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&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Temperature Grade Offerings

Package A3P060 A3P125 A3P250 A3P1000
vQ100 C I T C, I T C I T -
FG144 C I T C I T C I T C I T
FG256 - - CILT C I T
FG484 - - - C, I, T
QNG132 - C, 1T C, I T -
Notes:

1. C = Commercial temperature range: 0°C to 70°C
2. | = Industrial temperature range: —40°C to 85°C
3. T = Automotive temperature range: Grade 2 and Grade 1 AEC-Q100
Grade 2 =105°C Tpand 115°C T,
Grade 1=125°C Ty and 135°C T,
4. Specifications for Commercial and Industrial grade devices can be found in the ProASIC3 Flash Family FPGAs datasheet.

Speed Grade and Temperature Grade Matrix

Temperature Grade Std. -1
T (Grade 1 and Grade 2), Commercial, Industrial 3 3
Notes:

1. T = Automotive temperature range: Grade 2 and Grade 1 AEC-Q100
Grade 2 =105°C Tpand 115°C T,
Grade 1=125°C Ty and 135°C T
2. Specifications for Commercial and Industrial grade devices can be found in the ProASIC3 Flash Family FPGAs datasheet.

Contact your local Microsemi SoC Products Group representative for device availability:
http://www.microsemi.com/soc/contact/default.aspx.
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Automotive ProASIC3 Flash Family FPGAs

Advanced Architecture

The proprietary Automotive ProASIC3 architecture provides granularity comparable to standard-cell
ASICs. The Automotive ProASIC3 device consists of five distinct and programmable architectural
features (Figure 1-1 and Figure 1-2 on page 1-4):

* FPGA VersaTiles

+ Dedicated FlashROM

* Dedicated SRAM memory
+ Extensive CCCs and PLLs
* Advanced I/O structure

The FPGA core consists of a sea of VersaTiles. Each VersaTile can be configured as a three-input logic
function, a D-flip-flop (with or without enable), or a latch by programming the appropriate flash switch
interconnections. The versatility of the Automotive ProASIC3 core tile as either a three-input lookup table
(LUT) equivalent or a D-flip-flop/latch with enable allows for efficient use of the FPGA fabric. The
VersaTile capability is unique to the Microsemi ProASIC family of third-generation-architecture flash
FPGAs. VersaTiles are connected with any of the four levels of routing hierarchy. Flash switches are
distributed throughout the device to provide nonvolatile, reconfigurable interconnect programming.
Maximum core utilization is possible for virtually any design.
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Figure 1-1 « Automotive ProASIC3 Device Architecture Overview with Two I/O Banks (A3P060 and A3P125)
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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.

2-6
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Automotive ProASIC3 Flash Family FPGAs

Table 2-21 « 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
Standard Plus 1/O Banks

g g
E s | 8
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o g | £ |k

= © = ©

»n 14 'S c -

2 % E |2 'é o z > 3 4| N| Q| 2 2
WOStandard | § |5 | S |d | S| S| 5| &|le| N | S| J|F|FN|F|S
3.3V LVTTL/ 12mA |High|35pF| — ]0.55]|3.01|0.0410.95|0.39|1.74|1.43|2.65|3.06|1.74|1.43 |ns
3.3V LVCMOS
25V LVCMOS| 12mA |High|[35pF| — |0.55|3.05(0.04|1.23(0.39(3.11(2.99(1.56(1.69(5.23(5.11 [ns
1.8V LVCMOS| 8mA High [35pF| — 10.55|3.73|0.04|1.16|0.39|3.65|3.86(1.62(1.68|5.78 (5.99 [ns
1.5VLVCMOS| 4 mA High (35 pF| — |0.55|4.60|0.04|1.35/0.39|4.61|5.05(2.07(1.85(6.74(7.18 [ns
3.3V PCI Per PCI [ High |10 pF 252(0.55(2.19/0.04 [0.81[0.39(1.27(0.94|2.65|3.06 [ 1.27[0.94 | ns

spec
3.3V PCI-X Per PCI-X| High | 10 pF 252(0.55(2.19]0.04[0.79(0.39(1.27[0.94|2.65|3.06 [ 1.27 [ 0.94 | ns

spec
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 PCI specifications. See Figure 2-11 on page 2-48 for
connectivity. This resistor is not required during normal operation.
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Automotive ProASIC3 Flash Family FPGAs

Table 2-29 « 1/0O Short Currents IOSH/IOSL
Applicable to Standard Plus /O Banks

Drive Strength losL (MA)* losH (MA)*
3.3 VLVTTL/3.3VLVCMOS 2mA 27 25
4 mA 27 25
6 mA 54 51
8 mA 54 51
12 mA 109 103
16 mA 109 103
2.5V LVCMOS 2mA 18 16
6 mA 37 32
12 mA 74 65
1.8 V LVCMOS 2mA 1 9
4 mA 22 17
6 mA 44 35
8 mA 44 35
1.5V LVCMOS 2mA 16 13
4 mA 33 25
3.3 V PCI/PCI-X Per PCI/PCI-X specification 109 103

Note: *T;=100°C

The length of time an 1/0O can withstand lggp/los. events depends on the junction temperature. The
reliability data below is based on a 3.3 V, 12 mA I/O setting, which is the worst case for this type of

analysis.

For example, at 110°C, the short current condition would have to be sustained for more than three
months to cause a reliability concern. The I/O design does not contain any short circuit protection, but
such protection would only be needed in extremely prolonged stress conditions.

Table 2-30 « Duration of Short Circuit Event before Failure

Temperature Time before Failure
-40°C > 20 years

0°C > 20 years
25°C > 20 years
70°C 5 years

85°C 2 years

100°C 6 months
110°C 3 months
125°C 25 days

135° 12 days
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Automotive ProASIC3 DC and Switching Characteristics

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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Automotive ProASIC3 DC and Switching Characteristics

Table 2-58 « 1.8 V LVCMOS Low Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Advanced I/O Banks
Drive Speed
Strength | Grade | tpour | top | toin | tey |teout | tzL | tzn | tiz | thz | tzs | tzus | Units
2mA STD 0.64 | 17.36 | 0.05 | 1.45| 046 | 1578 | 17.36 | 1.53 [ 0.87 | 18.28 | 19.864 | ns
-1 0.55 | 14.77 | 0.04 | 1.23 | 0.39 | 13.42 | 14.77 [ 1.54 [ 0.87 | 15.55 | 16.897 | ns
4 mA STD 0.64 | 11.71 | 005|145 | 046 | 1164 | 11.71 [ 1.78 [ 1.48 [ 14.14 | 14214 | ns
-1 055 | 996 | 0.04|123| 039 | 990 | 9.96 [1.78 [ 1.48 | 12.03 | 12.091 ns
6 mA STD 0.64 | 9.00 | 005|145 | 046 | 9.17 | 8.77 [1.95|1.77 | 11.67 | 11.267 ns
-1 055 | 766 | 004 |123| 039 | 780 | 746 [1.95(1.77 | 9.92 | 9.585 ns
8 mA STD 0.64 | 839 |005|145| 046 | 854 | 816 [1.99 | 1.85| 11.04 | 10.66 ns
-1 055 | 714 | 004|123 | 039 | 727 | 6.94 (199|185 9.40 | 9.068 ns
12 mA STD 0.64 | 815 | 0.05|145| 046 | 8.09 | 8.15 | 2.05(2.14 | 10.59 | 10.654 | ns
-1 0.55 | 6.94 |004|123| 039 | 6.88 | 6.94 [2.05|2.14 | 9.01 | 9.063 ns
16 mA STD 0.64 | 815 | 0.05|145| 046 | 8.09 | 8.15 [ 2.05(2.14 | 10.59 | 10.654 | ns
-1 0.55 | 6.94 |004|123| 039 | 6.88 | 6.94 [2.05|2.14 | 9.01 | 9.063 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-59 « 1.8 V LVCMOS High Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus /0O Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzu | tzn | tz | thz | tas | tzus | Units
2 mA STD 064 | 13.26 | 0.05|1.36 | 046 |9.75 | 12.67 | 1.24 | 0.82 | 12.26 | 15.17 ns
-1 055 [ 11.28 [ 0.04 | 116 0.39 | 8.30 | 10.78 | 1.24 | 0.83 | 10.43 | 12.905 ns
4 mA STD 0.64 773 (005|136 046 [6.13| 7.25 | 146 | 1.41 | 8.63 9.749 ns
-1 0.55 6.58 [0.04 | 116 | 039 [521 | 6.17 | 146 [ 1.41 | 7.34 8.293 ns
6 mA STD 0.64 497 | 005136 | 046 | 429 | 454 (162|168 | 6.79 7.039 ns
-1 0.55 423 | 004 (116 | 039 | 365| 3.86 (162|168 | 578 5.987 ns
8 mA STD 0.64 439 | 005(136| 046 | 429 | 454 (162|168 | 6.79 7.039 ns
-1 0.55 3.73 | 004 (116 | 0.39 [ 3.65| 3.86 | 1.62| 1.68 | 5.78 5.987 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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Automotive ProASIC3 Flash Family FPGAs

Table 2-73 + 1.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Advanced I/O Banks
Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzr | tzu | tiz | thz | tzis | tzws | Units
2mA STD 0.63 | 13.83 | 0.05|140| 045 | 13.86 | 13.83 | 1.82 (139 | 16.28 | 16.25 | ns
-1 0.53 | 11.76 | 0.04 | 1.19 | 0.38 | 11.79 | 11.76 | 1.82 | 1.39 | 13.85 [ 13.82 | ns
4 mA STD 0.63 | 10.83 | 0.05| 140 | 045 | 11.03 | 10.33 | 2.00 | 1.71 | 1345 | 1275 | ns
-1 053 | 921 | 004|119 038 | 9.38 | 879 [2.01|1.72| 1144 [ 1084 | ns
6 mA STD 0.63 | 10.10 | 0.05 | 1.40 [ 0.45 | 10.28 | 9.62 | 2.05|1.80 | 12.70 | 12.04 | ns
-1 053 | 859 | 004|119 038 | 875 | 818 |2.05|1.80| 10.81 [ 1024 | ns
8 mA STD 063 | 964 | 005|140 | 045 | 982 | 9.62 | 211 [ 212 | 1223 | 1204 | ns
-1 0.53 | 820 | 004|119 0.38 | 835 | 818 | 211|212 | 1041 [ 1024 | ns
12 mA STD 063 | 964 | 005|140 | 045 | 982 | 9.62 | 211 (212 | 1223 | 1204 | ns
-1 053 | 820 | 004|119 038 | 835 | 818 | 211|212 | 1041 [ 1024 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
Table 2-74 + 1.5V LVCMOS High Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus 1/O Banks
Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy | teout | tzL | tzn | tz | thz | tas | tzus | Units
2mA STD 0.63 | 847 | 0.05| 154 | 045 [ 7.38 | 9.05 | 1.81 | 1.45 | 9.80 | 11.47 ns
-1 053 | 721|004 |131| 038 (628 |7.70 181 | 145|834 | 975 ns
4 mA STD 0.63 | 524 | 005|154 | 045 [ 525 (575|200 | 178 | 7.67 | 8.17 ns
-1 0.53 | 445|004 | 131 | 038 [4.46 | 489 | 2.00 | 1.78 | 6.52 | 6.95 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 2-75+ 1.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus 1/0 Banks
Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy |[teout | tzr | tzu | tiz | thz | tzis | tzws | Units
2mA STD 0.63 | 13.07 | 0.05|140| 0.45 | 13.86 | 13.83 | 1.82 | 1.39 | 16.28 | 16.25 ns
-1 0.53 | 11.12 | 0.04 {119 | 0.38 | 11.79 | 11.76 | 1.82 | 1.39 | 13.85 | 13.82 ns
4 mA STD 0.63 [ 10.04 [ 0.05 140 | 045 | 11.03 | 10.33 | 2.00 | 1.71 | 13.45 | 12.75 ns
-1 0.53 854 | 004 (119 0.38 | 9.38 | 879 | 2.01|1.72 | 11.44 | 10.84 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Revision 5

2-47



&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Input Register
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Figure 2-17 < Input Register Timing Diagram

Timing Characteristics

Table 2-92 « Input Data Register Propagation Delays
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425V

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 0.3210.38| ns
tiHD Data Hold Time for the Input Data Register 0.0010.00 | ns
tisue Enable Setup Time for the Input Data Register 045053 | ns
tiHE Enable Hold Time for the Input Data Register 0.0010.00 | ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.55|0.65| ns
tiPrE2Q Asynchronous Preset-to-Q of the Input Data Register 0.55(0.65| ns
YREMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00|0.00| ns
YiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.27(0.32| ns
Y\ REMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00|0.00| ns
YRECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.2710.32 | ns
tiweLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0251030 | ns
twPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.25(0.30| ns
tickmMPWH Clock Minimum Pulse Width High for the Input Data Register 0.4110.48| ns
tickmPwWL Clock Minimum Pulse Width Low for the Input Data Register 0.37 (043 | 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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Output Enable Register
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Figure 2-19 «

Output Enable Register Timing Diagram

Timing Characteristics

Table 2-96 « Output Enable Register Propagation Delays
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V

Parameter Description -1 [ Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.5410.64| ns
toesup Data Setup Time for the Output Enable Register 0.38(0.45| ns
toEHD Data Hold Time for the Output Enable Register 0.000.00| ns
toEsUE Enable Setup Time for the Output Enable Register 0.53(0.62| ns
toEHE Enable Hold Time for the Output Enable Register 0.0010.00| ns
toecLr2q | Asynchronous Clear-to-Q of the Output Enable Register 0811095 ns
toepre2q | Asynchronous Preset-to-Q of the Output Enable Register 0.811095| 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 0.2710.32| 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 0.2710.32| 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 0.37|043| 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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VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The ProASIC3 library offers all combinations of LUT-3 combinatorial functions. In this section, timing
characteristics are presented for a sample of the library. For more details, refer to the Fusion, IGLOO/e,
and ProASIC3/E Macro Library Guide.
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Figure 2-24 « Sample of Combinatorial Cells
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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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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 :
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—1 DINB7 : WD16
. —1 wDo :
— DINBO —1 wpo
—{ wwi
— WIDTHB1 — wwo —d WEN
—1 WIDTHBO —a WBLK
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RESET RESET RESET
Figure 2-30 - RAM Models
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Timing Waveforms

< teve >

<— tokH tokL =
CLK /—L//—L

tas | faH |

RIADDR SOK_Ar XXX A XXX P XKKKK

teks
BLK \
ens tENH
WEN y, ’\

DOUT|RD D,

A

>"

tooH1

Figure 2-31 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.

<3 tCYC >

~—tokH tekL —*
CLK __ / /—L//—L

t t
AS | A

[RIWIADDR XX Aqg >‘<><><><>< AL XXX Ay XXX
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DOUT|RD D, ><ZZ>}< Dy X XXX Dy
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Figure 2-32 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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tMPwRsTB trsTCH

trRsTFG

FuLL SO

- tRsTAF .
AL TN

WA/RA

(Address Counter) X X X X MATCH (A)

Figure 2-39 * FIFO Reset
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EMPTY

tRckEF
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<>
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(Address Counter) NO MATCH X NOMATCH  » Dist=AEF_TH > MATCH (EMPTY)

Figure 2-40 - FIFO EMPTY Flag and AEMPTY Flag Assertion
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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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QN132
Pin Number | A3P125 Function

c17 IO83RSB1
Cc18 VCCIB1
C19 TCK
C20 VMV1
C21 VPUMP
C22 VJTAG
C23 VCCIBO
C24 NC
C25 NC
C26 GCA1/1055RSB0
c27 GCCO0/I052RSB0
C28 VCCIBO
C29 I042RSB0
C30 GNDQ
C31 GBA1/I040RSBO
C32 GBBO0/I037RSB0O
C33 VCC
C34 I024RSB0
C35 I019RSB0O
C36 I016RSB0O
C37 IO10RSBO
C38 VCCIBO
C39 GAB1/I0O03RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND

S Microsemi

Automotive ProASIC3 Flash Family FPGAs
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FG256

A1 Ball Pad Corner
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Note: This is the bottom view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.actel.com/products/solutions/package/docs.aspx.
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Package Pin Assignments

FG256 FG256 FG256

Pin Number| A3P1000 Function Pin Number| A3P1000 Function Pin Number| A3P1000 Function
G13 GCC1/I091PPB1 K1 GFC2/10204PDB3 M5 VMV3
G14 IO90NPB1 K2 I0204NDB3 M6 VCCIB2
G15 I088PDB1 K3 I0203NDB3 M7 VCCIB2
G16 I088NDB1 K4 10203PDB3 M8 I0147RSB2
H1 GFBO0/I0208NPB3 K5 VCCIB3 M9 10136RSB2
H2 GFA0/10207NDB3 K6 VCC M10 VCCIB2
H3 GFB1/10208PPB3 K7 GND M11 VCCIB2
H4 VCOMPLF K8 GND M12 VMV2
H5 GFCO0/I0209NPB3 K9 GND M13 I0110NDBH1
H6 VCC K10 GND M14 GDB1/10112PPB1
H7 GND K11 VCC M15 GDC1/10111PDB1
H8 GND K12 VCCIB1 M16 I0107NDB1
H9 GND K13 I095NPB1 N1 10194PSB3
H10 GND K14 I0O100NPB1 N2 10192PPB3
H11 VCC K15 I0102NDB1 N3 GEC1/10190PPB3
H12 GCCO0/I091NPB1 K16 10102PDB1 N4 I0192NPB3
H13 GCB1/I092PPB1 L1 I0202NDB3 N5 GNDQ
H14 GCAO0/IO93NPB1 L2 10202PDB3 N6 GEA2/10187RSB2
H15 I096NPB1 L3 I0196PPB3 N7 I0161RSB2
H16 GCBO0/I092NPB1 L4 I0193PPB3 N8 I0155RSB2
J1 GFA2/10206PSB3 L5 VCCIB3 N9 I0141RSB2
J2 GFA1/10207PDB3 L6 GND N10 I0129RSB2
J3 VCCPLF L7 VCC N11 10124RSB2
J4 I0205NDB3 L8 VCC N12 GNDQ
J5 GFB2/10205PDB3 L9 VCC N13 I0110PDB1
J6 VCC L10 VCC N14 VJTAG
J7 GND L11 GND N15 GDCO0/I0O111NDB1
J8 GND L12 VCCIB1 N16 GDA1/10113PDB1
J9 GND L13 GDBO0/IO112NPB1 P1 GEB1/10189PDB3
J10 GND L14 I0106NDB1 P2 GEBO0/I0O189NDB3
J11 vVCcC L15 10106PDB1 P3 VMV2
J12 GCB2/1095PPB1 L16 10107PDB1 P4 I0179RSB2
J13 GCA1/1093PPB1 M1 I0197NSB3 P5 I0171RSB2
J14 GCC2/I096PPB1 M2 I0196NPB3 P6 I0165RSB2
J15 10100PPB1 M3 I0193NPB3 P7 I0159RSB2
J16 GCA2/1094PSB1 M4 GECO0/I0190NPB3 P8 I0151RSB2
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
R17 GDB1/10112PPB1 U9 I0165RSB2 W1 NC
R18 GDC1/I0111PDB1 u10 I0159RSB2 W2 10191PDB3
R19 I0107NDB1 u11 I0151RSB2 W3 NC
R20 VCC u12 I0137RSB2 W4 GND
R21 I0104NDB1 u13 10134RSB2 W5 I0183RSB2
R22 10105PDB1 u14 I0128RSB2 We GEB2/I0186RSB2
T 10198PDB3 u15 VMV1 W7 I0172RSB2
T2 I0198NDB3 u16 TCK W8 I0170RSB2
T3 NC u17 VPUMP W9 I0164RSB2
T4 10194PPB3 u18 TRST W10 I0158RSB2
T5 10192PPB3 u19 GDAO0/I0113NDB1 W11 I0153RSB2
T6 GEC1/I0190PPB3 u20 NC W12 I0142RSB2
T7 I0192NPB3 u21 I0108NDB1 W13 I0135RSB2
T8 GNDQ u22 10109PDB1 W14 I0130RSB2
T9 GEA2/I0187RSB2 V1 NC W15 GDC2/I0116RSB2
T10 I0161RSB2 V2 NC W16 I0120RSB2
T I0155RSB2 V3 GND W17 GDA2/I0114RSB2
T12 I0141RSB2 V4 GEA1/10188PDB3 W18 TMS
T13 I0129RSB2 V5 GEA0/I0188NDB3 W19 GND
T14 I0124RSB2 V6 10184RSB2 W20 NC
T15 GNDQ V7 GEC2/10185RSB2 W21 NC
T16 10110PDB1 V8 I0168RSB2 W22 NC
T17 VJTAG V9 I0163RSB2 Y1 VCCIB3
T18 GDCO0/I0111NDB1 V10 I0157RSB2 Y2 I0191NDB3
T19 GDA1/I0113PDB1 V11 I0149RSB2 Y3 NC
T20 NC V12 I0143RSB2 Y4 I0182RSB2
T21 10108PDB1 V13 I0138RSB2 Y5 GND
T22 I0105NDB1 V14 I0131RSB2 Y6 I0177RSB2
U1 10195PDB3 V15 I0125RSB2 Y7 I0174RSB2
u2 I0195NDB3 V16 GDB2/I0115RSB2 Y8 VCC
u3 I0194NPB3 V17 TDI Y9 VCC
U4 GEB1/I0189PDB3 V18 GNDQ Y10 I0154RSB2
us GEBO0/I0O189NDB3 V19 TDO Y11 I0148RSB2
ué VMV2 V20 GND Y12 I0140RSB2
u7 I0179RSB2 V21 NC Y13 NC
us I0171RSB2 V22 I0109NDB1 Y14 VCC
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