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&S Microsemi

Military ProASIC3/EL DC and Switching Characteristics

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

Military’

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

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

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

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

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.

Revision 5




&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Table 2-90 + 1.8 V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpout | tor | toin | tey |teour | tzu | tzn | tiz | thz | tzs | tzws | Units
2mA Std. 063 | 950 | 005144 | 045 | 9.68 | 831 | 3.06 | 1.76 | 12.14 | 10.77 ns
-1 0.54 (808|004 |123| 039 |823|7.07 (260|150 1032 | 9.16 ns
4 mA Std. 063 | 780 | 005144 | 045 | 795 7.06 | 3.55 | 3.01 [ 10.41 9.52 ns
-1 054 | 664 | 0.04 123 | 039 | 6.76 | 6.00 | 3.02 | 2.56 | 8.85 8.10 ns
6 mA Std. 063 [6.70 | 005|144 | 045 | 6.82 | 6.25 | 3.89 | 3.60 [ 9.28 8.70 ns
-1 054 (570|004 | 123 | 039 | 580|531 |331(3.06]( 7.90 7.40 ns
8 mA Std. 063 | 6.31 | 005144 | 045 | 6.43 | 6.07 | 3.97 | 3.75 | 8.89 8.53 ns
-1 054 (537|004 |123| 039 | 547 | 517 | 3.37 [ 3.19 | 7.56 7.26 ns
12 mA Std. 063 [6.18 | 005|144 | 045 | 6.30 | 6.15 | 4.08 | 4.34 | 8.76 8.61 ns
-1 054 | 526|004 (123 | 039 | 536 (523|347 |3.70( 7.45 7.32 ns
16 mA Std. 063 [6.18 | 005|144 | 045 | 6.30 | 6.15 | 4.08 | 4.34 | 8.76 8.61 ns
-1 054 | 526|004 (123 | 039 | 536 (523|347 |3.70( 7.45 7.32 ns

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

Table 2-91+« 1.8 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =1.7 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
2 mA Std. 063 | 440 | 005134 | 045 | 448 (430 | 3.05 | 1.82 ( 6.94 6.76 ns
-1 054 | 374 1004|114 | 039 | 3.81 366 | 259 | 155 | 5.90 5.75 ns
4 mA Std. 063 | 344 | 005134 | 045 | 350 (323|354 | 312 5.96 5.69 ns
-1 054 | 292004114 | 039 | 298|275 ]| 3.01 | 266 | 5.07 4.84 ns
6 mA Std. 0.63 | 302 005|134 | 045 | 3.07 (270 | 3.88 | 3.72 | 553 5.16 ns
-1 054 | 257|004 114 | 039 | 2.61 (230 | 3.30 | 3.16 | 4.71 4.39 ns
8 mA Std. 0.63 | 294 | 005|134 | 045 | 299|260 | 3.96 | 3.87 | 545 5.06 ns
-1 054 | 250004114 | 039 | 254 (221|337 | 330 | 4.64 4.31 ns
12 mA Std. 063 [ 293 | 005|134 | 045 | 298 | 249 | 407 | 449 | 544 4.95 ns
-1 054 | 249 | 0.04 [ 114 | 0.39 | 254 | 212 | 3.46 | 3.82 | 4.63 4.21 ns
16 mA Std. 063 | 293 (005|134 | 045 | 298 (249 | 4.07 | 449 | 544 4.95 ns
-1 054 | 249 | 0.04 (114 | 039 | 254 212 | 3.46 | 3.82 | 4.63 4.21 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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Military ProASIC3/EL Low Power Flash FPGAs

Timing Characteristics
1.2 V DC Core Voltage

Table 2-98 + 1.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI=1.4V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tpy [tpys [teouT | tzu | tzn | tz | thz | tzus | tzus | Units
2 mA Std. 0.80 [9.53 1005|219 |3.06 | 0.52 [9.69|7.88|3.38]267( 11.90 | 10.09 ns
-1 068 [8.10]|0.05(1.86|261 | 044 [8.25|6.71 (287|227 (10.12 | 8.58 ns
4 mA Std. 0.80 [8.14 1005|219 |3.06 | 052 [8.28 |16.89(3.74|3.34 (1049 | 9.09 ns
-1 068 [6.93 (005|186 |261| 044 |7.05(5.86|3.18|2.84 | 8.92 7.74 ns
6 mA Std. 080 |7.64(005|219|3.06| 052 |7.78|6.70|3.82|3.52| 9.98 | 8.91 ns
-1 068 |6.50 (005|186 |261( 044 |6.61|570(325]|299| 849 | 7.58 ns
8 mA Std. 080 [755]005(219|3.06 | 052 |768|6.71|3.41]|4.19| 9.88 | 8.91 ns
-1 068 [6.42]005(1.86|261| 044 [6.53|5.71 (290 | 3.56 | 8.41 7.58 ns
12 mA Std. 0.80 [755]|005(219|3.06| 052 |768|6.71]|3.41|4.19| 9.88 | 8.91 ns
-1 068 [6.42(0.05)|186|261( 044 |6.53 (571290 3.56 | 8.41 7.58 ns

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

Table 2-99 « 1.5V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tpy [teys [teouT | tzu | tzn | tz | thz | tzus | tzus | Units
2 mA Std. 0.80 (39110051219 |3.06 | 0.52 [3.98|354(3.37]|278| 6.18 5.75 ns
-1 068 [3.33|1005(1.86|261 | 044 [3.38|3.01 (286|236 526 | 4.89 ns
4 mA Std. 0.80 [3.34]10.05(219|3.06 | 0.52 [3.39|290(3.73]|345| 5.60 5.1 ns
-1 068 | 284 (005|186 |261( 044 |2.88|247 (317|293 | 476 | 4.35 ns
6 mA Std. 0.80 [3.23(0.05]|219|3.06( 052 |3.28|2.78(3.81|3.64| 548 | 4.99 ns
-1 068 | 274 (005|186 |261( 044 | 279|237 (324|3.09| 466 | 4.24 ns
8 mA Std. 0.80 [3.190.05(219|3.06 | 052 [3.24|263 (393|433 545 | 4.84 ns
-1 068 [2.71]10.05(1.86|261 | 044 [2.76 | 224 (3.34| 369 463 | 4.12 ns
12 mA Std. 080 |3.19|0.05(219|3.06 | 052 [3.24|263|393(4.33| 545 | 4.84 ns
—1 068 |271|0.05(186|261| 044 276|224 |3.34(369| 463 | 4.12 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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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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Military ProASIC3/EL DC and Switching Characteristics

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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Military ProASIC3/EL DC and Switching Characteristics

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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Military ProASIC3/EL Low Power Flash FPGAs

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential 1/0 standard. It requires
that one data bit be carried through two signal lines. Like LVDS, two pins are needed. It also requires
external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-27. The
building blocks of the LVPECL transmitter-receiver are one transmitter macro, one receiver macro, three
board resistors at the transmitter end, and one resistor at the receiver end. The values for the three driver
resistors are different from those used in the LVDS implementation because the output standard
specifications are different.

Bourns Par/t(Number: CAT16-PC4F12

----------------- FPGA
OUTBUF LVPECL T CA P | : P
‘ O ML M
: = INBUF LVPECL
| ; %:187W %1009 + =
AN :
17100 Q P Z,=50Q
) N

Figure 2-27 « LVPECL Circuit Diagram and Board-Level Implementation
Table 2-165 » Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. Max. | Min. Max. Min. Max. Units
VCCI Supply Voltage 3.0 3.3 3.6 \%
VOL Output Low Voltage 0.96 1.27 | 1.06 1.43 1.30 1.57 \
VOH Output High Voltage 1.8 2.1 192 | 2.28 213 2.41 \Y
VIL, VIH Input Low, Input High Voltages 0 3.3 0 3.6 0 3.9 V
VobiFr Differential Output Voltage 0.625 | 097 | 0625 0.97 | 0.625 0.97 \
Vocm Output Common-Mode Voltage 1762 | 198 | 1.762 | 1.98 | 1.762 1.98 \Y
Viem Input Common-Mode Voltage 1.01 2,57 | 1.01 2.57 1.01 2.57 \Y,
ViDIFF Input Differential Voltage 300 300 300 mV
Table 2-166 + AC Waveforms, Measuring Points, and Capacitive Loads

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

1.64 1.94 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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Military ProASIC3/EL Low Power Flash FPGAs

Table 2-180  Output Enable Register Propagation Delays

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

Parameter Description -1 | Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.540.63| ns
toesup Data Setup Time for the Output Enable Register 0.38(0.44 | ns
toeHD Data Hold Time for the Output Enable Register 0.00(0.00| ns
toEsUE Enable Setup Time for the Output Enable Register 0.52(0.62| ns
toEHE Enable Hold Time for the Output Enable Register 0.00(0.00| ns
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register 0.80(0.94| ns
toEprE2Q Asynchronous Preset-to-Q of the Output Enable Register 0.80(0.94| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00(0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0.27(0.31| ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register 0.00|0.00| ns
toerecPre | Asynchronous Preset Recovery Time for the Output Enable Register 0.27(0.31| ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.25(0.30( ns
toEwPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.25(0.30 | ns
toeckmpwH | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.41(0.48| ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 037|043 | 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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DDR Module Specifications

Input DDR Module
Input DDR
INBUF | !
A D!
Data &_I H ! OUt_QF
i ! (to core)
E FF1 i
i oh i
B E! ouQR
CLK y y
| ! (to core)
CLKBUF E FE2 i
iC i
CLR—RH] : |
INBUF ! !
: DDR_IN i
Figure 2-33 « Input DDR Timing Model
Table 2-181 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
tDDRICLKQ1 Clock-to-Out OUt_QR B, D
tDDRlCLKQ2 Clock-to-Out OUt_QF B, E
tDDRlSUD Data Setup Time of DDR input A, B
tDDRIHD Data Hold Time of DDR input A B
tDDR|CLR2Q1 Clear-to-Out OUt_QR C,D
tDDR|CLR2Q2 Clear-to-Out OUt_QF C,E
tDDRIREMCLR Clear Removal C, B
tDDRlRECCLR Clear Recovery C, B
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Military ProASIC3/EL DC and Switching Characteristics

Timing Characteristics

Table 2-189 - Combinatorial Cell Propagation Delays

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

A3PE3000L
Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=IA tep 0.56 0.65 ns
AND2 Y=A-B tpp 0.65 0.77 ns
NAND2 Y =1(A-B) tep 0.65 0.77 ns
OR2 Y=A+B tep 0.67 0.79 ns
NOR2 Y =1(A+B) tpp 0.67 0.79 ns
XOR2 Y=A®B tpp 1.02 1.20 ns
MAJ3 Y =MAJ(A, B, C) tpp 0.97 1.14 ns
XOR3 Y=A®BDC tpp 1.21 1.42 ns
MUX2 Y=AIS+BS tep 0.70 0.82 ns
AND3 Y=A-B-C tep 0.78 0.91 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating
values.

Table 2-190 - Combinatorial Cell Propagation Delays
Military-Case Conditions: T; = 125°C, VCC = 1.425 V for any A3PE600L/A3PE3000L

Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=1A tep 0.43 0.50 ns
AND2 Y=A"B tep 0.50 0.59 ns
NAND2 Y =1(A-B) tep 0.50 0.59 ns
OR2 Y=A+B tep 0.51 0.61 ns
NOR2 Y =1(A+B) tpp 0.51 0.61 ns
XOR2 Y=A®B tpp 0.78 0.92 ns
MAJ3 Y =MAJ(A, B, C) tep 0.74 0.87 ns
XOR3 Y=A@B®DC tep 0.93 1.09 ns
MUX2 Y=A!S+BS tep 0.54 0.63 ns
AND3 Y=A-B:-C tep 0.59 0.70 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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Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include I/O input buffer clock delays, as these are 1/O standard—dependent, and the clock may be driven
and conditioned internally by the CCC module. For more details on clock conditioning capabilities, refer
to the "Clock Conditioning Circuits" section on page 2-123. Table 2-195 to Table 2-198 on page 2-121
present minimum and maximum global clock delays within each device. Minimum and maximum delays

are measured with minimum and maximum loading.

Timing Characteristics
1.2 V DC Core Voltage
Table 2-195 + A3PE60OL Global Resource

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

-1 Std.

Parameter Description Min.' | Max.2 | Min.! | Max.2 | Units
tRCKL Input LOW Delay for Global Clock 095|123 | 112 | 144 | ns
tRCKH Input HIGH Delay for Global Clock 094 | 126 (110 | 148 | 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 0.32 0.38 | 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. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating

values.

Table 2-196 + ASPE3000L Global Resource

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

-1 Std.

Parameter Description Min.' | Max.2 | Min.! | Max.2 | Units
tRCKL Input LOW Delay for Global Clock 1811 209 | 213 | 242 | ns
tRckH Input HIGH Delay for Global Clock 180 | 213 | 212 | 245 | 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 0.32 0.38 | ns
FrmaAx 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. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating

values.

2-120

Revision 5




&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Clock Conditioning Circuits

CCC Electrical Specifications

Timing Characteristics

Table 2-201 » Military ProASIC3/EL CCC/PLL Specification
For Devices Operating at 1.2 V DC Core Voltage: Applicable to A3PE600L and A3PE3000L Only

Parameter Min. Typ. Max. Units
Clock Conditioning Circuitry Input Frequency 1.5 250 MHz
fin_ccc

Clock Conditioning Circuitry Output Frequency fouyt ccc 0.75 250 MHz
Delay Increments in Programmable Delay Blocks - 2-3 360 ps
Number of Programmable Values in Each Programmable Delay Block 32

Serial Clock (SCLK) for Dynamic PLL* 100 MHz
Input cycle-to-cycle jitter (peak magnitude) 1 ns

Acquisition Time

LockControl =0 300 V&
LockControl = 1 6.0 ms
Tracking Jitter®
LockControl = 0 25 ns
LockControl = 1 1.5 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 1 1.2 1.2 15.65 ns
Delay Range in Block: Programmable Delay 2 '-2 0.025 15.65 ns
Delay Range in Block: Fixed Delay 1.2 3.5 ns
CCC Output Peak-to-Peak Period Jitter Fcec out Max. Peak-to-Peak Period Jitter®’
SSO<2 | SSO<4| SSO<8 [ SSO< 16
0.75 MHz to 50 MHz 0.50% 0.60% 0.80% 1.60%
50 MHz to 160 MHz 2.50% 4.00% 6.00% 12.00%

Notes:

1. This delay is a function of voltage and temperature. See Table 2-6 on page 2-6 for deratings.

2. T;=25°C,vCC=12V.

3. When the CCC/PLL core is generated by Mircosemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero online help associated with the core for more information.

4. Maximum value obtained for a —1 speed grade device in worst-case military conditions. For specific junction
temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

5. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to PLL input clock edge.
Tracking jitter does not measure the variation in PLL output period, which is covered by period jitter parameter.

6. Measurements done with LVTTL 3.3 V, 8 mA I/O drive strength and high slew rate. VCC/VCCPLL = 1.14V, VQ/PQ/TQ
type of packages, 20 pF load.

7. Switching I/Os are placed outside of the PLL bank.
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Figure 2-48 « RAM Reset
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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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Table 2-204 - RAM4K9
Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L

Parameter Description —1 | Std. | Units
tas Address setup time 0.26|0.31| ns
tAH Address hold time 0.00|0.00| ns
tens REN, WEN setup time 0.15|0.18| ns
teNH REN, WEN hold time 0.10(0.12| ns
teks BLK setup time 0.25(0.29| ns
tekH BLK hold time 0.02(0.02| ns
tbs Input data (DIN) setup time 0.19]10.23| ns
toH Input data (DIN) hold time 0.00|0.00| ns
tckar Clock HIGH to new data valid on DOUT (output retained, WMODE = 0) 250(293| ns
Clock HIGH to new data valid on DOUT (flow-through, WMODE = 1) 1.89(2.22( ns
tckaz Clock HIGH to new data valid on DOUT (pipelined) 095|1.11] ns
tcocwwL  |Address collision clk-to-clk delay for reliable write after write on same address —(0.24|0.29| ns
applicable to closing edge
tcocrwH | Address collision clk-to-clk delay for reliable read access after write on same|0.20(0.24| ns
address — applicable to opening edge
tcocRWH Address collision clk-to-clk delay for reliable write access after read on same|0.25|0.30| ns
address — applicable to opening edge
trsTBQ RESET Low to data out Low on DOUT (flow-through) 0.9811.15| ns
RESET Low to data out Low on DOUT (pipelined) 0.98|1.15| ns
tremrste | RESET removal 0.3010.36| ns
trecrste | RESET recovery 1.59(1.87| ns
tupwrsTe | RESET minimum pulse width 0.5910.67| ns
teye Clock cycle time 539(6.20| 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 2-216 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (4kx1)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 5.85 | 6.87 ns
tENH REN, WEN Hold Time 0.00 | 0.00 ns
teks BLK Setup Time 1.66 | 1.95 ns
tekH BLK Hold Time 0.00 | 0.00 ns
tbs Input Data (WD) Setup Time 0.22 | 0.26 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 ns
tcka1 Clock HIGH to New Data Valid on RD (flow-through) 2.84 | 3.33 ns
tcka2 Clock HIGH to New Data Valid on RD (pipelined) 1.08 | 1.27 ns
tRCKEF RCLK HIGH to Empty Flag Valid 2.07 | 243 ns
twekrr WCLK HIGH to Full Flag Valid 1.96 | 2.31 ns
tekar Clock HIGH to Almost Empty/Full Flag Valid 7.45 | 8.76 ns
trsTFG RESET LOW to Empty/Full Flag Valid 2.04 | 240 ns
tRSTAFE RESET LOW to Almost Empty/Full Flag Valid 7.38 | 8.67 ns
trsTBQ RESET LOW to Data Out LOW on RD (flow-through) 111 | 1.31 ns
RESET LOW to Data Out LOW on RD (pipelined) 1.1 | 1.31 ns
tREMRSTB RESET Removal 0.34 | 0.40 ns
tRECRSTB RESET Recovery 1.81 | 2.12 ns
tMPWRSTB RESET Minimum Pulse Width 0.26 | 0.30 ns
teye Clock Cycle Time 3.89 | 457 ns
Fmax Maximum Frequency for FIFO 257 | 219 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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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 A3P1000 Function Number A3P1000 Function Number A3P1000 Function
K13 GND M4 GFA2/10206PDB3 N17 10100NPB1
K14 VCC M5 GFA1/10207PDB3 N18 10102NDB1
K15 VCCIB1 M6 VCCPLF N19 10102PDB1
K16 GCC1/1091PPB1 M7 I0205NDB3 N20 NC
K17 IO90NPB1 M8 GFB2/10205PDB3 N21 I0101NPB1
K18 1088PDB1 M9 VCC N22 10103PDB1
K19 I088NDB1 M10 GND P1 NC
K20 I094NPB1 M11 GND P2 10199PDB3
K21 I098NDB1 M12 GND P3 I0199NDB3
K22 1098PDB1 M13 GND P4 10202NDB3
L1 NC M14 VCC P5 10202PDB3
L2 10200PDB3 M15 GCB2/I095PPB1 P6 10196PPB3
L3 10210NPB3 M16 GCA1/I093PPB1 P7 10193PPB3
L4 GFBO0/I0O208NPB3 M17 GCC2/1096PPB1 P8 VCCIB3
L5 GFA0/10207NDB3 M18 I0100PPB1 P9 GND
L6 GFB1/10208PPB3 M19 GCA2/1094PPB1 P10 VCC
L7 VCOMPLF M20 10101PPB1 P11 VCC
L8 GFCO0/10209NPB3 M21 I099PPB1 P12 VCC
L9 VCC M22 NC P13 VCC
L10 GND N1 I0201NDB3 P14 GND
L11 GND N2 10201PDB3 P15 VCCIB1
L12 GND N3 NC P16 GDBO0/IO112NPB1
L13 GND N4 GFC2/10204PDB3 P17 I0106NDB1
L14 vVCcC N5 10204NDB3 P18 10106PDB1
L15 GCCO0/I091NPB1 N6 I0203NDB3 P19 10107PDB1
L16 GCB1/I092PPB1 N7 10203PDB3 P20 NC
L17 GCAO0/I093NPB1 N8 VCCIB3 P21 10104PDB1
L18 I096NPB1 N9 VCC P22 I0103NDB1
L19 GCBO0/I092NPB1 N10 GND R1 NC
L20 1097PDB1 N11 GND R2 10197PPB3
L21 I097NDB1 N12 GND R3 VCC
L22 IO99NPB1 N13 GND R4 I0197NPB3
M1 NC N14 VCC R5 10196NPB3
M2 I0200NDB3 N15 VCCIB1 R6 I0193NPB3
M3 10206NDB3 N16 I095NPB1 R7 GECO0/IO190NPB3
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Package Pin Assignments

FG484 FG434 FG484

Pin Pin Pin

Number | A3PE3000L Function Number | A3PE3000L Function Number | A3PE3000L Function
H13 VCCIB1 K4 10279NDB7V0 L17 GCAO0/I0114NPB3V0
H14 VCCIB1 K5 10283NDB7V1 L18 VCOMPLC
H15 VMV1 K6 10281NDB7V0 L19 GCBO0/IO113NPB2V3
H16 GBC2/1084PDB2V0 K7 GFC1/10275PPB7V0 L20 10110PPB2V3
H17 I083NDB2V0 K8 VCcCIB7 L21 I0111NDB2V3
H18 I0100NDB2V2 K9 vVCcC L22 10111PDB2V3
H19 10100PDB2V?2 K10 GND M1 GNDQ
H20 VCC K11 GND M2 I0255NPB6V2
H21 VMV2 K12 GND M3 10272NDB6V4
H22 10105PDB2V2 K13 GND M4 GFA2/10272PDB6V4
J1 10285NDB7V1 K14 vVCcC M5 GFA1/10273PDB6V4
J2 10285PDB7V1 K15 VCCIB2 M6 VCCPLF
J3 VMV7 K16 GCC1/10112PPB2V3 M7 10271NDB6V4
J4 10279PDB7V0 K17 10108NDB2V3 M8 GFB2/10271PDB6V4
J5 10283PDB7V1 K18 10108PDB2V3 M9 VCC
J6 10281PDB7V0 K19 I0110NPB2V3 M10 GND
J7 10287NDB7V1 K20 I0106NPB2V3 M11 GND
J8 VCCIB7 K21 I0109NDB2V3 M12 GND
J9 GND K22 10107NDB2V3 M13 GND
J10 VCC L1 10257PSB6V2 M14 VCC
J11 VCC L2 10276PDB7V0 M15 GCB2/10116PPB3V0
J12 VCC L3 10276NDB7V0 M16 GCA1/10114PPB3V0
J13 VCC L4 GFBO0/I0274NPB7V0 M17 GCC2/10117PPB3V0
J14 GND L5 GFA0/10273NDB6V4 M18 VCCPLC
J15 VCCIB2 L6 GFB1/10274PPB7V0 M19 GCA2/I0115PDB3V0
J16 I084NDB2V0 L7 VCOMPLF M20 10115NDB3V0
J17 10104NDB2V2 L8 GFCO0/10275NPB7V0 M21 10126PDB3V1
J18 10104PDB2V2 L9 vVCcC M22 10124PSB3V1
J19 10106PPB2V3 L10 GND N1 10255PPB6V2
J20 GNDQ L11 GND N2 10253NDB6V2
J21 10109PDB2V3 L12 GND N3 VMV6
J22 10107PDB2V3 L13 GND N4 GFC2/10270PPB6V4
K1 10277NDB7V0 L14 VCC N5 10261PPB6V3
K2 10277PDB7V0 L15 GCCO0/I0112NPB2V3 N6 10263PDB6V3
K3 GNDQ L16 GCB1/10113PPB2V3 N7 10263NDB6V3
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