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Automotive ProASIC3 DC and Switching Characteristics

Calculating Power Dissipation

Quiescent Supply Current

Table 2-6 + Quiescent Supply Current Characteristics

A3P060 | A3P125 | A3P250 | A3P1000
Typical (25°C) 2mA 2mA 3 mA 8 mA
Maximum (Automotive Grade 1) — 135°C 53 mA 53 mA 106 mA 265 mA
Maximum (Automotive Grade 2) — 115°C 26 mA 26 mA 53 mA 131 mA

Note: IDD Includes VCC, VPUMP, VCCI, and VMV currents. Values do not include I/O static
contribution, which is shown in Table 2-7 and Table 2-10 on page 2-8.

Power per I/O Pin

Table 2-7 + Summary of I/O Input Buffer Power (per pin) — Default I/O Software Settings 1
Applicable to Advanced I/0 Banks

Static Power Dynamic Power

VMV (V) PDC2 (mw)’ PAC9 (UW/MHz)?
Single-Ended
3.3 VLVTTL/3.3VLVCMOS 3.3 - 16.69
2.5V LVCMOS 2.5 - 5.12
1.8 V LVCMOS 1.8 - 2.13
1.5V LVCMOS (JESD8-11) 1.5 - 1.45
3.3V PCI 3.3 - 18.11
3.3 VPCI-X 3.3 - 18.11
Differential
LVDS 2.5 2.26 1.20
LVPECL 3.3 5.72 1.87
Notes:

1. Ppcy is the static power (where applicable) measured on VMV.
2. Pjcy is the total dynamic power measured on V¢ and VMV.
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Table 2-19 « 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

teouTt Enable—to—Output Buffer Tristate Control delay through the 1/O interface

tDIN Input Buffer—to—Data delay through the 1/O interface

thz Enable-to-Pad delay through the Output Buffe—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

tzL 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
tz1s Enable-to-Pad delay through the Output Buffer with delayed enable—Z to Low

Table 2-20 «+ Summary of I/O Timing Characteristics—Software Default Settings
-1 Speed Grade, Automotive-Case Conditions: T; = 115°C, Worst Case VCC = 1.425V
Worst Case VCCI=3.0V
Advanced I/0O Banks
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oStandard | § |5 | § | & | 8| 5| 5| X | 8| S| F| N ¥ F|F|S
33VLVTTL/ | 12mA [High[35pF| — [0.53[3.25[0.04[0.94]0.38(3.31[1.51[2.96]1.88(5.37[2.71ns
3.3V LVCMOS
25VLVCMOS| 12mA [High[35pF| — [0.53(3.28[0.04[1.19[0.38]3.34{3.16[1.77[1.80(5.39[5.22 |ns
1.8VLVCMOS| 12mA [High[35pF| — [0.53[3.25[0.04]1.12]0.38[1.89[1.63]3.41(3.75[3.06[2.82]ns
15VLVCMOS| 12mA [High[35pF| — [0.53[3.75[0.04]1.32]0.38[2.18[1.91(3.63(3.87[3.35[3.11 |ns
3.3V PCI Per PCI | High [10 pF [ 252 [0.53[2.12[0.04[0.78[0.38[1.23[0.91[2.57[2.96 [2.41[2.11 |ns

spec
3.3V PCI-X |PerPCI-X| High [10 pF [ 252 [0.53[2.47[0.04[0.77]0.38[1.23[0.91[2.57[2.96 [2.41[2.11 |ns

spec
LVDS 24mA |High| - | - [os3[168[004[147] - [ - | - | -] -] -1 - [ns
LVPECL 24mA [High| — | - [os3[166[004]129] - [ - [ - [ -] -1 -1 - [ns
Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
2. Resistance is used to measure I/O propagation delays as defined in PCl specifications. See Figure 2-11 on page 2-48 for
connectivity. This resistor is not required during normal operation.
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Table 2-39 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Automotive-Case Conditions: T; = 115°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 | tzn | tz | thz | tas | tzus | Units
4 mA STD 0.63 828 | 005|110 | 045 | 844 | 713 | 142 | 1.37 | 10.85 | 9.55 ns
-1 0.53 705|004 (094 038 | 718 [ 6.06 | 1.42 [ 1.37 | 9.23 | 8.12 ns
6 mA STD 0.63 531 (005|110 | 045 | 541 (440|160 [ 168 [ 7.83 | 6.82 ns
-1 053 (452 (004|094 | 038 |460| 374|160 | 168 | 6.66 | 5.80 ns
8 mA STD 0.63 531 1005|110 | 045 | 541 (440 (160|168 | 7.83 | 6.82 ns
-1 053 (452 (004|094 | 038 |460| 374|160 | 168 | 6.66 | 5.80 ns
12 mA STD 0.63 3.82 |1 005| 110 | 045 | 3.89 | 1.51 | 3.47 | 1.88 | 6.31 2.70 ns
-1 0.53 3.25 1004 | 094 | 038 |331 (151 |29 | 1.88 | 5.37 | 2.71 ns
16 mA STD 0.63 3.60 | 0.05 | 1.10 | 0.45 1.78 | 1.37 | 3.53 | 3.98 | 2.95 | 2.57 ns
-1 0.53 3.07 | 0.04 [ 0.94 | 0.38 1.78 | 1.37 | 3.00 | 3.38 | 295 | 2.57 ns
24 mA STD 0.63 333 1005|110 | 0.45 164 | 113 | 3.60 | 4.39 | 2.81 2.33 ns
-1 053 | 283 (0.04 | 094 0.38 164 [ 1.13 | 3.06 | 3.74 | 2.82 | 2.33 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-40+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°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 | ton | tey [teour | tzu | tzw | tiz | thz | tas | tzus | Units
4 mA STD 063 [ 11.09 | 0.05|1.10| 045 | 11.30 | 9.63 | 1.41 | 1.29 | 13.72 | 12.04 ns
-1 0.53 944 | 0.04 [ 094 | 0.38 961 | 819 (141 (1.29 | 11.67 | 10.25 ns
6 mA STD 0.63 7.87 |1 005|110 | 0.45 8.02 | 6.80| 159 | 159 | 10.43 | 9.22 ns
-1 0.53 6.69 | 0.04 | 0.94 | 0.38 6.82 (578 159 (1.60 | 8.88 7.84 ns
8 mA STD 0.63 7.87 |1 0.05]|1.10| 0.45 8.02 | 6.80| 159 | 1.59 | 10.43 | 9.22 ns
-1 0.53 6.69 | 0.04 | 0.94 | 0.38 6.82 | 578 1159 | 1.60 | 8.88 7.84 ns
12 mA STD 0.63 6.04 | 0.05] 110 | 0.45 6.15 | 527 [ 1.71 [ 1.79 | 8.57 7.69 ns
-1 0.53 514 | 0.04 [ 0.94 | 0.38 523 | 448 [ 1.71 (179 | 7.29 6.54 ns
16 mA STD 0.63 5.63 | 0.05| 1.10 | 0.45 574 | 494|174 | 184 | 8.16 7.36 ns
-1 0.53 479 |1 0.04 094 | 0.38 488 | 420174184 | 6.94 6.26 ns
24 mA STD 0.63 525 | 005|110 | 045 534 | 492 (177 [ 2.04 | 7.76 7.34 ns
-1 0.53 446 | 0.04 094 | 0.38 455 | 418 | 1.77 | 2.04 | 6.60 6.24 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-41+ 3.3V LVTTL/ 3.3V LVCMOS High Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V

Applicable to Standard Plus /O Banks

Drive Speed
Strength | Grade | tpout | top | toin | tey | teout | tz | tzn | tz | thz | tzus | tzus | Units
4 mA STD 0.63 779 1 0.05]| 108 | 045 [ 794 | 6.80 | 122 [ 1.23 | 7.94 | 6.80 ns
-1 0.55 6.85 | 0.04 [ 095 | 039 | 6.98 | 598 | 1.26 | 1.27 | 6.98 | 5.98 ns
6 mA STD 0.63 487 [ 0.05 | 1.08 | 045 | 496 | 413 | 1.38 | 1.51 [ 496 | 4.13 ns
-1 0.55 428 | 0.04 | 095 | 039 | 436 | 3.63 | 142 | 1.56 | 4.36 | 3.63 ns
8 mA STD 0.63 487 | 0.05 | 1.08 | 045 | 496 | 413 | 1.38 | 1.51 | 496 | 4.13 ns
-1 055 | 428 |1 0.04|095| 039 | 436|363 | 142 | 156 | 4.36 | 3.63 ns
12 mA STD 0.63 3.42 [ 0.05 | 1.08 | 0.45 1.69 | 1.38 | 3.02 | 3.48 | 1.69 | 1.38 ns
-1 0.55 3.01 [ 0.04 | 0.95 | 0.39 1.74 | 143 | 2.65 | 3.06 | 1.74 | 1.43 ns
16 mA STD 0.63 342 | 0.05 | 1.08 | 0.45 169 | 1.38 | 3.02 | 3.48 [ 1.69 | 1.38 ns
-1 0.55 3.01 | 0.04 | 095 | 0.39 1.74 | 143 | 265 | 3.06 | 1.74 | 1.43 ns
Notes:

1. Software default selection highlighted in gray.

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

Table 2-42+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Applicable to Standard Plus /O Banks

Drive Speed
Strength | Grade | tpoyt | top | toin | tey [teout | tzr | tzu | tiz | thz | tzs | tzus | Units
4 mA STD 0.63 1047 | 0.05 ( 1.08 | 045 | 1066 | 9.11 [ 1.22 | 1.16 | 10.66 | 9.1 ns
-1 0.55 9.21 | 0.04 | 095 | 0.39 9.38 | 8.01]126|1.20| 9.38 | 8.01 ns
6 mA STD 0.63 7.25 | 0.05]1.08 | 045 738 | 6.37 | 1.38 | 144 | 7.38 | 6.37 ns
-1 0.55 6.37 | 0.04 | 0.95 | 0.39 6.49 | 560|143 1149 | 6.49 | 5.60 ns
8 mA STD 0.63 725 | 0.05|1.08 [ 0.45 738 | 6.37 | 1.38 [ 1.44 | 7.38 | 6.37 ns
-1 0.55 6.37 | 0.04 | 0.95 [ 0.39 6.49 | 560|143 (149 | 649 | 5.60 ns
12 mA STD 0.63 546 | 0.05 | 1.08 [ 0.45 556 | 4.88 | 149 (161 | 556 | 4.88 ns
-1 0.55 480 | 0.04 [ 095 | 0.39 489 | 429|154 | 167 | 4.89 | 4.29 ns
16 mA STD 0.63 546 | 0.05]1.08 | 045 556 | 488149 | 161 | 556 | 4.88 ns
-1 0.55 480 | 0.04 | 095 | 0.39 489 | 429|154 | 167 | 4.89 | 4.29 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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2.5V LVCMOS
Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 2.5V applications.

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Table 2-43 + Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

25V

LVCMOS VIL VIH VoL VOH |(loL |loH losL losH e | hH
Drive Min. Max. Min. Max. Max Min. Max. Max.

Strength v v v v v V [mA[mA| mA' mA!  |pAZ|pA2
2 mA -0.3 0.7 1.7 3.6 0.7 1.7 212 18 16 10 | 10
6 mA -0.3 0.7 1.7 3.6 0.7 1.7 6 | 6 37 32 10 | 10
12 mA -0.3 0.7 1.7 3.6 0.7 1.7 12 [ 12 74 65 10 | 10
16 mA -0.3 0.7 1.7 3.6 0.7 1.7 16 | 16 87 83 10 | 10
24 mA -0.3 0.7 1.7 3.6 0.7 1.7 24 | 24 124 169 10 | 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.

2. Currents are measured at 125°C junction temperature.

3. Software default selection highlighted in gray.

Table 2-44 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus /0O Banks

25V

LVCMOS VIL VIH VoL VOH |loL |loH losL losH e | hH
Drive Min. Max. Min. Max. Max. Min.

Strength v v v v ', V  [mA|mA| Max., mA' | Max., mA! [pAZ|pA2
2 mA -0.3 0.7 1.7 3.6 0.7 1.7 2|2 18 16 10 | 10
6 mA -0.3 0.7 1.7 3.6 0.7 1.7 6 | 6 37 32 10 | 10
12 mA -0.3 0.7 1.7 3.6 0.7 1.7 12 | 12 74 65 10 | 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.

2. Currents are measured at 125°C junction temperature.

3. Software default selection highlighted in gray.

Rto VCClfort /t, /t
. R=1k Lz tzLl z1s
Test Point R to GND for ty, / t, / t
:|_ Test Point HZ T "ZH7"ZHS
Datapath 35 pF
P T P Enable Path == 35 oF for t,, / tyus / ty / ty g
35 pF for tyz/ t 7

Figure 2-8 « AC Loading

Table 2-45 « AC Waveforms, Measuring Points, and Capacitive Loads

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

0 25 1.2 35

Note: *Measuring point = Vi, See Table 2-18 on page 2-17 for a complete table of trip points.
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Table 2-70

1.5 V LVCMOS High Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpoyr | top | toin | tey [teour | tzu | tzn | tz | thz | tzs | tzws | Units

2mA STD 064 |876 005|159 | 046 |763|9.35|1.87|1.50 [ 10.13 | 11.851 ns
-1 055 | 745|004 |135| 039 | 649 795|187 150 | 8.62 | 10.081 ns

4 mA STD 0.64 | 541 (005|159 046 | 542|594 | 207 | 1.84 | 7.92 8.442 ns
-1 0.55 | 4.60 | 0.04 | 1.35 | 0.39 | 461 | 5.05| 2.07 | 1.85 | 6.74 7.181 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-71

1.5 VLVCMOS Low Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus 1/O Banks

Drive Speed

Strength | Grade | tpour | top | toin | tpy |teout | tzL | tzn | tiz | thz | tzs | tzus | Units

2mA STD 0.64 | 13.51 | 0.05|1.45| 046 | 1432 (1429 [ 1.88 [ 1.43 | 16.82 [ 16.794 | ns
-1 055 | 1149 | 0.04 | 1.23 | 0.39 | 1218 | 12.16 [ 1.88 [ 1.43 [ 14.31 [ 14286 | ns

4 mA STD 0.64 [ 10.38|0.05| 145 046 | 11.40 | 10.67 | 2.07 | 1.77 | 13.90 | 13.175 | ns
-1 0.55 | 883 | 0.04|123| 039 | 9.70 | 9.08 [ 2.07 [ 1.77 | 11.82 [ 11.207 | ns

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

Table 2-72 »

1.5 V LVCMOS High Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tey | teout | tzL | tzn | tz | thz | tas | tzus | Units
2mA STD 0.63 9.05 (005|156 | 045 [ 738 |9.05 (181 (145 | 9.80 | 11.47 ns
-1 0.53 770 1004|132 | 038 | 6.287.70 | 1.81 | 1.45 | 8.34 | 9.75 ns
4 mA STD 0.63 575 1005|156 | 045 | 525 (575|200 |1.78 | 7.67 | 8.17 ns
-1 053 | 489|004 |132 | 038 | 446 |4.89 | 200 | 1.78 | 6.52 | 6.95 ns
6 mA STD 0.63 505 005|156 | 045 | 492 | 505 | 2.04 | 1.87 | 7.34 | 7.47 ns
-1 053 (429 (004 (132 ]| 038 | 419|429 | 204|187 |6.24 | 6.35 ns
8 mA STD 063 | 441 |1 005|156 | 045 | 218 | 191 | 427 | 455 | 3.35 | 3.11 ns
-1 0.53 3751004132 | 038 | 218 (191 | 3.63|3.87 | 3.35| 3.1 ns
12 mA STD 063 |441 (005|156 | 045 | 218 | 191 | 427 | 455 | 3.35 [ 3.11 ns
-1 0.53 3751004 | 132 | 038 | 218 [ 1.91 | 3.63 | 3.87 | 3.35 | 3.1 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Bourns Part Number: CAT16-LV4F12

OUTBUF_LVDS FPGA P | VT / """ FPGA
- | &__(\/&\65 Q : Z,=500Q
| : + INBUF_LVDS
%5140 Q %100 Q ~
1 165 Q Zy=50Q
N L N
Figure 2-12 « LVDS Circuit Diagram and Board-Level Implementation
Table 2-82 « Minimum and Maximum DC Input and Output Levels
DC Parameter Description Min. Typ. Max. Units
VCCI Supply Voltage 2.375 25 2.625 \%
VOL Output Low Voltage 0.9 1.075 1.25 \Y,
VOH Output High Voltage 1.25 1.425 1.6 \%
VI Input Voltage 0 - 2.925 \%
VODIFF Differential Output Voltage 250 350 450 mV
VOCM Output Common-Mode Voltage 1.125 1.25 1.375 \Y,
VICM Input Common-Mode Voltage 0.05 1.25 2.35 V
VIDIFF Input Differential Voltage 100 350 - mV
Table 2-83 « 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 = Vitrip. See Table 2-18 on page 2-17 for a complete table of trip points.

Timing Characteristics

Table 2-84 « LVDS

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Speed Grade toout tpp toin tpy Units
Std. 0.64 2.05 0.05 1.79 ns
-1 0.55 1.74 0.04 1.52 ns

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

Table 2-85+« LVDS

Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =2.3 V
Speed Grade tpouT tpp toin tpy Units
Std. 0.63 1.98 0.05 1.73 ns
-1 0.53 1.68 0.04 1.47 ns

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

2-50 Revision 5



&S Microsemi

Automotive ProASIC3 DC and Switching Characteristics

Table 2-90 « 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
torp Data Hold Time for the Output Data Register F, H
tosue Enable Setup Time for the Output Data Register GH
torEe 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 I, H
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLka Clock-to-Q of the Input Data Register A E
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
tiPrE2Q Asynchronous Preset-to-Q of the Input Data Register D E
YREMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
YRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

Note: *See Figure 2-15 on page 2-53 for more information.
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Table 2-93 « Input Data Register Propagation Delays
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V

Parameter Description -1 | Std. | Units
ticLka Clock-to-Q of the Input Data Register 0291034 | ns
tisup Data Setup Time for the Input Data Register 0.3110.37| ns
tiHD Data Hold Time for the Input Data Register 0.0010.00 | ns
tisue Enable Setup Time for the Input Data Register 0441052 | ns
tiHE Enable Hold Time for the Input Data Register 0.000.00| ns
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register 0541064 | ns
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register 0541064 | ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 (0.00 | ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.2710.31| ns
Y 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 0251030 | ns
tickMPWH Clock Minimum Pulse Width High for the Input Data Register 0411048 | ns
tickmPwL Clock Minimum Pulse Width Low for the Input Data Register 0.37 1043 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Figure 2-25 « Timing Model and Waveforms
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Timing Characteristics

Table 2-104 - Combinatorial Cell Propagation Delays

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425V

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=1A tep 049 | 0.57 ns
AND2 Y=A-B tep 0.57 | 0.67 ns
NAND2 Y =1(A-B) trp 0.57 | 0.67 ns
OR2 Y=A+B trp 0.59 | 0.69 ns
NOR2 Y =1(A+B) trp 0.59 | 0.69 ns
XOR2 Y=A®B tep 0.90 1.05 ns
MAJ3 Y =MAJ(A, B, C) tep 0.85 1.00 ns
XOR3 Y=A®B®DC tep 1.06 | 1.25 ns
MUX2 Y=AIS+BS tep 062 | 0.72 ns
AND3 Y=A-B-C trp 0.68 | 0.80 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for

derating values.

Table 2-105 - Combinatorial Cell Propagation Delays

Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425V

Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=IA tep 0.48 | 0.56 ns
AND2 Y=A-B teD 0.56 | 0.66 ns
NAND2 Y =I(A-B) tep 0.56 | 0.66 ns
OR2 Y=A+B teD 0.58 | 0.68 ns
NOR2 Y =!(A+B) teD 0.58 | 0.68 ns
XOR2 Y=A®B tep 0.88 | 1.03 ns
MAJ3 Y =MAJ(A, B, C) tep 0.83 | 0.98 ns
XOR3 Y=A®BDC tep 1.04 | 1.23 ns
MUX2 Y=AIS+BS tep 0.60 | 0.71 ns
AND3 Y=A-B-C tep 0.67 | 0.79 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for

derating values.
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S Microsemi

Automotive ProASIC3 DC and Switching Characteristics

Embedded SRAM and FIFO Characteristics

SRAM
RAM4K9 RAM512x18 FIFO4K18
—| ADDRA11 DOUTA8 [—  — RADDRS RD17
—1 ADDRA10 DOUTA? — RADDR7? RD16 — RW2 RD17 F—
: . . . — Ewg RD16 [
—| ADDRAO  DOUTAO —| RADDRO RDO w2 :
— DINA8 W —
— DINA7 WWO RDO
. — ESTOP
. — FSTOP FULL f—
. - AFULL —
—] DINAO — EMPTY —
— RWO — AEVAL11 AEMPTY —
— AEVAL10
— WIDTHAT1 .
— WIDTHAO
—1 PIPE |
— PIPEA AEVALO
- ‘éVL'\}’l(/iDEA — AFVALT1
— AFVAL10
—d WENA —q REN .
—PpCLka —PRCLK :
—{ ADDRB11 DOUTBS — WADDRS — AFVALO
— ADDRB10 DOUTB? — WADDRY? REN
. . . —a RBLK
1 apt } . —DPDRCLK
ADDRBO DOUTBO —| wAbDRO
— wWD17
— WD16 —1 wb17
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—1 DINB7 : WD16
. —1 wDo :
— DINBO —1 wpo
—{ wwi
— WIDTHB1 — wwo —d WEN
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— WMODEB PWCLK
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—d WENB —q WEN
—PDCLKB —DWCLK
RESET RESET RESET
Figure 2-30 - RAM Models
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JTAG 1532 Characteristics

JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to
the corresponding standard selected; refer to the I/O timing characteristics in the "User 1/O

Characteristics" section on page 2-12 for more details.

Timing Characteristics

Table 2-125 « JTAG 1532
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Parameter Description -2 | 1 Std. Units
tpisu Test Data Input Setup Time ns
toiHD Test Data Input Hold Time ns
trMssu Test Mode Select Setup Time ns
trMDHD Test Mode Select Hold Time ns
trckeq Clock to Q (data out) ns
trsTB20 Reset to Q (data out) ns
Frekmax TCK Maximum Frequency 20 | 20 20 MHz
tTRSTREM ResetB Removal Time ns
tTRSTREC ResetB Recovery Time ns
trrRsTMPW ResetB Minimum Pulse ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for
derating values.
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&S Microsemi

Package Pin Assignments

FG144
Pin Number A3P250 Function
K1 GEBO0/IO99NDB3
K2 GEA1/1098PDB3
K3 GEAO0/I098NDB3
K4 GEA2/I097RSB2
K5 I0O90RSB2
K6 I084RSB2
K7 GND
K8 I066RSB2
K9 GDC2/1063RSB2
K10 GND
K11 GDAO0/I060VDB1
K12 GDB0/I059VDB1
L1 GND
L2 VMV3
L3 GEB2/I096RSB2
L4 1091RSB2
L5 VCCIB2
L6 1082RSB2
L7 I080RSB2
LS8 1072RSB2
L9 TMS
L10 VITAG
L11 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/I095RSB2
M3 1092RSB2
M4 I089RSB2
M5 1087RSB2
M6 IO85RSB2
M7 I078RSB2
M8 1076RSB2
M9 TDI
MI10 VCCIB2
Ml1 VPUMP
M12 GNDQ
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&S Microsemi

Package Pin Assignments

FG144
Pin Number [ A3P1000 Function
K1 GEBO0/I0O189NDB3
K2 GEA1/10188PDB3
K3 GEA0/I0188NDB3
K4 GEA2/I0187RSB2
K5 I0169RSB2
K6 10152RSB2
K7 GND
K8 I0117RSB2
K9 GDC2/I0116RSB2
K10 GND
K11 GDAO0/I0113NDB1
K12 GDB0/I0112NDB1
L1 GND
L2 VMV3
L3 GEB2/I0186RSB2
L4 10172RSB2
L5 VCcCIB2
L6 I0153RSB2
L7 10144RSB2
L8 I0140RSB2
L9 TMS
L10 VJTAG
L11 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/10185RSB2
M3 I0173RSB2
M4 I0168RSB2
M5 I0161RSB2
M6 I0156RSB2
M7 10145RSB2
M8 I0141RSB2
M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ
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&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

FG256 FG256 FG256
Pin Number| A3P1000 Function Pin Number| A3P1000 Function Pin Number| A3P1000 Function
A1 GND C5 GACO0/I004RSB0 E9 I047RSB0O
A2 GAAO0/IO00RSBO C6 GAC1/I005RSB0O E10 VCCIBO
A3 GAA1/I0O01RSBO c7 I025RSB0 E11 VCCIBO
A4 GABO0/IO02RSB0 C8 I036RSBO E12 VMV1
A5 I016RSB0 C9 I042RSB0 E13 GBC2/I1080PDB1
A6 I022RSB0 C10 I049RSB0 E14 I083PPB1
A7 I028RSB0 Cc1 I056RSB0 E15 1086PPB1
A8 IO35RSB0 C12 GBCO0/I072RSB0 E16 I087PDB1
A9 I045RSB0 C13 I062RSB0 F1 10217NDB3
A10 IO50RSB0O C14 VMVO F2 10218NDB3
A11 IO55RSB0 C15 I078NDB1 F3 10216PDB3
A12 I061RSBO C16 I081NDB1 F4 10216NDB3
A13 GBB1/I075RSB0 D1 10222NDB3 F5 VCCIB3
A14 GBAO0/IO76RSB0 D2 10222PDB3 F6 GND
A15 GBA1/I077RSB0 D3 GAC2/10223PDB3 F7 VCC
A16 GND D4 I0223NDB3 F8 VCC
B1 GAB2/10224PDB3 D5 GNDQ F9 vVCcC
B2 GAA2/10225PDB3 D6 I023RSB0 F10 vVCcC
B3 GNDQ D7 I029RSB0 F11 GND
B4 GAB1/IO03RSB0O D8 I033RSB0 F12 VCCIB1
B5 I017RSB0O D9 I046RSB0 F13 IO83NPB1
B6 I021RSB0O D10 I052RSB0 F14 IO86NPB1
B7 I027RSB0 D11 I0O60RSB0O F15 I090PPB1
B8 I034RSB0O D12 GNDQ F16 I087NDB1
B9 I044RSB0 D13 IO80NDB1 G1 10210PSB3
B10 I0O51RSB0O D14 GBB2/I079PDB1 G2 10213NDB3
B11 I0O57RSB0 D15 I079NDB1 G3 10213PDB3
B12 GBC1/1073RSB0 D16 I082NSB1 G4 GFC1/10209PPB3
B13 GBBO0/I074RSB0 E1 10217PDB3 G5 VCCIB3
B14 I071RSB0O E2 10218PDB3 G6 vVCcC
B15 GBA2/1078PDB1 E3 10221NDB3 G7 GND
B16 1081PDB1 E4 10221PDB3 G8 GND
C1 10224NDB3 E5 VMVO G9 GND
C2 10225NDB3 E6 VCCIBO G10 GND
C3 VMV3 E7 VCCIBO G11 vVCC
C4 I011RSBO ES8 I038RSB0O G12 VCCIB1
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