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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%

Revision 5 2-17



&S Microsemi

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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Table 2-34 « Summary of I/O Timing Characteristics—Software Default Settings
-1 Speed Grade, Military-Case Conditions: TJ = 125°C, Worst Case VCC =1.425V,
Worst Case VCCI
Applicable to Standard Plus I/0O Banks for A3P250 and A3P1000 Only
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3.3VLVTTL/ 12 mA 12 mA [High| 5 — 10.54]11.90(0.04|0.94]0.39(1.94|1.47]|2.61(3.01|4.03|3.56
3.3V LVCMOS
3.3V LVCMOS 100 pA 12 mA [High| 5 — 10.54(2.94]10.04(1.42|0.39]2.94(2.22|4.03]|4.66(6.12|5.40
Wide Range3
2.5V LVCMOS 12 mA 12 mA [High| 5 — 10.5411.94(0.04(1.21]0.39(1.97|1.62]|2.64(2.91(4.07|3.71
1.8 VLVCMOS 8 mA 8 mA [High| 5 — 10.54]11.94(0.04(1.21]0.39(1.97|1.62]|2.64(2.91(4.07|3.71
1.5V LVCMOS 4 mA 4 mA [High| 5 — 10.54]12.62(0.04|1.33]0.39(2.67|2.23]|2.84(2.93|4.77]4.32
3.3V PCI Per PCI - High| 10 | 25 410.54|2.16(0.04|0.80{0.39(2.20{1.60|2.61|3.01|4.29|3.69

spec.
3.3V PCI-X Per PCI-X - High| 10 | 25 410.54|2.16(0.04|0.78(0.39(2.20(1.60(2.61|3.01[4.29|3.69
spec.

Notes:

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

2. 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. Software default load is higher.

3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.

4. 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.

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

Detailed I/O DC Characteristics
Table 2-35 « Input Capacitance

Symbol Definition Conditions Min. | Max. | Units
CiN Input capacitance VIN =0, f=1.0 MHz 8 pF
CINCLK Input capacitance on the clock pin VIN=0, f=1.0 MHz 8 pF
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Table 2-54+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

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

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

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

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

Notes:

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

Revision 5 2-41



&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

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

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

Notes:

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

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

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

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

Notes:

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

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-78 « 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 Advanced I/0 Banks

Drive Speed
Strength | Grade | tpout | tor | toin | tey |teour | tzu | tzn | tiz | thz | tzs | tzws | Units
4 mA Std. 063 | 707 | 0.05 (144 | 045 | 7.20 [ 6.32 | 295 | 243 | 9.66 8.78 ns
-1 054 [6.02 004|123 | 039 |6.13|538 | 251|206 | 822 7.47 ns
6 mA Std. 063 [591 005|144 | 045 | 6.02 | 542 | 3.35(3.18 | 8.48 7.88 ns
-1 054 | 503|004 (123 | 039 |512 (461|285 270 | 7.21 6.70 ns
8 mA Std. 063 [591 005|144 | 045 | 6.02 | 542 | 3.35(3.18 | 848 7.88 ns
-1 054 | 503|004 (123 | 039 |512 (461 |285]| 270 | 7.21 6.70 ns
12 mA Std. 063 | 505 | 005|144 | 045 | 515 4.79 | 3.63 | 3.66 | 7.61 7.25 ns
-1 054 (430|004 123 | 039 | 438 |4.07 309|311 6.47 6.17 ns
16 mA Std. 063 | 478 | 0.05 (144 | 045 | 486 465 | 3.70 | 3.78 | 7.32 7.10 ns
-1 054 | 406 | 0.04 (123 | 039 |4.14 395|314 | 3.22 ( 6.23 6.04 ns
24 mA Std. 063 [4.71 | 005|144 | 045 | 473 | 471|378 (426 | 7.19 717 ns
-1 054 | 401|004 (123 | 039 |4.03(401]321]362| 6.12 6.10 ns

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

Table 2-79 « 2.5V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 363 | 005144 | 045 | 3.70 [ 3.34 | 294 | 253 | 6.16 5.80 ns
-1 054 | 309004123 | 039 |315 (284|251 216 | 524 4.94 ns
6 mA Std. 063 | 299 | 005144 | 045 | 3.04 (259 | 3.35]| 3.30 ( 5.50 5.05 ns
-1 054 | 254 004|123 | 039 | 259 (220 ] 285 | 2.81 4.68 4.30 ns
8 mA Std. 0.63 | 299 (005|144 | 045 | 3.04 [ 259 | 3.35 | 3.30 | 5.50 5.05 ns
-1 054 | 254|004 123]| 039 | 259 (220|285 | 2.81 4.68 4.30 ns
12 mA Std. 063 | 265 | 0.05 (| 144 | 045 | 2.70 | 223 | 3.63 | 3.78 [ 5.16 4.69 ns
-1 054 | 226 | 0.04 (123 | 0.39 | 2.30 | 1.89 | 3.09 | 3.22 [ 4.39 3.99 ns
16 mA Std. 063 | 259 | 005144 | 045 | 264|216 | 3.70 | 3.90 [ 5.10 4.62 ns
-1 054 | 221|004 (123 | 039 | 225|183 | 315|332 4.34 3.93 ns
24 mA Std. 063 | 261 005|144 | 045 | 266 | 2.08 | 3.78 | 440 | 5.12 4.54 ns
-1 054 | 222|004 (123]| 039 |226 (177|322 | 374 4.35 3.87 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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Table 2-96 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/O Banks

1L§/Sc\llvlos VIL VIH VoL VOH lo llon!| lost | losu |h'|lm
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength| V v v v v v mA|mA| mA3 | mA3 [pA%|uat
2 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI| 0.75*VCCI| 2 | 2 | 13 16 | 15|15
4 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 [ 0.25*VCCI| 0.75*VCCI| 4 | 4 | 25 33 |15 15
Notes:

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

2. |y is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

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.

A

R to VCCI for t » / t / ty g

. R=1k
Test Point R to GND fort,,/t,,/t
Test Point © Otz fzn 7 izHs

Datapath T 5 pF Enable Path T 5 pF for tyy / tyus / t7 / ty s

5 pFfortyz/t 2

Figure 2-11 « AC Loading

Table 2-97 = AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLoap (pPF)
0 1.5 0.75 - 5
Note:  *Measuring point = Vy,;, See Table 2-29 on page 2-25 for a complete table of trip points.
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Table 2-102 » 1.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =14V
Applicable to Advanced I/0 Banks

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

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

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

Drive Speed

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

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

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

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

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

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

Notes:

1. Software default selection highlighted in gray.

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

Revision 5 2-65



&S Microsemi

Military ProASIC3/EL DC and Switching Characteristics

Timing Characteristics

Table 2-112 » 1.2 V LVCMOS Wide Range Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Applicable to Pro I/0O Banks for ABPE600L and A3PE3000L Only

Drive Speed
Strength | Grade |tpour| top |toin | tey [teys |teout | tzu | tzn | Wiz | thz | tzs | tzws |Units

100 pA Std. 0.80 | 12.610.05|2.65|3.75| 0.52 |12.10| 9.50 | 5.11 [4.66 | 14.31 | 11.71 [ ns
-1 0.68 |10.72|0.05(2.25|3.19 | 0.44 | 10.30 | 8.08 | 4.35(3.97 | 12.17 | 9.96 ns

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

Table 2-113 » 1.2 V LVCMOS Wide Range High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

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

Drive Speed Unit

Strength | Grade |tpoyr| top |toin | tey |teys |[teout | tzu | tzn |tz | thz | tzus | tzws | S

100 pA Std. 0.80 | 516 [0.05]|265|3.75| 052 | 498 [4.39 |5.10|4.81( 7.19 | 6.60 ns
-1 0.68 | 439 (0.05]225|3.19 | 044 | 424 | 3.74 |4.34|14.09( 6.11 5.61 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-139 « HSTL Class |

Military-Case Conditions: T; = 125°C, VCC =1.425V,

Worst-Case VCCI=1.4V, VREF =0.75V

Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Speed

Grade tbout tpp toin tpy teout tzL tzn | tiz | thz | tzis | tzns | Units
Std. 0.61 3.02 0.04 2.52 0.40 3.05 3.00 - - 4.51 4.46 ns
—1 0.52 2.57 0.03 2.14 0.34 2.59 2.55 - — 3.84 3.79 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 2-155 « SSTL3 Class |
Military-Case Conditions: T; = 125°C, VCC =1.425V,
Worst-Case VCCI=3.0V,VREF=15V
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 2.15 0.04 1.77 0.40 217 1.70 - - 217 1.70 ns
-1 0.52 1.83 0.03 1.51 0.34 1.84 1.45 - - 1.84 1.45 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

SSTL3 Class Il

Stub-Speed Terminated Logic for 3.3V memory bus standard (JESD8-8). Military ProASIC3E devices
support Class Il. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-156 « Minimum and Maximum DC Input and Output Levels

SSTL3 Class Il VIL VIH VoL VOH loL|lon| lost | losn | e [k
Drive Min. Max. Min. Max. | Max. Min. Max. | Max.

Strength v v ', v v v mA|mA| mA! | mA! |uA2|uA2
21 mA 03| VREF-02| VREF+0.2] 36 | 05 [ vccCI-0.9 [21]21] 103 | 109 [ 15] 15
Notes:

1. Currents are measured at 100°C junction temperature and maximum voltage.
2. Currents are measured at 125°C junction temperature.

VTT
SSTL3
Class I 25
Test Point
25

TSO pF

Figure 2-24 « AC Loading

Table 2-157 « 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 1.5 1.5 1.485 30

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

Timing Characteristics

Table 2-158 « SSTL3 Class |l
Military-Case Conditions: T; = 125°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=3.0V,VREF=15V
Applicable to Pro 1/Os for ASPE600L and A3PE3000L Only

Speed

Grade tpout tpp toin tpy teout tzL tzn | tiz | thz | tzis | tzas | Units
Std. 0.80 2.05 0.05 2.00 0.52 2.08 1.65 - - 2.08 1.65 ns
-1 0.68 1.75 0.05 1.71 0.44 1.77 1.41 - - 1.77 1.41 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Timing Characteristics
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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1.5 V DC Core Voltage
Table 2-197 « ASPE600L Global Resource

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Military-Case Conditions: T; = 125°C, VCC =1.425V

-1 Std.
Parameter Description Min." | Max.2 [ Min.! | Max.2 | Units
tRekL Input Low Delay for Global Clock 0.82 | 1.07 | 0.97 | 1.26 | ns
tRCKH Input High Delay for Global Clock 0.81 | 110 [ 0.95| 1.30 [ ns
trekmpwH  [Minimum Pulse Width High for Global Clock ns
trckvpwe  [Minimum Pulse Width Low for Global Clock ns
tRCKsW Maximum Skew for Global Clock 0.30 0.35 | ns
Frmax Maximum Frequency for Global Clock MHz
Notes:
1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential

element, located in a lightly loaded row (single element is connected to the global net).

2.

Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element,

located in a fully loaded row (all available flip-flops are connected to the global net in the row).

3.
values.

Table 2-198 « ASPE3000L Global Resource

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

Military-Case Conditions: T; = 125°C, VCC = 1.425V

-1 Std.
Parameter Description Min." | Max.2 [ Min.! | Max.2 | Units
tRekL Input Low Delay for Global Clock 162 | 187 | 190 | 220 | ns
tRCKH Input High Delay for Global Clock 161 ] 190 | 1.89 | 224 | ns
trekmpwH  [Minimum Pulse Width High for Global Clock ns
trekmpwL  [Minimum Pulse Width Low for Global Clock ns
tRcksw Maximum Skew for Global Clock 0.30 035 | ns
Frmax Maximum Frequency for Global Clock MHz
Notes:
1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential

element, located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured o

n the clock pin of the farthest sequential element,

located in a fully loaded row (all available flip-flops are connected to the global net in the row).

values.

For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating
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Table 2-207 « RAM512X18
Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L

Parameter Description -1 | Std. [ Units
tas Address setup time 0.260.31| ns
tAH Address hold time 0.00|0.00| ns
tens REN, WEN setup time 0.10({0.11] ns
teNH REN, WEN hold time 0.06 [0.07| ns
tbs Input data (WD) setup time 0.1910.23| 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) 229(2.69| ns
tcka2 Clock High to new data valid on RD (pipelined) 095|112 ns
tcocrwn  |Address collision clk-to-clk delay for reliable read access after write on same|0.18|0.21( ns
address — applicable to opening edge
tcocwrH | Address collision clk-to-clk delay for reliable write access after read on same|0.21|0.25| ns
address — applicable to opening edge
trsTBQ RESET Low to data out Low on RD (flow through) 0.98]1.15| ns
RESET Low to data out Low on RD (pipelined) 0.98(1.15( ns
tremrsTe | RESET removal 0.30(0.36| ns
trecrste | RESET recovery 1.59(1.87( ns
tvpwrsTe | RESET minimum pulse width 0.59]0.67| ns
teye Clock cycle time 5.3916.20| ns
Fmax Maximum frequency 185 | 161 | 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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Table 2-210 - FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 1.46 | 1.71 ns
tENH REN, WEN Hold Time 0.02 | 0.02 ns
tgks BLK Setup Time 0.40 | 047 ns
tekH BLK Hold Time 0.00 | 0.00 ns
tbs Input Data (WD) Setup Time 0.19 | 0.23 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 ns
tcka1 Clock HIGH to New Data Valid on RD (flow-through) 250 | 2.93 ns
tcka2 Clock HIGH to New Data Valid on RD (pipelined) 095 | 1.11 ns
tRCKEF RCLK HIGH to Empty Flag Valid 1.82 | 2.14 ns
twekrr WCLK HIGH to Full Flag Valid 1.73 | 2.03 ns
tekar Clock HIGH to Almost Empty/Full Flag Valid 6.56 | 7.71 ns
trsTFG RESET LOW to Empty/Full Flag Valid 1.79 | 2.11 ns
tRSTAFE RESET LOW to Almost Empty/Full Flag Valid 6.49 | 7.63 ns
trsTBQ RESET LOW to Data Out LOW on RD (flow-through) 0.98 | 1.15 ns
RESET LOW to Data Out LOW on RD (pipelined) 0.98 | 1.15 ns
tREMRSTB RESET Removal 0.30 | 0.36 ns
tRECRSTB RESET Recovery 1.59 | 1.87 ns
tMPWRSTB RESET Minimum Pulse Width 0.59 | 0.67 ns
teye Clock Cycle Time 5.39 | 6.20 ns
Fmax Maximum Frequency for FIFO 185 | 161 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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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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Package Pin Assignments

FG896

Pin Number |A3PE3000L Function
M14 GND
M15 GND
M16 GND
M17 GND
M18 GND
M19 GND
M20 VCC
M21 VCCIB2
M22 NC
M23 10104PPB2V2
M24 10102PDB2V2
M25 I0102NDB2V2
M26 1095PDB2V1
M27 I097NDB2V1
M28 I0101NDB2V2
M29 I0103NDB2V2
M30 10119PDB3V0
N1 10276PDB7V0
N2 10278PDB7V0
N3 10280PDB7V0
N4 10284PDB7V1
N5 10279PDB7V0
N6 I0285NDB7V1
N7 10287NDB7V1
N8 10281NDB7V0
N9 10281PDB7V0
N10 VCCIB7
N11 VCC
N12 GND
N13 GND
N14 GND
N15 GND
N16 GND
N17 GND
N18 GND
N19 GND
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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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Datasheet Information

Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "Military ProASIC3/EL Device Status" table on page I, is designated as either "Product
Brief," "Advance," "Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Unmarked (production)
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications

Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fithess of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications. A reliability report covering all of the SoC Products Group’s products is
available at http://www.microsemi.com/documents/ORT_Report.pdf. Microsemi also offers a variety of
enhanced qualification and lot acceptance screening procedures. Contact your local sales office for
additional reliability information.
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