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&S Microsemi

Military ProASIC3/EL DC and Switching Characteristics

« JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on /O
behavior.

PLL Behavior at Brownout Condition

Microsemi recommends using monotonic power supplies or voltage regulators to ensure proper power-
up behavior. Power ramp-up should be monotonic, at least until VCC and VCCPLX exceed brownout
activation levels. The VCC activation level is specified as 1.1 V worst-case (see Figure 2-1 and Figure 2-
2 on page 2-5 for more details).

When PLL power supply voltage and/or VCC levels drop below the VCC brownout levels (0.75V
+ 0.25 V), the PLL output lock signal goes low and/or the output clock is lost. Refer to the "Power-Up/-
Down Behavior of Low-Power Flash Devices" chapter of the Military ProASIC3/EL FPGA Fabric User’s
Guide for information on clock and lock recovery.

Internal Power-Up Activation Sequence
1. Core
2. Input buffers
Output buffers, after 200 ns delay from input buffer activation.

VCC = VCCI + VT
N where VT can be from 0.58 V to 0.9 V (typically 0.75 V)
VCC

VCC =1.575 V-

Region 5: 1/0 buffers are ON
and power supplies are within

Region 4: 1/0

Region 1: /O Buffers are OFF buffers are ON.

VCC =1.425V—

Activation trip point:

V,=085V£025V _

Deactivation trip point:
Vy=0.75V+£0.25V

1/Os are functional
(except differential
but slower because VCCI
is below specification. For the
same reason, input buffers do not
meet VIH / VIL levels, and output
buffers do not meet VOH / VOL levels.

specification.

1/0s meet the entire datasheet
and timer specifications for
speed, VIH / VIL, VOH / VOL,
etc.

Region 2: 1/0 buffers are ON.

1/Os are functional (except differential inputs)
but slower because VCCI / VCC are below
specification. For the same reason, input
buffers do not meet VIH / VIL levels, and
output buffers do not meet VOH / VOL levels.

Region 3: 1/0 buffers are ON.
1/Os are functional; /O DC
specifications are met,

but I/Os are slower because

the VCC is below specification.

Region 1: 1/0 buffers are OFF

VCCI

Activation trip point:
V,=09V+03V
Deactivation trip point:
Vyq=08V+03V

Min VCCI datasheet specification
voltage at a selected 1/0
standard; i.e., 1.425Vor1.7V
or2.3Vor3.0V

Figure 2-1 + Devices Operating at 1.5 V Core - I/O State as a Function of VCCI and VCC Voltage Levels
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Military ProASIC3/EL Low Power Flash FPGAs

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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ostandard | 5 |FA5|2 |55 (82| 5|5 |8 AN F RS
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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Military ProASIC3/EL DC and Switching Characteristics

Table 2-56 + 3.3 VLVTTL/ 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 Standard Plus /O Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 564 005|110 | 045 | 574 (478 | 250 | 243 | 8.20 7.24 ns
-1 054 | 479 004094 | 039 |488 |4.06 | 213 | 2.07 | 6.98 6.16 ns
6 mA Std. 0.63 | 464 | 005|110 | 045 | 473 | 4.16 | 2.84 | 3.01 7.19 6.62 ns
-1 054 | 395|004 (094 | 039 |4.02 (354|242 ]| 256 | 6.11 5.63 ns
8 mA Std. 063 | 464 | 005|110 | 045 | 473 | 4.16 | 2.84 | 3.01 7.19 6.62 ns
-1 054 | 395|004 (094 | 039 |4.02 (354|242 | 256 | 6.11 5.63 ns
12 mA Std. 063 | 394 | 005110 | 045 | 4.01 | 3.67 | 3.07 | 3.39 | 6.47 6.13 ns
-1 054 | 335004094 | 039 |341 (312|261 | 288 | 551 5.21 ns
16 mA Std. 063 | 394 005|110 | 045 | 4.01 | 3.67 | 3.07 | 3.39 | 6.47 6.13 ns
-1 054 | 335|004 (094 | 039 | 341 (312|261 | 288 5.51 5.21 ns

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

Table 2-57 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard Plus /O Banks

Drive Speed
Strength | Grade | tpout | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 0.63 | 307 | 005|110 | 045 | 313 | 246 | 250 | 2.57 | 5.59 4.91 ns
-1 054 | 2611004094 | 039 |266 (209|213 | 219 | 4.75 4.18 ns
6 mA Std. 063 | 251 005|110 | 045 | 255 (197 | 284 | 3.16 | 5.01 4.43 ns
-1 054 | 213 |10.04 (094 | 039 | 217 (167 | 241 | 2.69 | 4.26 3.76 ns
8 mA Std. 063 | 251005110 | 045 | 255 (197 | 2.84 | 3.16 | 5.01 443 ns
-1 054 | 213 |10.04 (094 | 039 | 217 (167 | 241 | 269 | 4.26 3.76 ns
12 mA Std. 063 | 224 | 0.05( 110 | 045 | 228 | 1.72 | 3.07 | 3.54 | 4.74 4.18 ns
-1 0.54 190 [ 0.04 | 094 | 0.39 | 194 | 1.47 | 261 | 3.01 | 4.03 3.56 ns
16 mA Std. 063 | 224 | 005|110 | 045 | 228 (1.72 | 3.07 | 3.54 | 4.74 4.18 ns
-1 0.54 190 | 0.04 | 094 | 0.39 | 194 | 147 | 2.61 | 3.01 4.03 3.56 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.

2-42
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Military ProASIC3/EL Low Power Flash FPGAs

Timing Characteristics
1.2 V DC Core Voltage

Table 2-86 + 1.8 VLVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI=1.7V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tz | thz | tzis | tzus | Units
2 mA Std. 0.80 [9.16 |1 0.05| 200|282 052 [9.32|7.69 (277|120 11.53 | 9.89 ns
-1 068 [7.79 (005170240 0.44 |7.93(6.54|236|1.02] 9.81 8.42 ns
4 mA Std. 0.80 |755(0.05]|200]|282( 052 |768|6.483.23|276| 9.88 | 8.68 ns
-1 068 [6.42 005170240 | 0.44 [6.53 |551(275]235| 8.41 7.38 ns
6 mA Std. 0.80 | 6.40(0.05]|200|282( 0.52 |6.51 565354334 ]| 871 7.85 ns
-1 068 | 544 (005170240 0.44 | 554 (4.80(3.01]|284 | 7.41 6.68 ns
8 mA Std. 0.80 [6.01]0.05(200]|282| 0.52 [6.12|5.48 | 3.61 | 3.50 | 8.32 7.69 ns
-1 068 | 511 (005170240 044 |520|4.66 |3.07|298| 7.08 | 6.54 ns
12 mA Std. 0.80 [ 590 (0.05]200|282( 052 |6.00 (549 |3.71]|4.08| 8.21 7.70 ns
-1 068 [5.02]1005(1.70]|240 | 044 | 511|467 |3.16 | 3.47 | 6.98 | 6.55 ns
16 mA Std. 0.80 [ 5.90(0.05]|200|282( 052 |6.00(|549|3.71]|4.08| 8.21 7.70 ns
-1 068 | 502005170240 0.44 | 511 |4.67 |3.16|3.47 | 6.98 | 6.55 ns

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

Table 2-87 « 1.8 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.7 V
Applicable to Pro 1/Os for ASPE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 0.80 [4.14)10.05(200|282| 052 [4.21]|14.05|276|1.23 | 6.42 | 6.26 ns
-1 068 |352(005]|170]240( 0.44 |3.58|345(235|1.04| 546 | 532 ns
4 mA Std. 0.80 [3.36|10.05(1200|282| 0.52 [3.41]3.01(322]285| 5.62 5.21 ns
-1 068 |2.86 (005170240 0.44 | 290|256 (274|242 | 478 | 443 ns
6 mA Std. 0.80 [2.8810.05(200]|282| 052 [293|249(3.54|343 | 513 | 4.70 ns
-1 068 | 245(0.05]|1.70]|240( 044 | 249|212 (3.01]|292| 436 | 3.99 ns
8 mA Std. 0.80 [2.79]10.05(200]|282| 052 [2.83]|240(3.60|3.59( 504 | 4.60 ns
-1 068 | 237 (005170240 044 |2.41|2.04(3.06|3.05]| 429 | 3.91 ns
12 mA Std. 0.80 | 278 |0.05(200|282| 052 [282]|228]|3.71(4.21| 5.02 | 4.48 ns
-1 068 | 236 |0.05(1.70)| 240 | 044 (240|194 |3.16 [ 3.58 | 4.27 | 3.81 ns
16 mA Std. 0.80 [2.7810.05(200|282 | 052 [2.82|228(3.71 421 502 | 4.48 ns
-1 068 | 236 (005170240 044 | 240|194 (316 | 3.58 | 4.27 | 3.81 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 2-102 » 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.
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Table 2-104 » 1.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =14V
Applicable to Standard Plus /O Banks

Drive Speed

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

2 mA Std. 063 | 894 | 005|143 | 045 | 911 (7.80 | 299 | 2.67 | 11.57 | 10.26 ns
-1 054 | 761 |0.04 |1.21 039 | 7.75 | 6.64 | 254 | 227 | 9.84 8.73 ns

4 mA Std. 063 | 768 | 0.05]|143 | 045 | 783 |6.91 | 3.34 | 3.30 | 10.29 | 9.37 ns
-1 054 | 6.54 | 0.04 | 1.21 0.39 | 6.66 | 588 | 2.84 | 2.80 | 8.75 7.97 ns

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

Table 2-105 » 1.5 V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =14V
Applicable to Standard Plus 1/0O Banks

Drive Speed

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

2mA Std. 063 | 355005156 | 045 | 361 |3.22]|298 | 280 | 6.07 5.68 ns
-1 054 | 302004133 | 039 |3.07 (274|254 |239| 5.16 4.83 ns

4 mA Std. 063 | 3.09 | 005|156 | 045 | 3.14 | 262 | 3.34 | 3.44 | 5.60 5.08 ns
—1 054 | 262 | 0.04 [ 1.33 | 0.39 | 2.67 | 223 | 2.84 | 2.93 | 4.77 4.32 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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HSTL Class Il

High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).
Military ProASIC3E devices support Class Il. This provides a differential amplifier input buffer and a
push-pull output buffer.

Table 2-140 « Minimum and Maximum DC Input and Output Levels

HSTL Class I VIL VIH VoL VOH |lo.|lon!| lost | losu [N’ [hw?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y, Y, ' ' ', Y, mA|mA| mA3 | mA? |pA%|pA?
15 mA® —0.3 | VREF-0.1| VREF+0.1| 3.6 04 [vcci-04[15[15| 66 55 | 15] 15
Notes:

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

3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 125°C junction temperature.
5. Output drive strength is below JEDEC specification.

A

VT
HSTL
Class Il 25
Test Point

Tzo PF

Table 2-141 « AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-20 « AC Loading

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CrLoap (PF)
VREF - 0.1 VREF + 0.1 0.75 0.75 0.75 20

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

Timing Characteristics

Table 2-142 « HSTL Class Il
Military-Case Conditions: T; = 125°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=1.4V, VREF =0.75V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed

Grade tpout tpp toin tpy teout tzL tzn | tiz | thz | tzis | tzas | Units
Std. 0.80 3.00 0.05 2.76 0.52 3.05 2.69 - - 5.25 4.89 ns
—1 0.68 2.55 0.05 2.34 0.44 2.59 2.28 - — 4.47 4.16 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-170 » Parameter Definition and Measuring Nodes

Measuring Nodes

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

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

* See Figure 2-28 on page 2-91 for more information.
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Table 2-171 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
toHD Data Hold Time for the Output Data Register FF, HH
tosue Enable Setup Time for the Output Data Register GG, HH
toHE Enable Hold Time for the Output Data Register GG, HH
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
torRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toecLka Clock-to-Q of the Output Enable Register HH, EOUT
toesup Data Setup Time for the Output Enable Register JJ, HH
toEHD Data Hold Time for the Output Enable Register JJ, HH
toEsUE Enable Setup Time for the Output Enable Register KK, HH
toEHE Enable Hold Time for the Output Enable Register KK, HH
toecLr2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
toERECCLR Asynchronous Clear Recovery Time for the Output Enable Register II, HH
ticLka Clock-to-Q of the Input Data Register AA, EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
tisue Enable Setup Time for the Input Data Register BB, AA
tiHE Enable Hold Time for the Input Data Register BB, AA
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register DD, EE

Y REMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA

* See Figure 2-29 on page 2-93 for more information.
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Table 2-174 « Input Data Register Propagation Delays

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

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Parameter Description -1 [ Std. | Units
ticLka Clock-to-Q of the Input Data Register 0.29(0.34| ns
tisup Data Setup Time for the Input Data Register 0.32|10.37| ns
tiHD Data Hold Time for the Input Data Register 0.00|0.00| ns
tisUuE Enable Setup Time for the Input Data Register 0.45(0.53| ns
tiHE Enable Hold Time for the Input Data Register 0.00(0.00| ns
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register 0.55|0.64| ns
tiPRE2Q Asynchronous Preset-to-Q of the Input Data Register 0.55|0.64| ns
tREMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00|0.00| ns
tRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.27|0.31| ns
t'REMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00|0.00| ns
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.2710.31| ns
tiweLR Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.25|0.30| ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.25|0.30| ns
tickmpwH  |Clock Minimum Pulse Width HIGH for the Input Data Register 0.4110.48| ns
tickmpwe  |Clock Minimum Pulse Width LOW for the Input Data Register 0.37|0.43| 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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Figure 2-34 « Input DDR Timing Diagram

Timing Characteristics

Table 2-182 « Input DDR Propagation Delays

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

Parameter Description -1 Std. | Units
tbDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.38 | 0.45 ns
tpoRrRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.54 | 0.63 ns
tDDRISUD1 Data Setup for Input DDR (fall) 0.39 | 0.46 ns
tbDRISUD2 Data Setup for Input DDR (rise) 0.34 | 0.40 ns
{DDRIHD1 Data Hold for Input DDR (fall) 0.00 | 0.00 ns
{DDRIHD2 Data Hold for Input DDR (rise) 0.00 | 0.00 ns
tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.64 | 0.75 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.79 | 0.93 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.31 | 0.36 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 | 0.22 ns
{DDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.31 | 0.36 ns
{DDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.28 | 0.32 ns
FobRiIMAX Maximum Frequency for Input DDR 160 [ 160 [ 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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Figure 2-36 « Output DDR Timing Diagram
Timing Characteristics

Table 2-186 » Output DDR Propagation Delays

Military-Case Conditions: T, = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 Std. | Units
tbproCLKQ Clock-to-Out of DDR for Output DDR 0.97 | 1.14 ns
tDDRISUD1 Data_F Data Setup for Output DDR 0.52 | 0.62 ns
tbDROSUD?2 Data_R Data Setup for Output DDR 0.52 | 0.62 ns
tDDROHD1 Data_F Data Hold for Output DDR 0.00 | 0.00 ns
tDDROHD2 Data_R Data Hold for Output DDR 0.00 | 0.00 ns
tbpbrOCLR2Q Asynchronous Clear-to-Out for Output DDR 1.11 ( 1.30 ns
{DDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 | 0.00 ns
{DDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.31 | 0.36 ns
{DDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.19 | 0.22 ns
tDDROCKMPWH Clock Minimum Pulse Width HIGH for the Output DDR 0.31 | 0.36 ns
tDDROCKMPWL Clock Minimum Pulse Width LOW for the Output DDR 0.28 | 0.32 ns
Fobromax Maximum Frequency for the Output DDR 160 | 160 | 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 2-194 « Register Delays

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

Parameter Description -1 | Std. | Units
tcLka Clock-to-Q of the Core Register 0.66 | 0.78 | ns
tsup Data Setup Time for the Core Register 0.52 | 0.61 ns
thp Data Hold Time for the Core Register 0.00 [ 0.00 [ ns
tsue Enable Setup Time for the Core Register 055 0.64 | ns
tHE Enable Hold Time for the Core Register 0.00 | 0.00 [ ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0.48 |1 056 | ns
tPrE2Q Asynchronous Preset-to-Q of the Core Register 048 1056 | ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 | 0.00 | ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.27 | 0.31 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 | 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.27 | 0.31 ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0251030 | ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 025030 | ns
tckMPWH Clock Minimum Pulse Width HIGH for the Core Register 0411048 ns
tekmpPwiL Clock Minimum Pulse Width LOW for the Core 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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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 2-210 - 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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Table 2-213 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (512x8)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 452 | 5.31 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) 2.61 | 3.06 ns
tcka2 Clock HIGH to New Data Valid on RD (pipelined) 1.14 | 1.34 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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Embedded FlashROM Characteristics
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Figure 2-55 » Timing Diagram
Timing Characteristics

Table 2-217 « Embedded FlashROM Access Time Military-Case Conditions: T; = 125°C, Worst-Case
VCC =1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 Std. Units
tsu Address Setup Time 0.74 0.87 ns
thoLd Address Hold Time 0.00 0.00 ns
tckea Clock to Out 16.18 19.02 ns
Fmax Maximum Clock Frequency 15 15 MHz
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-218 « Embedded FlashROM Access Time Military-Case Conditions: T; = 125°C, VCC = 1.425 V for

A3PE600L and A3PE3000L
Parameter Description -1 Std. Units
tsu Address Setup Time 0.58 0.68 ns
thoLp Address Hold Time 0.00 0.00 ns
tekoq Clock to Out 12.77 15.01 ns
Fmax Maximum Clock Frequency 15 15 MHz
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-219 - Embedded FlashROM Access Time Military-Case Conditions: T; = 125°C, Worst-Case

VCC =1.425V for A3P250 and A3P1000

Parameter Description -1 Std. Units
tsu Address Setup Time 0.64 0.75 ns
thoLp Address Hold Time 0.00 0.00 ns
tckea Clock to Out 19.54 22.97 ns
Fmax Maximum Clock Frequency 15 15 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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3 — Pin Descriptions and Packaging

Supply Pins

GND Ground
Ground supply voltage to the core, 1/0O outputs, and I/O logic.
GNDQ Ground (quiet)

Quiet ground supply voltage to input buffers of I/O banks. Within the package, the GNDQ plane is
decoupled from the simultaneous switching noise originated from the output buffer ground domain. This
minimizes the noise transfer within the package and improves input signal integrity. GNDQ must always
be connected to GND on the board.

VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5 V for A3P250 and A3P100 devices and 1.2 V or 1.5V for
A3PEB00L and A3PE3000L devices. VCC is required for powering the JTAG state machine in addition to
VJTAG. Even when a device is in bypass mode in a JTAG chain of interconnected devices, both VCC
and VJTAG must remain powered to allow JTAG signals to pass through the device.

For ABPE6G00OL and A3PE3000L devices, VCC can be switched dynamically from 1.2 V to 1.5V or vice
versa. This allows in-system programming (ISP) when VCC is at 1.5V and the benefit of low power
operation when VCC is at 1.2 V.

VCCIBx 1/0 Supply Voltage

Supply voltage to the bank's I/O output buffers and /O logic. Bx is the I/O bank number. There are up to
eight 1/0 banks on low power flash devices plus a dedicated VJTAG bank. Each bank can have a
separate VCCI connection. All I/Os in a bank will run off the same VCCIBx supply. VCCI can be 1.5V,
1.8V, 2.5V, or 3.3V, nominal voltage. Unused I/0 banks should have their corresponding VCCI pins tied
to GND.

VMVXx /0 Supply Voltage (quiet)

Quiet supply voltage to the input buffers of each I/O bank. x is the bank number. Within each /O bank,
the VMV and VCCI are connected to each other to improve the ESD discharge path for any I/O pin
against its VMV pin. Each bank must have at least one VMV connection, and no VMV should be left
unconnected. All I/Os in a bank run off the same VMVx supply. VMV is used to provide a quiet supply
voltage to the input buffers of each I/O bank. VMVx can be 1.2V (A3SPE60OL and A3PE3000L only),
1.5V,1.8V, 2.5V, or 3.3V, nominal voltage. Unused I/O banks should have their corresponding VMV pins
tied to GND. VMV and VCCI should be at the same voltage within a given 1/O bank. Used VMV pins must
be connected to the corresponding VCCI pins of the same bank (i.e., VMV0 to VCCIBO, VMV1 to
VCCIB1, etc.).

VCCPLA/B/C/DI/E/F PLL Supply Voltage

Supply voltage to analog PLL, nominally 1.5V or 1.2 V, depending on the device.
+ 1.5V for A3P250 and A3P1000 devices
* 1.2Vor1.5YV for ABPE6OOL or ABPE3000L devices

When the PLLs are not used, the Microsemi Designer place-and-route tool automatically disables the
unused PLLs to lower power consumption. The user should tie unused VCCPLx and VCOMPLXx pins to
ground. Microsemi recommends tying VCCPLx to VCC and using proper filtering circuits to decouple
VCC noise from the PLLs. Refer to the PLL Power Supply Decoupling section of the "Clock Conditioning
Circuits in Low Power Flash Devices and Mixed Signal FPGAs" chapter of the Miliary ProASIC3/EL
Device Family User’s Guide for a complete board solution for the PLL analog power supply and ground.

* There is one VCCPLF pin on A3P250 and A3P1000 devices.
* There are six VCCPLX pins on A3PE600L and A3PE3000L devices.
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Package Pin Assignments

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

FG896

Pin Number |A3PE3000L Function
W20 VCC
W21 VCCIB3
W22 10134PDB3V2
W23 10138PDB3V3
w24 I0132NDB3V2
W25 I0136NPB3V2
W26 I0130NPB3V2
w27 10141PDB3V3
W28 10135PDB3V2
W29 10131PDB3V2
W30 10123NDB3V1
Y1 10266PDB6V4
Y2 10250PDB6V2
Y3 I0250NDB6V2
Y4 10246PDB6V1
Y5 10247NDB6V1
Y6 10247PDB6V1
Y7 10249NPB6V1
Y8 10245PDB6V1
Y9 I0253NDB6V2
Y10 GEBO0/I0235NPB6V0
Y11 VCC
Y12 VCC
Y13 VCC
Y14 VCC
Y15 VCC
Y16 VCC
Y17 VCC
Y18 VCC
Y19 VCC
Y20 VCC
Y21 10142PPB3V3
Y22 I0134NDB3V2
Y23 I0138NDB3V3
Y24 I0140NDB3V3
Y25 10140PDB3V3
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