V LVCMOS 1.8 - 1.66
1.8 V LVCMOS — Schmitt trigger 1.8 - 1.78
1.5V LVCMOS (JESD8-11) 1.5 - 1.01
1.5 V LVCMOS (JESD8-11) — Schmitt trigger 1.5 - 0.97
1.2V LVCMOS 1.2 - 0.60
1.2 V LVCMOS (JESD8-11) — Schmitt trigger 1.2 - 0.53
1.2 V LVCMOS Wide Range 1.2 - 0.60
1.2 V LVCMOS Schmitt trigger Wide Range 1.2 - 0.53
3.3V PCI 3.3 - 17.76
3.3 V PCI — Schmitt trigger 3.3 - 19.10
3.3V PCI-X 3.3 - 17.76
3.3 V PCI-X — Schmitt trigger 3.3 - 19.10
Voltage-Referenced
3.3V GTL 3.3 2.90 7.14
25V GTL 25 2.13 3.54
3.3V GTL+ 3.3 2.81 2.91
25V GTL+ 25 2.57 2.61
HSTL (1) 1.5 0.17 0.79
HSTL (II) 1.5 0.17 0.79
SSTL2 (1) 25 1.38 3.26
SSTL2 (I1) 25 1.38 3.26
SSTL3 (1) 3.3 3.21 7.97
SSTL3 (I1) 3.3 3.21 7.97
Differential
LVDS 25 2.26 0.89
LVPECL 3.3 5.71 1.94
Notes:

1. PDCEé is the static power (where applicable) measured on VCCI.
2. PACSY is the total dynamic power measured on VCCI.
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Table 2-17 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings 1
Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only

Static Power Dynamic Power

CLoap (PF) VCCI (V) PDC7 (mW)?2 PAC10 (UW/MHz)3
Single-Ended
3.3 VLVTTL/LVCMOS 5 3.3 - 148.00
3.3 V LVCMOS Wide Range 5 3.3 - 148.00
2.5V LVCMOS 5 25 - 83.23
1.8 V LVCMOS 5 1.8 - 54.58
1.5V LVCMOS (JESD8-11) 5 1.5 - 37.05
1.2V LVCMOS 5 1.2 - 17.94
1.2 V LVCMOS Wide Range 5 1.2 - 17.94
3.3V PCI 10 3.3 - 204.61
3.3V PCI-X 10 3.3 - 204.61
Voltage-Referenced
3.3V GTL 10 3.3 - 24.08
25V GTL 10 25 - 13.52
3.3V GTL+ 10 3.3 - 24.10
25V GTL+ 10 25 - 13.54
HSTL (1) 20 1.5 7.08 26.22
HSTL (Il) 20 1.5 13.88 27.18
SSTL2 (1) 30 25 16.69 105.56
SSTL2 (II) 30 25 25.91 116.48
SSTL3 (1) 30 3.3 26.02 114.67
SSTL3 (I1) 30 3.3 42.21 131.69
Differential
LVDS - 25 7.70 89.58
LVPECL - 3.3 19.42 167.86
Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
2. PDCY7 is the static power (where applicable) measured on VCCI.

3. PAC10 is the total dynamic power measured on VCCI.
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Guidelines
Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the

toggle rate of a net is 100%, this means that this net switches at half the clock frequency. Below are
some examples:

+ The average toggle rate of a shift register is 100% because all flip-flop outputs toggle at half of the
clock frequency.

+ The average toggle rate of an 8-bit counter is 25%:

— Bit0 (LSB) = 100%

- Bit1 =50%

- Bit2 =25%

— Bit7 (MSB)=0.78125%

— Average toggle rate = (100% + 50% + 25% + 12.5% + ... + 0.78125%) / 8
Enable Rate Definition
Output enable rate is the average percentage of time during which tristate outputs are enabled. When
nontristate output buffers are used, the enable rate should be 100%.

Table 2-23 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
OLq Toggle rate of VersaTile outputs 10%
(07 I/O buffer toggle rate 10%
Table 2-24 « Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B I/0 output buffer enable rate 100%
B, RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%
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Figure 2-6 « Tristate Output Buffer Timing Model and Delays (example)
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Table 2-40 « 1/O Short Currents IOSH/IOSL
Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Drive Strength losL (MA)' losn (mA)’
3.3V LVTTL/3.3VLVCMOS 4 mA 25 27
8 mA 51 54
12 mA 103 109
16 mA 132 127
24 mA 268 181
3.3 V LVCMOS Wide Range 100 pA Same specification as regular LVCMOS 3.3 V
2.5V LVCMOS 4 mA 16 18
8 mA 32 37
12 mA 65 74
16 mA 83 87
24 mA 169 124
1.8V LVCMOS 2 mA 9 11
4 mA 17 22
6 mA 35 44
8 mA 45 51
12 mA 91 74
16 mA 91 74
1.5V LVCMOS 2 mA 13 16
4 mA 25 33
6 mA 32 39
8 mA 66 55
12 mA 66 55
1.2V LVCMOS 2mA TBD TBD
1.2 V LVCMOS Wide Range 100 pA TBD TBD
3.3V PCI/PCIX Per PCI/PCI-X specification Per PCI Curves
33VGTL 20 mA? 268 181
25V GTL 20 mAZ2 169 124
3.3V GTL+ 35 mA 268 181
25V GTL+ 33mA 169 124
HSTL (1) 8 mA 32 39
HSTL (II) 15 mA?2 66 55
SSTL2 (1) 15 mA 83 87
SSTL2 (1) 18 mA 169 124
SSTL3 (1) 14 mA 51 54
SSTL3 (Il) 21 mA 103 109
Notes:
1. T,=100°C

2. Output drive strength is below JEDEC specification.
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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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Table 2-88

1.5 V DC Core Voltage

1.8 VLVCMOS Low Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =1.7V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tey |teys [teout | tzu | tzn | tiz | thz | tzs | tzws | Units
2mA Std. 061 |9.02 (004|169 (252 040 |9.17|7.57 (261 1.01| 10.63 [ 9.04 ns
-1 052 | 7.68 003|144 (214 | 034 |7.80|6.44(222)|0.86| 9.04 | 7.69 ns
4 mA Std. 061 | 741|004 |169 (252 040 |7.52|6.36|3.07|256| 899 [ 7.83 ns
-1 052 [6.30 |0.03|1.44 (214 | 034 | 6.40 | 541 (262|218 | 7.64 | 6.66 ns
6 mA Std. 0.61 |6.26 |0.04 | 169|252 040 |6.35|553(3.38|3.14| 7.82 | 7.00 ns
-1 052 [ 533 (003|144 (214 | 034 |540|4.71 (288|267 | 6.65 [ 595 ns
8 mA Std. 0.61 |5.88(0.04| 169|252 040 596|537 |345(330| 742 | 6.83 ns
-1 0.52 | 5.00 [0.03| 144|214 | 0.34 | 507|457 (294 |281| 6.32 | 5.81 ns
12 mA Std. 0.61 | 5.76 |0.04 | 169|252 | 040 | 585|538 (355|3.88| 7.31 | 6.84 ns
-1 052 | 490 (003|144 (214 | 034 | 497|457 (3.02]|3.30| 6.22 | 5.82 ns
16 mA Std. 0.61 |5.76 |0.04 | 169|252 | 040 | 585|538 (355|3.88| 7.31 | 6.84 ns
-1 052 [ 490 (003|144 (214 | 034 | 497|457 (3.02]|3.30| 6.22 | 5.82 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-89 + 1.8 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =1.7 V
Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only
Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tz | thz | tzis | tzus | Units
2mA Std. 0.61 |4.01(0.04 169|252 040 |4.06|3.94(260|1.03| 552 | 540 ns
-1 052 | 341 (003|144 (214 | 034 |3.45|3.35(221|0.88| 470 | 4.60 ns
4 mA Std. 0.61 | 3.22 (004|169 |252| 040 |3.26|2.89 |3.07|265| 472 | 4.36 ns
-1 052 | 274 (0.03| 144|214 | 034 | 277 |2.46 | 2.61|226| 4.02 | 3.71 ns
6 mA Std. 061 | 274|004 169|252 040 | 277|238 (338|323 | 423 | 3.84 ns
-1 052 [ 233 (003|144 (214 | 034 |2.36|2.02(288|275| 3.60 | 3.27 ns
8 mA Std. 061 | 2.65|0.04|169 (252 040 | 268|228 (345|340 | 4.14 | 3.75 ns
-1 052 | 226 (003|144 (214 | 034 | 228|194 (293|289 | 3.52 | 3.19 ns
12 mA Std. 0.61 | 2.64|0.04 | 169|252 040 [2.66|2.16|3.55(4.01| 413 | 3.63 ns
-1 052 |224(0.03|144 214 0.34 (226 | 1.84 | 3.02 | 3.41| 3.51 | 3.08 ns
16 mA Std. 061 | 264 |0.04|169|252| 040 | 266|216 |3.55|4.01| 4.13 | 3.63 ns
-1 052 [ 224 (003|144 (214 | 034 |2.26|1.84(3.02|3.41| 3.51 | 3.08 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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3.3VPCI, 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.
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2.5V GTL+

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

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

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

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

1. I, is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.
2. llyis the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

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

V17

GTL+ o5

T10pF

Test Point

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

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

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

Timing Characteristics

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

Speed

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

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

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

Speed

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

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-160 * Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. Typ. Max. Units
vCCl Supply Voltage 2375 | 25 | 2625 Vv
VOL Output Low Voltage 0.9 1.075 | 1.25 \%
VOH Output High Voltage 1.25 1.425 1.6 \Y,
joL! Output Lower Current 0.65 0.91 1.16 mA
IOH! Output High Current 0.65 0.91 1.16 mA
Vi Input Voltage 0 - 2.925 \%
IIH 23 Input High Leakage Current - - 10 MA
L 24 Input Low Leakage Current - - 10 pA
VODIFE Differential Output Voltage 250 350 450 mV
VOCM Output Common Mode Voltage 1.125 1.25 1.375 \
VICM Input Common Mode Voltage 0.05 1.25 2.35 \Y
VIDIFF Input Differential Voltage 100 350 - mV
Notes:

1. IOL/IOH is defined by VODIFF/(Resistor Network).
2. Currents are measured at 125°C junction temperature.

3. lIH is the input leakage current per 10 pin over recommended operating conditions VIH < VIN < VCCI.
Input current is larger when operating outside recommended ranges.

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

Table 2-161 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V)

1.075 1.325 Cross point

Note:  *Measuring point = Vy,, See Table 2-29 on page 2-25 for a complete table of trip points.
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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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Timing Waveforms
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Figure 2-45 « RAM Read for Pipelined Output
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Timing Characteristics

Table 2-203 - RAM4K9
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 | Std. | Units
tas Address setup time 0.35|0.41| ns
tAH Address hold time 0.00|0.00( ns
tens REN, WEN setup time 0.20]0.23| ns
teNH REN, WEN hold time 0.13(0.16| ns
teks BLK setup time 0.3210.38| ns
tekH BLK hold time 0.03(0.03| ns
tbs Input data (DIN) setup time 0.25(0.30| ns
toH Input data (DIN) hold time 0.00/0.00| ns
tcka1 Clock High to new data valid on DOUT (output retained, WMODE = 0) 3.26|3.84| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 2471291 ns
tcka2 Clock High to new data valid on DOUT (pipelined) 124 (146 ns
tcocwwL |Address collision clk-to-clk delay for reliable write after write on same address —|0.25(0.30| ns
applicable to closing edge
tc2CcRWH Address collision clk-to-clk delay for reliable read access after write on same|0.27|0.32| ns
address — applicable to opening edge
tc2CRWH Address collision clk-to-clk delay for reliable write access after read on same|0.37|0.44| ns
address — applicable to opening edge
trsTBQ RESET Low to data out Low on DOUT (flow-through) 1281150 ns
RESET Low to data out Low on DOUT (pipelined) 1.2811.50( ns
tremrste | RESET removal 0.40]10.47| ns
trecrste | RESET recovery 2.08|2.44| ns
tvpwrsTe | RESET minimum pulse width 0.66(0.76| ns
teye Clock cycle time 6.0816.99| ns
Fmax Maximum frequency 164 | 143 | 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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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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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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Package Pin Assignments

FG484 FG484 FG484
Pin Pin Pin
Number | A3PE600L Function Number | A3PE600L Function Number | A3PE600L Function
A1 GND B14 NC D5 GAAO0/IO00NDBOVO
A2 GND B15 NC D6 GAA1/1000PDB0OVO
A3 VCCIBO B16 IO30NDB1V1 D7 GABO0/IO01NDBOVO
A4 IO06NDBOV1 B17 I030PDB1V1 D8 I005PDB0OVO
A5 I006PDBOV1 B18 1032PDB1V1 D9 I010PDBOV1
A6 IO08NDBOV1 B19 NC D10 1012PDB0OV2
A7 I008PDBOV1 B20 NC D11 I016NDB0OV2
A8 1011PDBOV1 B21 VCCIB2 D12 I023NDB1V0
A9 I017PDB0OV2 B22 GND D13 1023PDB1V0
A10 I018NDBO0OV2 C1 VCCIB7 D14 I028NDB1V1
A11 I018PDB0OV2 C2 NC D15 1028PDB1V1
A12 1022PDB1V0 C3 NC D16 GBB1/1034PDB1V1
A13 1026PDB1V0 Cc4 NC D17 GBAO/IO35NDB1V1
A14 I0O29NDB1V1 C5 GND D18 GBA1/1035PDB1V1
A15 I029PDB1V1 C6 I004NDBOVO D19 GND
A16 IO31NDB1V1 Cc7 1004PDBO0OVO D20 NC
A17 I031PDB1V1 C8 VCC D21 NC
A18 I032NDB1V1 C9 VCC D22 NC
A19 NC Cc10 I014NDBOV2 E1 NC
A20 VCCIB1 c1 I019NDBOV2 E2 NC
A21 GND C12 NC E3 GND
A22 GND C13 NC E4 GAB2/10133PDB7V1
B1 GND C14 VCC E5 GAA2/10134PDB7V1
B2 VCCIB7 C15 VCC E6 GNDQ
B3 NC C16 NC E7 GAB1/1001PDB0OV0
B4 IO03NDBOVO c17 NC ES8 IO05NDBOVO
B5 I003PDBO0OVO c18 GND E9 IO10NDBOV1
B6 IO07NDBOV1 C19 NC E10 I012NDB0OV2
B7 I007PDBOV1 C20 NC E11 I016PDB0OV2
B8 I011NDBOV1 C21 NC E12 IO20NDB1V0
B9 I017NDBOV2 C22 VCCIB2 E13 I024NDB1V0
B10 I014PDB0OV2 D1 NC E14 1024PDB1V0
B11 I019PDBO0OV2 D2 NC E15 GBC1/I033PDB1V1
B12 I022NDB1V0 D3 NC E16 GBB0/I0O34NDB1V1
B13 I026NDB1V0 D4 GND E17 GNDQ
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Package Pin Assignments

FG484 FG484 FG484

Pin Pin Pin

Number A3P1000 Function Number A3P1000 Function Number A3P1000 Function
R8 VMV3 T21 10108PDB1 V12 10143RSB2
R9 VCCIB2 T22 I0105NDB1 V13 I0138RSB2
R10 VCCIB2 U1 10195PDB3 V14 I0131RSB2
R11 10147RSB2 u2 I0195NDB3 V15 10125RSB2
R12 I0136RSB2 U3 I0194NPB3 V16 GDB2/I0115RSB2
R13 VCCIB2 U4 GEB1/10189PDB3 V17 TDI
R14 VCCIB2 U5 GEBO0/I0189NDB3 V18 GNDQ
R15 VMV2 U6 VMV2 V19 TDO
R16 I0110NDB1 u7 I0179RSB2 V20 GND
R17 GDB1/I0112PPB1 us I0171RSB2 V21 NC
R18 GDC1/10111PDB1 U9 I0165RSB2 V22 I0109NDB1
R19 10107NDB1 u10 I0159RSB2 W1 NC
R20 VCC u11 I0151RSB2 W2 10191PDB3
R21 10104NDB1 u12 I0137RSB2 W3 NC
R22 10105PDB1 uU13 I0134RSB2 W4 GND
T 10198PDB3 u14 I0128RSB2 W5 10183RSB2
T2 10198NDB3 u15 VMV1 We GEB2/10186RSB2
T3 NC u16 TCK w7 10172RSB2
T4 I0194PPB3 u17 VPUMP w8 10170RSB2
T5 I0192PPB3 u18 TRST W9 10164RSB2
T6 GEC1/10190PPB3 u19 GDAO0/I0O113NDB1 W10 I0158RSB2
T7 I0192NPB3 u20 NC W11 10153RSB2
T8 GNDQ u21 I0108NDB1 W12 10142RSB2
T9 GEA2/10187RSB2 u22 10109PDB1 W13 I0135RSB2
T10 I0161RSB2 V1 NC W14 I0130RSB2
T11 I0155RSB2 V2 NC W15 GDC2/10116RSB2
T12 10141RSB2 V3 GND W16 I0120RSB2
T13 I0129RSB2 V4 GEA1/10188PDB3 W17 GDA2/I0114RSB2
T14 10124RSB2 V5 GEAO0/I0O188NDB3 W18 TMS
T15 GNDQ V6 I0184RSB2 W19 GND
T16 10110PDB1 V7 GEC2/I0185RSB2 W20 NC
T17 VJTAG V8 I0168RSB2 W21 NC
T18 GDCO0/I0111NDB1 V9 I0163RSB2 w22 NC
T19 GDA1/I0113PDB1 V10 I0157RSB2 Y1 VCCIB3
T20 NC V11 I0149RSB2 Y2 10191NDB3
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Revision Changes Page
Revision 1 The "Quiescent Supply Current " section was updated. 2-7
(continued) Table 2-8 « Power Supply State Per Mode is new (SAR 24882, 24112, 32549).

New values were added to the following tables (SAR 30619):
Table 2-9 « Quiescent Supply Current (IDD) Characteristics, Flash*Freeze Mode*
Table 2-11 » Quiescent Supply Current (IDD) Characteristics, Shutdown Mode*

Table 2-12 « Quiescent Supply Current (IDD), Static Mode and Active Mode ' (the
name of this table changed from "No Flash*Freeze Mode" to "Static Mode and Active
Mode" per SAR 32549)

Table 2-13 + Quiescent Supply Current (IDD) Characteristics for A3P250 and

A3P1000

The military maximum current for A3P1000 was revised in the following table (SAR
30620):

Table 2-13 + Quiescent Supply Current (IDD) Characteristics for A3P250 and
A3P1000

All timing and power tables were updated to reflect changes in the software resulting| 2-9 to
from characterization and bug fixes (SAR 32394). 2-146

In the following tables for A3P250 and A3P1000, the note regarding dynamic power| 2-12,
was revised to, "Dynamic Power consumption is given for software default drive| 2.12
strength and output slew. Output load is lower than the software default" (SAR 32449).

Table 2-18 « Summary of 1/0 Output Buffer Power (per pin) — Default I/O Software
Settings 1

Table 2-19 « Summary of 1/0 Output Buffer Power (per pin) — Default I/O Software
Settings

Values for ASPE600L and A3P250 were added to Table 2-21 « Different Components | 2-13,
Contributing to Dynamic Power Consumption in Military ProASIC3 and ProASIC3/EL| 2-14
Devices at 1.5 V VCC. Values in the table, and in Table 2-20 ¢ Different Components
Contributing to Dynamic Power Consumption in Military ProASIC3/EL Devices
Operating at 1.2V VCC, were updated were updated to reflect changes in the
software resulting from characterization and bug fixes (SAR 30528).

Table 2-22 - Different Components Contributing to the Static Power Consumption in| 2-14,
Military ProASIC3/EL Devices and the "Total Static Power Consumption—Pgrat"| 2-15
calculation were updated to add PDCO (SAR 32549).

The "Timing Model" was updated (SAR 29793). 2-18

The title of Table 2-29 « Summary of AC Measuring Points was changed from| 2-25
"Summary of AC Memory Points" (SAR 32446).

The following note was added to Table 2-31, and Table 2-32, Summary of I/O Timing| 2-26
Characteristics (SAR 32449):

"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."
Resistances and short circuit currents were updated (SARs 29793, 31717): 2-30 to

Table 2-36 + 1/0 Output Buffer Maximum Resistances ! Applicable to Pro 1/Os for 2-33
A3PE600L and A3PE3000L Only

Table 2-40 « I/O Short Currents IOSH/IOSL Applicable to Pro I/Os for A3PE600OL and
A3PE3000L Only (SAR 31717)

Tables for Pro 1/Os in the "Single-Ended I/O Characteristics" section (SAR 31717).

Revision 5 5-3



&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Revision Changes Page

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

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