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& Microsemi

Power Matters.” ProASIC3 Flash Family FPGAs

Summary of I/0 Timing Characteristics — Default I/O Software Settings
Table 2-22 « Summary of AC Measuring Points

Standard Measuring Trip Point (V)

3.3V LVTTL/3.3VLVCMOS 14V

3.3V LVCMOS Wide Range 14V

2.5V LVCMOS 1.2V

1.8 VLVCMOS 0.90V

1.5V LVCMOS 0.75V

3.3V PCI 0.285 * VCCI (RR)
0.615 * VCCI (FF)

3.3V PCI-X 0.285 * VCCI (RR)
0.615 * VCCI (FF)

Table 2-23 « 1/0 AC Parameter Definitions

Parameter Parameter Definition

top Data to Pad delay through the Output Buffer

tpy Pad to Data delay through the Input Buffer

tbouT Data to Output Buffer delay through the I/O interface

teouT Enable to Output Buffer Tristate Control delay through the I/O interface

toIN Input Buffer to Data delay through the 1/O interface

thz Enable to Pad delay through the Output Buffer—High to Z

tzH Enable to Pad delay through the Output Buffer—Z to High

tLz Enable to Pad delay through the Output Buffer—Low to Z

1528 Enable to Pad delay through the Output Buffer—Z to Low

tzHs Enable to Pad delay through the Output Buffer with delayed enable—Z to High
tzLs Enable to Pad delay through the Output Buffer with delayed enable—Z to Low
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ProASIC3 DC and Switching Characteristics

Table 2-24 -

& Microsemi

Power Matters.

Summary of /0 Timing Characteristics—Software Default Settings

—2 Speed Grade, Commercial-Case Conditions: T;=70°C, Worst Case VCC =1.425V,
Worst-Case VCCI (per standard)

Advanced I/0 Banks
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OStandard | § | F5 |3 (S| 5|8 |5|5|5|8| S| F| N2 S|5[S
3.3V LVTTL/ 12mA | 12 mA | High| 35| - |0.45|2.64(0.03|0.76(0.32(2.69|2.11(2.40|2.68|4.36(3.78| ns
3.3V LVCMOS
3.3VLVCMOS | 100 yA| 12 mA [High| 35| — |0.45(4.08]/0.03|0.76(0.32|4.08(3.20|3.71|4.14(6.61]|5.74| ns
Wide Range2
2.5V LVCMOS | 12mA| 12 mA |High| 35 - |0.45|2.66|0.03(0.98(0.32|2.71|2.56|2.47(2.57 (4.38|4.23| ns
1.8 VLVCMOS | 12mA | 12mA [High| 35| - [0.45(2.64]|0.03|0.91(0.32(2.69(2.27|2.76|3.05|4.36(3.94| ns
1.5V LVCMOS [ 12mA | 12mA |High| 35 - [0.45|3.05(0.03(1.07]|0.32(3.10|2.67|2.95(3.14|4.77|4.34| ns
3.3V PCI Per - High| 10 2540.45|2.00|0.03]0.65(0.32(2.04|1.46|2.40|2.68|3.71|3.13| ns
PCI
spec
3.3V PCI-X Per - High| 10 254(0.45|2.00(0.03|0.62(0.32|2.04|1.46|2.40|2.68|3.71|3.13| ns
PCI-X
spec
LVDS 24 mA - High| — | - |0.45(1.37]|0.03(1.20| - - - - - - — | ns
LVPECL 24 mA - High| — | — |0.45(1.34|0.03(1.05| - - - - - - - | ns
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is +100 uA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

4. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-64 for
connectivity. This resistor is not required during normal operation.
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-42 « 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
2mA Std. 0.66 | 10.26 | 0.04 | 1.02 | 043 [ 1045 890 | 2.64 | 246 | 12.68 | 11.13 ns

-1 056 | 872 | 0.04|086| 036 | 889 | 7.57 [225(2.09 | 10.79 | 9.47 ns
-2 049 | 766 |0.03|0.76| 032 | 7.80 | 6.64 (198 (183 | 947 | 8.31 ns
4 mA Std. 0.66 | 10.26 | 0.04 | 1.02 | 0.43 | 10.45 | 8.90 | 2.64 | 2.46 | 12.68 | 11.13 ns
—1 056 | 872 | 0.04|086 | 036 | 889 | 7.57 | 225 (2.09 | 10.79 | 9.47 ns
-2 049 | 766 |0.03|0.76| 032 | 7.80 | 6.64 (198 (183 | 947 | 8.31 ns
6 mA Std. 0.66 | 7.27 | 0.04 |1.02 | 0.43 | 7.41 6.28 (298 | 3.04 | 9.65 | 8.52 ns
-1 056 | 6.19 | 0.04 | 086 | 036 | 6.30 | 535 (254 (259 820 | 7.25 ns
-2 049 | 543 | 0.03|0.76 | 032 | 553 | 469 [223 (227 | 7.20 | 6.36 ns
8 mA Std. 066 | 7.27 | 0.04 |1.02 | 043 | 7.41 6.28 (298 3.04 | 9.65 | 8.52 ns
—1 056 | 6.19 | 0.04 | 086 | 0.36 | 6.30 | 535 | 254 (259 | 820 | 7.25 ns
-2 049 | 543 | 0.03|0.76 | 032 | 553 | 469 [223 (227 | 7.20 | 6.36 ns
12 mA Std. 0.66 | 558 | 0.04|1.02| 043 | 568 | 4.87 (321|342 | 792 | 7.11 ns
-1 056 | 475 | 0.04 | 086 | 036 | 484 | 414 (273 (291 | 6.74 | 6.05 ns
-2 049 | 417 | 0.03|0.76 | 032 | 424 | 3.64 (239255 591 5.31 ns
16 mA Std. 066 | 521 | 0.04|102| 043 | 530 | 456 |3.26 351 ]| 754 | 6.80 ns
—1 056 | 443 | 0.04|086 | 0.36 | 4.51 3.88 [2.77 1299 | 6.41 5.79 ns
-2 049 | 3.89 |0.03|0.76| 032 | 3.96 | 3.41 (243|262 | 563 | 5.08 ns
24 mA Std. 066 | 485 | 0.04|1.02| 043 | 494 | 454 (332388 718 | 6.78 ns
-1 056 | 413 | 0.04 | 086 | 036 | 420 | 3.87 (282330 6.10 | 5.77 ns
-2 049 | 3562 |0.03|0.76| 032 | 3.69 | 3.39 (248 290 | 536 | 5.06 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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Power Matters.” ProASIC3 Flash Family FPGAs

Table 2-43 « 3.3V LVTTL /3.3 VLVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Plus 1/0 Banks

Drive Speed
Strength | Grade | tpout | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
2 mA Std. 066 |[7.20]0.04 [ 1.00] 043 |7.34|6.29 (227 | 234 | 9.57 8.52 ns

—1 056 [6.13(0.04|085| 036 |6.24|535| 193|199 8.14 7.25 ns
-2 049 (538 (003|075 ]| 032 | 548|469 | 170 (175 7.15 6.36 ns
4 mA Std. 066 | 720|004 |1.00| 043 |7.34|6.29 | 227 | 234 | 957 8.52 ns
—1 056 | 613|004 |085| 036 |6.24|535| 193|199 | 8.14 7.25 ns

-2 049 (538 (003|075| 032 | 548|469 | 170 |1.75 | 7.15 6.36 ns

6 mA Std. 0.66 [4.50(0.04|100| 043 | 458|382 | 258 288 | 6.82 6.05 ns

-1 056 [3.83(0.04|085]| 036 |39 |325|219 245 5.80 5.15 ns
-2 049 [3.36(003]|075] 032 |342|285|192 (215 5.09 4.52 ns
8 mA Std. 0.66 | 450|004 |1.00| 043 | 458 |3.82| 258|288 | 6.82 6.05 ns
—1 056 | 3.83|004|085| 036 |390 325|219 |245| 580 5.15 ns

-2 049 [336(003|075] 032 |342|285|192 (215 5.09 4.52 ns

12 mA Std. 0.66 | 3.16 | 0.04 | 1.00 | 0.43 | 3.22 | 2.58 | 2.79 | 3.22 | 545 4.82 ns
—1 0.56 | 269 | 0.04 | 085 | 036 | 2.74 | 220 | 2.37 | 2.74 | 4.64 4.10 ns
—2 049 | 236 [003]|075( 032 (240|193 | 208 | 241 | 4.07 3.60 ns
16 mA Std. 066 | 3.16 | 0.04 | 1.00 | 043 | 3.22 | 258 | 279 | 3.22 | 545 4.82 ns
—1 056 (269 (004 |085]| 036 | 274|220 | 237 | 274 | 4.64 4.10 ns

-2 049 [236(0.03|075] 032 | 240|193 | 208 | 241 | 4.07 3.60 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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Power Matters.” ProASIC3 Flash Family FPGAs

Table 2-55+ 3.3 VLVTTL/ 3.3 VLVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/O Banks

Equiv.
Software
Default
Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tEOUT tZL tZH tLZ tHZ Units
100 pA 2 mA Std. 060 | 1464 | 0.04 | 152 | 043 | 14.64 | 1297 | 3.21 | 3.15 ns
-1 0.51 1245 1 0.04 1129 | 0.36 | 1245 | 11.04 | 2.73 | 2.68 ns
-2 045 | 1093 | 0.03|1.13 | 0.32 [ 10.93 | 9.69 | 2.39 | 2.35 ns
100 pA 4 mA Std. 060 | 1464 [0.04 | 152 | 043 [ 1464 | 1297 | 3.21 | 3.15 ns
-1 0.51 1245 1 0.04 [ 1.29 | 0.36 | 1245 | 11.04 | 2.73 | 2.68 ns
-2 045 | 10.93 | 0.03|1.13| 0.32 [ 10.93 | 9.69 | 2.39 | 2.35 ns
100 pA 6 mA Std. 0.60 | 10.16 | 0.04 | 1.52 | 0.43 | 10.16 | 9.08 | 3.71 | 3.98 ns
-1 0.51 8.64 |10.04]129 | 0.36 8.64 7.73 | 3.15] 3.39 ns
-2 0.45 758 10.03]|1.13| 0.32 7.58 6.78 | 2.77 | 2.97 ns
100 pA 8 mA Std. 0.60 | 10.16 [ 0.04 | 1.52 | 0.43 [ 10.16 | 9.08 | 3.71 | 3.98 ns
-1 0.51 864 [0.041.29]| 0.36 8.64 7.73 | 3.15 [ 3.39 ns
-2 0.45 758 10.03]|1.13 | 0.32 7.58 6.78 | 2.77 | 2.97 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is 100 pA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

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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ProASIC3 DC and Switching Characteristics

Table 2-62 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3V
Applicable to Standard Plus 1/0 Banks

& Microsemi

Power Matters.

Drive Speed
Strength | Grade | tpout | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 066 |[828 004 (130] 043 (741|828 225|207 | 9.64 10.51 ns
-1 056 [7.04]004(|110] 036 (6.30 | 7.04 [ 192 | 1.76 | 8.20 8.94 ns
-2 049 [6.18 1003 097 | 0.32 (553|618 | 1.68 | 155 | 7.20 7.85 ns
6 mA Std. 066 | 4.85(0.04130]| 043 |4.65| 485|259 | 2.71 6.88 7.09 ns
-1 056 | 413 (0.04 110 ] 0.36 | 3.95| 4.13 | 2.20 | 2.31 5.85 6.03 ns
-2 049 | 362 (003|097 | 032 347|362 |193|202]| 514 5.29 ns
8 mA Std. 066 [485)|0.04 (130 | 043 |4.65 | 4.85 | 259 | 2.71 6.88 7.09 ns
-1 056 [ 4131004 (110 ]| 0.36 | 3.95|4.13 | 2.20 | 2.31 5.85 6.03 ns
-2 049 [362 003|097 ] 032 (347|362 (193|202 | 514 5.29 ns
12 mA Std. 066 | 3.21 | 0.04 [ 1.30 | 043 | 3.27 | 3.14 | 2.82 | 3.11 5.50 5.38 ns
—1 056 | 273 |0.04 110 | 0.36 | 2.78 | 267 | 240 | 2.65 | 4.68 4.57 ns
-2 049 | 239|003 (097 | 032 | 244 (235|211 | 232 | 4.11 4.02 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.

Table 2-63 » 2.5V LVCMOS Low Slew

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =2.3 V
Applicable to Standard Plus 1/0O Banks

Drive Speed
Strength | Grade | tpout | top | ton | tey |teout | tzu | tzw | tiz | thz | tzs | tzus | Units
4 mA Std. 0.66 | 10.84 | 0.04 | 1.30 | 0.43 | 10.64 | 10.84 | 2.26 | 1.99 | 12.87 | 13.08 | ns
-1 056 | 922 | 0.04 110 | 0.36 | 9.05 | 9.22 | 1.92 | 1.69 | 10.95 | 11.12 ns
-2 049 | 810 | 0.03|097 | 032 | 7.94 | 810 | 1.68 [ 1.49| 961 | 9.77 ns
6 mA Std. 066 | 7.37 | 004|130 043 | 750 | 7.36 | 259 (261 | 9.74 | 9.60 ns
-1 0.56 | 6.27 | 0.04 110 0.36 | 6.38 | 6.26 | 2.20 [ 222 | 829 | 8.16 ns
-2 049 | 550 | 0.03|097 | 032 | 560 | 550 | 193195 | 7.27 | 717 ns
8 mA Std. 066 | 7.37 | 004|130 043 | 750 | 7.36 | 259 261 | 9.74 | 9.60 ns
-1 0.56 | 6.27 | 0.04|110| 0.36 | 6.38 | 6.26 | 2.20 [ 222 | 829 | 8.16 ns
-2 049 | 550 | 0.03]|097 | 032 | 560 | 550 | 193195 | 7.27 | 717 ns
12 mA Std. 066 | 563 |[0.04|130| 043 | 573 | 551 |283|3.01| 7.97 | 7.74 ns
-1 056 | 479 | 004|110 0.36 | 488 | 468 | 241256 | 6.78 | 6.59 ns
-2 049 | 420 | 0.03|097 | 032 | 428 | 411 | 211 [225]| 595 | 5.78 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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Power Matters.

Table 2-64 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/O Banks

ProASIC3 Flash Family FPGAs

Drive Speed
Strength Grade toout tpp toin tpy teout tzL tzn t 2z thz Units
2mA Std. 0.66 8.20 | 0.04 | 1.29 0.43 724 | 820 | 203 | 191 ns
-1 0.56 6.98 | 0.04 | 1.10 0.36 6.16 | 6.98 | 1.73 | 1.62 ns
-2 0.49 6.13 | 0.03 | 0.96 0.32 541 | 6.13 | 1.52 | 1.43 ns
4 mA Std. 0.66 8.20 | 0.04 | 1.29 0.43 724 | 820 | 203 | 1.9 ns
-1 0.56 6.98 | 0.04 | 1.10 0.36 6.16 | 6.98 | 1.73 | 1.62 ns
-2 0.49 6.13 | 0.03 | 0.96 0.32 541 | 6.13 | 1.52 | 1.43 ns
6 mA Std. 0.66 477 | 0.04 | 1.29 0.43 455 | 477 | 2.38 | 255 ns
-1 0.56 4.05 | 0.04 | 1.10 0.36 387 | 405 | 203 | 217 ns
-2 0.49 3.56 | 0.03 | 0.96 0.32 340 | 356 | 1.78 | 1.91 ns
8 mA Std. 0.66 477 | 0.04 | 1.29 0.43 455 | 477 | 238 | 255 ns
-1 0.56 4.05 [ 0.04 [ 1.10 0.36 387 | 405 | 203 | 217 ns
-2 0.49 3.56 | 0.03 | 0.96 0.32 340 | 356 | 1.78 | 1.91 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.

Table 2-65 + 2.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

Drive Speed
Strength Grade toour top toin tpy teour tzL tzy t 2z thz Units
2mA Std. 0.66 11.00 | 0.04 | 1.29 0.43 10.37 11.00 | 2.03 | 1.83 ns
-1 0.56 9.35 0.04 | 1.10 0.36 8.83 9.35 1.73 | 1.56 ns
-2 0.49 8.21 0.03 | 0.96 0.32 7.75 8.21 152 | 1.37 ns
4 mA Std. 0.66 11.00 | 0.04 | 1.29 0.43 10.37 11.00 | 2.03 | 1.83 ns
-1 0.56 9.35 0.04 | 1.10 0.36 8.83 9.35 1.73 | 1.56 ns
-2 0.49 8.21 0.03 | 0.96 0.32 7.75 8.21 1.52 | 1.37 ns
6 mA Std. 0.66 7.50 0.04 | 1.29 0.43 7.36 7.50 239 | 2.46 ns
-1 0.56 6.38 0.04 | 1.10 0.36 6.26 6.38 2.03 | 2.10 ns
-2 0.49 5.60 0.03 | 0.96 0.32 5.49 5.60 178 | 1.84 ns
8 mA Std. 0.66 7.50 0.04 | 1.29 0.43 7.36 7.50 239 | 2.46 ns
-1 0.56 6.38 0.04 | 1.10 0.36 6.26 6.38 2.03 | 2.10 ns
-2 0.49 5.60 0.03 | 0.96 0.32 5.49 5.60 1.78 | 1.84 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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ProASIC3 DC and Switching Characteristics

Table 2-75 + 1.8 V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

& Microsemi

Power Matters.

Drive Speed

Strength Grade toout top toin tpy teout tzL tzn t 2z thz Units

2 mA Std. 0.66 | 15.01 | 0.04 1.20 043 | 13.15 | 15.01 1.99 1.99 ns
-1 0.56 | 12.77 | 0.04 1.02 0.36 | 11.19 | 1277 | 1.70 1.70 ns
-2 049 | 11.21 0.03 0.90 0.32 9.82 | 11.21 1.49 1.49 ns

4 mA Std. 0.66 | 10.10 | 0.04 1.20 0.43 9.55 | 10.10 | 2.41 2.37 ns
-1 0.56 8.59 0.04 1.02 0.36 8.13 8.59 2.05 2.02 ns
-2 0.49 7.54 0.03 0.90 0.32 7.13 7.54 1.80 1.77 ns

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

1.5 VLVCMOS (JESD8-11)

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 1.5V
applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-76 + Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

1L§/5c\;nos VIL VIH VOL VOH IOL|IOH| IOSL | I0SH |IL"|1IH?

Drive Min. Max. Min. Max., Max. Min. Max. | Max.

Strength | V ', \Y; \Y; ' ' mA|[mA| mA3 | mA3 |uA%|pAat
2mA | -0.3 [ 0.35*VCCI| 0.65*VCCI | 1.575| 0.25*VCCI | 0.75*VCCI| 2 | 2 16 13 [ 10] 10
4 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75* VCCI 33 25 (10| 10
6 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75*VCCI 39 32 (10| 10
8 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75* VCCI 55 66 | 10| 10
12mA | -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575| 0.25*VCCI | 0.75*VCCI| 12| 12 | 55 66 | 10| 10

Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. llH 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 high temperature (100°C junction temperature) and maximum voltage.

A

5. Software default selection highlighted in gray.

Currents are measured at 85°C junction temperature.
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Power Matters.

Output Register

ProASIC3 Flash Family FPGAs

tockmpw fockmpw

tosup| torp
Data out 1 50% 0 *50% X X X
Enable 50% ¢ ¢ loREMPRE
i tone $OWPRE | ORECPRE
I 50% 50% 50%
Preset tosue
towclr | [ORECCLR 'oREMCLR
Clear 50%} 50% /| \50%
torre2
DOUT 50% 50% —1\ 50%
tocLreq

tOCLKQ

Figure 2-18  Output Register Timing Diagram

Timing Characteristics

Table 2-99 « Output Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description -2 | -1 [ Std. | Units
tocLka Clock-to-Q of the Output Data Register 0591067079 ns
tosup Data Setup Time for the Output Data Register 0.31(0.36|0.42| ns
toHD Data Hold Time for the Output Data Register 0.00{0.00|0.00| ns
tosue Enable Setup Time for the Output Data Register 0441050059 ns
toHE Enable Hold Time for the Output Data Register 0.00{0.00|0.00| ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 0.80(0.91]1.07| ns
torPrE20Q Asynchronous Preset-to-Q of the Output Data Register 0.80(0.91]1.07| ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00{0.00|0.00| ns
toreccLr [ Asynchronous Clear Recovery Time for the Output Data Register 0221025030 ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00|0.000.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 0.220.25|0.30| ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.22(0.25|0.30| ns
towpPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.2210.25|0.30| ns
tockmpwr | Clock Minimum Pulse Width High for the Output Data Register 0.36(0.41)048| ns
tockmpwL | Clock Minimum Pulse Width Low for the Output Data Register 0.32(0.3710.43| 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

Table 2-116 - RAM4K9
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

Parameter Description -2 | -1 | Std. | Units
tas Address setup time 0.25(0.280.33| ns
tAH Address hold time 0.00|0.00|0.00| ns
tens REN, WEN setup time 0.14(0.16|0.19| ns
teNH REN, WEN hold time 0.1010.11]0.13| ns
teks BLK setup time 0.23(0.2710.31| ns
tekH BLK hold time 0.0210.02{0.02| ns
tps Input data (DIN) setup time 0.1810.2110.25| ns
toH Input data (DIN) hold time 0.00(0.00|0.00| ns
toka1 Clock High to new data valid on DOUT (output retained, WMODE = 0) 2.36|2.68|3.15| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 1.7912.03(239| ns
tcka2 Clock High to new data valid on DOUT (pipelined) 0.89]1.0211.20| ns

tCZCWWL1 Address collision clk-to-clk delay for reliable write after write on same|0.33|0.28 [0.25| ns
address—Applicable to Closing Edge

T | Address collision clk-to-clk delay for reliable write after write on same|0.30 (0.26 [ 0.23 | ns

address—Applicable to Rising Edge

tcocwwH

tC2CRWH1 Address collision clk-to-clk delay for reliable read access after write on same | 0.45|0.38 | 0.34| ns
address—Applicable to Opening Edge

tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same | 0.49 | 0.42 [ 0.37 | ns
address— Applicable to Opening Edge

trsTBQ RESET Low to data out Low on DOUT (flow-through) 0.92(1.05|1.23| ns

RESET Low to Data Out Low on DOUT (pipelined) 092]1.0511.23| ns
tremrsTe | RESET removal 0.2910.33|0.38| ns
trecrste | RESET recovery 1.50(1.71]12.01| ns
tvpwrsts | RESET minimum pulse width 0211024029 ns
tcye Clock cycle time 3.2313.68|4.32| ns
Fmax Maximum frequency 310 | 272 | 231 | MHz
Notes:

1. For more information, refer to the application note Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based c¢SoCs and FPGAs.

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 2-117 - RAM512X18
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description -2 | -1 [ Std. | Units
tas Address setup time 0.25(0.2810.33| ns
taH Address hold time 0.00(0.00|0.00| ns
tens REN, WEN setup time 0.1310.15]10.17 | ns
teNH REN, WEN hold time 0.1010.11]0.13| ns
tbs Input data (WD) setup time 0.18(0.2110.25| ns
toH Input data (WD) hold time 0.00]0.00(0.00| ns
tckar Clock High to new data valid on RD (output retained) 2.1612.46(2.89| ns
tcka2 Clock High to new data valid on RD (pipelined) 0.90]1.02(1.20| ns

tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same | 0.50 | 0.43 ( 0.38 | ns
address—Applicable to Opening Edge

tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same | 0.59 | 0.50 | 0.44 [ ns
address—Applicable to Opening Edge

trsTBQ RESET Low to data out Low on RD (flow-through) 0.92(1.05|1.23| ns

RESET Low to data out Low on RD (pipelined) 0.9211.05|1.23| ns
tremrste | RESET removal 02910331038 ns
trecrste | RESET recovery 15011711201 ns
twpwrste | RESET minimum pulse width 0.2110.2410.29| ns
tcye Clock cycle time 3.23|3.68|4.32| ns
Fmax Maximum frequency 310 | 272 | 231 | MHz
Notes:

1. For more information, refer to the application note Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based ¢SoCs and FPGAs.

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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Package Pin Assignments

QN132
Pin Number | A3P030 Function
Cc17 I0O51RSB1
Cc18 NC
C19 TCK
C20 NC
C21 VPUMP
C22 VJTAG
C23 NC
C24 NC
C25 NC
C26 GDBO0/IO38RSB0O
c27 NC
C28 VCCIBO
C29 I032RSB0
C30 I029RSB0O
C31 I028RSB0
C32 I025RSB0
C33 NC
C34 NC
C35 VCCIBO
C36 I017RSB0
C37 I014RSB0O
C38 I011RSBO
C39 IO07RSBO
C40 IO04RSB0O
D1 GND
D2 GND
D3 GND
D4 GND

4-8
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Package Pin Assignments

QN132
Pin Number | A3P060 Function

C17 I057RSB1
Cc18 NC
C19 TCK
C20 VMV1
C21 VPUMP
C22 VJTAG
Cc23 VCCIBO
C24 NC
C25 NC
C26 GCA1/1042RSB0
c27 GCCO0/I039RSB0
Cc28 VCCIBO
C29 I029RSB0
C30 GNDQ
C31 GBA1/I027RSB0O
C32 GBB0/I024RSB0
C33 VCC
C34 I019RSB0
C35 I016RSB0
C36 I013RSB0
C37 GAC1/I010RSBO
C38 NC
C39 GAA0/IO05RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND
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PQ208 PQ208 PQ208

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
1 GND 37 10152PDB3 73 I0120RSB2
2 GAA2/I0174PDB3 38 10152NDB3 74 I0119RSB2
3 I0174NDB3 39 I0150PSB3 75 I0118RSB2
4 GAB2/I0173PDB3 40 VCCIB3 76 I0117RSB2
5 I0173NDB3 41 GND 77 10116RSB2
6 GAC2/I0172PDB3 42 10147PDB3 78 10115RSB2
7 I0172NDB3 43 10147NDB3 79 10114RSB2
8 10171PDB3 44 GEC1/10146PDB3 80 I0112RSB2
9 I0171NDB3 45 GECO0/I0146NDB3 81 GND
10 10170PDB3 46 GEB1/I0145PDB3 82 I0111RSB2
1 I0170NDB3 47 GEB0/I0145NDB3 83 10110RSB2
12 10169PDB3 48 GEA1/10144PDB3 84 I0109RSB2
13 I0169NDB3 49 GEA0/10144NDB3 85 I0108RSB2
14 10168PDB3 50 VMV3 86 I0107RSB2
15 I0168NDB3 51 GNDQ 87 I0106RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 GEA2/10143RSB2 90 I0104RSB2
19 10166PDB3 55 GEB2/10142RSB2 91 I0102RSB2
20 I0166NDB3 56 GEC2/10141RSB2 92 I0100RSB2
21 GFC1/I0164PDB3 57 I0140RSB2 93 I098RSB2
22 GFCO0/I0164NDB3 58 I0139RSB2 94 I096RSB2
23 GFB1/I0163PDB3 59 I0138RSB2 95 I092RSB2
24 GFB0/I0163NDB3 60 I0137RSB2 96 GDC2/1091RSB2
25 VCOMPLF 61 I0136RSB2 97 GND
26 GFAO0/I0162NPB3 62 VCCIB2 98 GDB2/I090RSB2
27 VCCPLF 63 I0135RSB2 99 GDA2/I089RSB2
28 GFA1/10162PPB3 64 I0133RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10161PDB3 66 I0131RSB2 102 TDI
31 I0161NDB3 67 I0129RSB2 103 TMS
32 GFB2/10160PDB3 68 I0127RSB2 104 VMV2
33 I0160NDB3 69 I0125RSB2 105 GND
34 GFC2/I0159PDB3 70 I0123RSB2 106 VPUMP
35 I0159NDB3 71 VCC 107 GNDQ
36 VCC 72 VCCIB2 108 TDO
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ProASIC3 Flash Family FPGAs

FG144 — Bottom View

A1 Ball Pad Corner ﬁ
2 11 10 9 8 7 6 5 4 3 2 1

O00000000000
O00000000000
O0000000000O0
O0000000000O0
O0000000000O0
O00000000000
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0

< - ~ « T ® m m O (@) w >

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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FG144
Pin Number | A3P250 Function
K1 GEBO/IO99NDB3
K2 GEA1/I098PDB3
K3 GEAO0/I098NDB3
K4 GEA2/I097RSB2
K5 IO90RSB2
K6 I084RSB2
K7 GND
K8 I0O66RSB2
K9 GDC2/I063RSB2
K10 GND
K11 GDAO0/I060VDB1
K12 GDB0/I059VvVDB1
L1 GND
L2 VMV3
L3 GEB2/I096RSB2
L4 I091RSB2
L5 VCcCIB2
L6 I082RSB2
L7 IO80RSB2
L8 I072RSB2
L9 TMS
L10 VJTAG
L1 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/I095RSB2
M3 I092RSB2
M4 IO89RSB2
M5 I087RSB2
M6 I085RSB2
M7 I078RSB2
M8 I076RSB2
M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ

&S Microsemi

ProASIC3 Flash Family FPGAs
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Package Pin Assignments

FG484 FG484 FG484
Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function

E21 NC G13 I040RSBO J5 I0168NPB3
E22 NC G14 I045RSB0 J6 I0167PPB3
F1 NC G15 GNDQ J7 10169PDB3
F2 NC G16 IO50RSB0O J8 VCCIB3
F3 NC G17 GBB2/1061PPB1 J9 GND

F4 I0173NDB3 G18 IO53RSB0 J10 VCC

F5 I0174NDB3 G19 IO63NDB1 J11 VCC

F6 VMV3 G20 NC J12 VCC

F7 I007RSB0O G21 NC J13 VCC

F8 GACO0/I004RSB0O G22 NC J14 GND

F9 GAC1/I005RSB0 H1 NC J15 VCCIB1
F10 I020RSB0O H2 NC J16 I062NDB1
F11 1024RSB0 H3 vVcC J17 I064NPB1
F12 I033RSB0 H4 10166PDB3 J18 I065PPB1
F13 IO39RSB0O H5 I0167NPB3 J19 I066NDB1
F14 I044RSB0 H6 I0172NDB3 J20 NC
F15 GBCO0/I054RSB0 H7 I0169NDB3 J21 1068PDB1
F16 I051RSB0O H8 VMVO J22 I068NDB1
F17 VMVO H9 VCCIBO K1 I0157PDB3
F18 I061NPB1 H10 VCCIBO K2 I0157NDB3
F19 1063PDB1 H11 I025RSB0 K3 NC
F20 NC H12 I0O31RSBO K4 I0165NDB3
F21 NC H13 VCCIBO K5 I0165PDB3
F22 NC H14 VCCIBO K6 10168PPB3
G1 I0170NDB3 H15 VMV1 K7 GFC1/10164PPB3
G2 10170PDB3 H16 GBC2/1062PDB1 K8 VCCIB3
G3 NC H17 I067PPB1 K9 VCC

G4 I0171NDB3 H18 I064PPB1 K10 GND
G5 I0171PDB3 H19 1066PDB1 K11 GND
G6 GAC2/I0172PDB3 H20 vVccC K12 GND
G7 I0O06RSB0O H21 NC K13 GND
G8 GNDQ H22 NC K14 VCC

G9 I010RSB0O J1 NC K15 VCCIB1
G10 I019RSB0O J2 NC K16 GCC1/1069PPB1
G11 I026RSB0 J3 NC K17 I065NPB1
G12 IO30RSB0O J4 10166NDB3 K18 1075PDB1

4-72 Revision 18




&S Microsemi

ProASIC3 Flash Family FPGAs

FG434 FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
R17 GDB1/10112PPB1 U9 I0165RSB2 W1 NC
R18 GDC1/I0111PDB1 u10 I0159RSB2 W2 10191PDB3
R19 I0107NDB1 un I0151RSB2 W3 NC
R20 VCC u12 I0137RSB2 W4 GND
R21 I0104NDB1 u13 I0134RSB2 W5 I0183RSB2
R22 10105PDB1 u14 I0128RSB2 W6 GEB2/I0186RSB2
T 10198PDB3 u15 VMV1 W7 I0172RSB2
T2 I0198NDB3 u16 TCK W8 I0170RSB2
T3 NC u17 VPUMP W9 I0164RSB2
T4 10194PPB3 u18 TRST W10 I0158RSB2
T5 10192PPB3 u19 GDAO0/I0113NDB1 W11 I0153RSB2
T6 GEC1/I0190PPB3 u20 NC W12 I0142RSB2
T7 I0192NPB3 u21 I0108NDB1 W13 I0135RSB2
T8 GNDQ u22 10109PDB1 W14 I0130RSB2
T9 GEA2/I0187RSB2 V1 NC W15 GDC2/I0116RSB2
T10 I0161RSB2 V2 NC W16 I0120RSB2
T I0155RSB2 V3 GND W17 GDA2/I0114RSB2
T12 I0141RSB2 V4 GEA1/10188PDB3 W18 T™MS
T13 I0129RSB2 V5 GEA0/I0188NDB3 W19 GND
T14 I0124RSB2 V6 I0184RSB2 W20 NC
T15 GNDQ V7 GEC2/10185RSB2 W21 NC
T16 I0110PDB1 V8 I0168RSB2 W22 NC
T17 VJTAG V9 I0163RSB2 Y1 VCCIB3
T18 GDCO0/I0O111NDB1 V10 I0157RSB2 Y2 I0191NDB3
T19 GDA1/I0113PDB1 V11 I0149RSB2 Y3 NC
T20 NC V12 I0143RSB2 Y4 I0182RSB2
T21 10108PDB1 V13 I0138RSB2 Y5 GND
T22 I0105NDB1 V14 I0131RSB2 Y6 I0177RSB2
U1 10195PDB3 V15 I0125RSB2 Y7 I0174RSB2
u2 I0195NDB3 V16 GDB2/I0115RSB2 Y8 VCC
u3 I0194NPB3 V17 TDI Y9 VCC
U4 GEB1/I0189PDB3 V18 GNDQ Y10 I0154RSB2
us GEBO0/I0O189NDB3 V19 TDO Y11 I0148RSB2
U6 VMV2 V20 GND Y12 I0140RSB2
u7 I0179RSB2 V21 NC Y13 NC
us I0171RSB2 V22 I0109NDB1 Y14 VCC
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Revision Changes Page
Advance v0.6 The "Programming" section was updated to include information concerning 2-53
(continued) serialization.
The "JTAG 1532" section was updated to include SAMPLE/PRELOAD 2-54
information.
"DC and Switching Characteristics" chapter was updated with new information. 3-1
The A3P060 "100-Pin VQFP" pin table was updated. 4-13
The A3P125 "100-Pin VQFP" pin table was updated. 4-13
The A3P060 "144-Pin TQFP" pin table was updated. 4-16
The A3P125 "144-Pin TQFP" pin table was updated. 4-18
The A3P125 "208-Pin PQFP" pin table was updated. 4-21
The A3P400 "208-Pin PQFP" pin table was updated. 4-25
The A3P060 "144-Pin FBGA" pin table was updated. 4-32
The A3P125 "144-Pin FBGA" pin table is new. 4-34
The A3P400 "144-Pin FBGA" is new. 4-38
The A3P400 "256-Pin FBGA" was updated. 4-48
The A3P1000 "256-Pin FBGA" was updated. 4-54
The A3P400 "484-Pin FBGA" was updated. 4-58
The A3P1000 "484-Pin FBGA" was updated. 4-68
The A3P250 "100-Pin VQFP*" pin table was updated. 4-14
The A3P250 "208-Pin PQFP*" pin table was updated. 4-23
The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29
The A3P250 "144-Pin FBGA™" pin table was updated. 4-36
The A3P1000 "144-Pin FBGA*™" pin table was updated. 4-32
The A3P250 "256-Pin FBGA*" pin table was updated. 4-45
The A3P1000 "256-Pin FBGA™*" pin table was updated. 4-54
The A3P1000 "484-Pin FBGA™" pin table was updated. 4-68
Advance v0.5 The "lI/Os Per Package" table was updated for the following devices and ii
(November 2005) packages:
Device Package
A3P250/M7ACP250 VvVQ100
A3P250/M7ACP250 FG144
A3P1000 FG256
Advance v0.4 M7 device information is new. N/A
The I/O counts in the "I/Os Per Package" table were updated. ii
Advance v0.3 The "I/Os Per Package" table was updated. ii
M7 device information is new. N/A
Table 2-4 « ProASIC3 Globals/Spines/Rows by Device was updated to include 2-16
the number or rows in each top or bottom spine.
EXTFB was removed from Figure 2-24 « ProASIC3E CCC Options. 2-24

Revision 18 5-12



&S Microsemi

ProASIC3 Flash Family FPGAs

Revision Changes Page

Advance v0.2, Table 2-43 was updated. 2-64

(continued) Table 2-18 was updated. 2-45
Pin descriptions in the "JTAG Pins" section were updated. 2-51
The "User 1/0 Naming Convention" section was updated. 2-48
Table 3-7 was updated. 3-6
The "Methodology" section was updated. 3-10
Table 3-40 and Table 3-39 were updated. 3-33,3-32
The A3P250 "100-Pin VQFP*" pin table was updated. 4-14
The A3P250 "208-Pin PQFP*" pin table was updated. 4-23
The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29
The A3P250 "144-Pin FBGA™" pin table was updated. 4-36
The A3P1000 "144-Pin FBGA*" pin table was updated. 4-32
The A3P250 "256-Pin FBGA*" pin table was updated. 4-45
The A3P1000 "256-Pin FBGA™*" pin table was updated. 4-54
The A3P1000 "484-Pin FBGA™" pin table was updated. 4-68
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