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Figure 1-2 » ProASIC3 Device Architecture Overview with Four I/O Banks (A3P250, A3P600, and A3P1000)

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 ProASIC3 core tile as either a three-input lookup table (LUT) equivalent or as 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.

VersaTiles

The ProASIC3 core consists of VersaTiles, which have been enhanced beyond the ProASICELYS® core tiles. The
ProASIC3 VersaTile supports the following:

» Al 3-input logic functions—LUT-3 equivalent
* Latch with clear or set
+ D-flip-flop with clear or set
» Enable D-flip-flop with clear or set
Refer to Figure 1-3 for VersaTile configurations.

LUT-3 Equivalent D-Flip-Flop with Clear or Set Enable D-Flip-Flop with Clear or Set
X1— Data— —Y Data — —Y
X2—{ LUT-3}—Y CLK— D-FF CLK —] D-FF
X3 CLR— Enable —
clR —

Figure 1-3 + VersaTile Configurations
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RAM Contribution—PMEMORy

Pumemory = Pactt * NeLocks * Freap-cLock * Bz *+ Pact2 * NaLock * Fwrite-cLock * Bs

NgLocks is the number of RAM blocks used in the design.

FreaD-cLock is the memory read clock frequency.

[3, is the RAM enable rate for read operations.

FwrITE-cLOCK IS the memory write clock frequency.

B3 is the RAM enable rate for write operations—guidelines are provided in Table 2-17 on page 2-14.
PLL Contribution—Ppy

PpLL = Poca *+ Pac1s *Felkout

FcLkourt is the output clock frequency.”

Guidelines
Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the toggle rate of a
net is 100%, this means that this net switches at half the clock frequency. Below are some examples:

+ The average toggle rate of a shift register is 100% because all flip-flop outputs toggle at half of the clock
frequency.

+ The average toggle rate of an 8-bit counter is 25%:
— Bit0 (LSB) = 100%
- Bit1 =50%

Bit 2 =25%

Bit 7 (MSB) = 0.78125%
— Average toggle rate = (100% + 50% + 25% + 12.5% + ...+ 0.78125%) / 8
Enable Rate Definition

Output enable rate is the average percentage of time during which tristate outputs are enabled. When nontristate
output buffers are used, the enable rate should be 100%.

Table 2-16 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
Ol Toggle rate of VersaTile outputs 10%
ol I/O buffer toggle rate 10%

Table 2-17 « Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B4 I/0 output buffer enable rate 100%
B, RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%

The PLL dynamic contribution depends on the input clock frequency, the number of output clock signals generated by the PLL, and the
frequency of each output clock. If a PLL is used to generate more than one output clock, include each output clock in the formula by
adding its corresponding contribution (Pac14 * Forkout product) to the total PLL contribution.
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Table 2-39 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

3.3VLVTTL/
3.3VLvVCMOS VIL VIH VOL VOH |IOL [IOH| IOSL IOSH | 1L |1H?
Min Max Min Max Max Min Max Max

Drive Strength ', Y, ', ' Y, V |mA|mA| mA3 mA3  |pA%|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 2 2 25 27 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 4 25 27 10 | 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 6 51 54 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8 8 51 54 10 | 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. 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

3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

b

Rto VCCl fort, »/t, /t
) R=1kQ Lz tzL’ z1s

Test Point R to GND for ty / t,/ t
| Test Point ° O iz iz zns

Datapath T 35PF  Enable Path == 35 pF for t,,,/ tys /ty / ty s
T 35 pF for ty,/t, 7

Figure 2-7 » AC Loading

Table 2-40 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CrLoap (pPF)
0 3.3 1.4 35

Note: *Measuring point = Vitrip. See Table 2-22 on page 2-22 for a complete table of trip points.

2-33 Revision 18




& Microsemi

ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-44 +« 3.3V LVTTL/ 3.3 VLVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard Plus 1/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
2mA Std. 0.66 968 [ 0.04 (1.00| 043 9.86 842 (228221 ] 12.09 | 10.66 ns

—1 056 | 823 |0.04)|085| 036 | 839 | 717 [1.94 | 1.88 [ 10.29 | 9.07 ns
-2 049 | 723 |0.03|0.75| 032 | 736 | 6.29 [1.70 [ 1.65 | 9.03 | 7.96 ns
4 mA Std. 066 | 9.68 | 0.04|1.00( 043 | 9.86 | 842 | 228 |221]12.09 | 10.66 ns
—1 056 | 823 | 0.04|085( 036 | 839 | 717 | 1.94 [ 1.88 | 10.29 | 9.07 ns

-2 049 | 723 |0.03|0.75| 032 | 736 | 6.29 [1.70 [ 1.65 | 9.03 | 7.96 ns

6 mA Std. 0.66 | 6.70 | 0.04|1.00| 043 | 682 | 589 [258 274 9.06 | 8.12 ns

-1 056 | 5,70 | 0.04|0.85| 036 | 580 | 5.01 (220 (233 | 7.71 6.91 ns
-2 049 | 500 |0.03|0.75| 032 | 510 | 440 (193|205 6.76 | 6.06 ns
8 mA Std. 066 | 6.70 | 0.04 | 100 043 | 682 | 589 | 258 (274 | 9.06 | 8.12 ns
—1 056 | 5,70 | 0.04 |085| 0.36 | 580 [ 5.01 | 220 (233 | 7.71 6.91 ns

-2 049 | 500 | 0.03|0.75| 032 | 510 | 4.40 | 193 [205| 6.76 | 6.06 ns

12 mA Std. 0.66 | 5.05 | 0.04|1.00| 043 | 514 | 451 (279 (3.08 | 7.38 | 6.75 ns

—1 056 | 429 |0.04)|085| 036 | 437 | 3.84 (238262 6.28 | 5.74 ns
-2 049 | 3.77 | 0.03|0.75| 032 | 3.84 | 3.37 (209 (230 | 551 5.04 ns
16 mA Std. 066 | 5.05 | 0.04|100 | 043 | 514 | 451 | 279 (3.08| 7.38 | 6.75 ns
—1 056 | 429 |0.04)|085| 036 | 437 | 3.84 (238262 6.28 | 5.74 ns

-2 049 | 3.77 |0.03|0.75| 032 | 3.84 | 3.37 (209230 | 551 5.04 ns

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

Table 2-45« 3.3 VLVTTL /3.3 VLVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/0O Banks

Drive Speed

Strength Grade toout top toin tpy teout tz tzH t 2z thz Units

2mA Std. 0.66 7.07 | 0.04 | 1.00 0.43 720 | 6.23 | 2.07 | 2.15 ns
-1 0.56 6.01 0.04 | 0.85 0.36 6.12 | 530 | 1.76 | 1.83 ns
-2 0.49 528 | 0.03 | 0.75 0.32 537 | 465 | 155 | 1.60 ns

4 mA Std. 0.66 7.07 | 0.04 | 1.00 0.43 720 | 6.23 | 2.07 | 215 ns
-1 0.56 6.01 0.04 | 0.85 0.36 6.12 | 530 | 1.76 | 1.83 ns
-2 0.49 528 | 0.03 | 0.75 0.32 537 | 465 | 155 | 1.60 ns

6 mA Std. 0.66 4.41 0.04 | 1.00 0.43 449 | 375 | 239 | 2.69 ns
-1 0.56 3.75 | 0.04 | 0.85 0.36 382 | 319 | 2.04 | 2.29 ns
-2 0.49 329 | 0.03 | 0.75 0.32 3.36 | 280 | 1.79 | 2.01 ns

8 mA Std. 0.66 4.41 0.04 | 1.00 0.43 449 | 3.75 | 239 | 2.69 ns
—1 0.56 3.75 | 0.04 | 0.85 0.36 382 | 319 | 2.04 | 229 ns
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Table 2-52 « 3.3V LVTTL /3.3 VLVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard Plus 1/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 2 mA Std. 0.60 [ 11.14 ({0.04|1.52| 0.43 | 11.14| 9.54 [3.51|3.61(14.53(12.94| ns

-1 0.51 | 9.48 |0.0411.29| 0.36 | 9.48 | 8.12 (2.99(3.07(12.36| 11.00 | ns

-2 0.45 | 8.32 |0.03|1.14| 0.32 | 8.32 | 7.13 (2.62(2.70(10.85| 9.66 | ns

100 pA 4 mA Std. 0.60 | 6.96 |0.04|1.52| 0.43 | 6.96 | 5.79 (3.99(4.45(10.35| 9.19 | ns

-1 0.51 | 5.92 |0.0411.29| 0.36 | 5.92 | 4.93 (3.39(3.78( 8.81 | 7.82 | ns

-2 0.45 | 5.20 |0.03|1.14| 0.32 | 5.20 | 4.33 |2.98(3.32| 7.73 | 6.86 | ns

100 pA 6 mA Std. 0.60 | 6.96 [0.04|1.52| 0.43 | 6.96 | 5.79 [3.99|4.45(10.35| 9.19 | ns

-1 0.51 | 5.92 |0.0411.29| 0.36 | 5.92 | 4.93 (3.39(3.78( 8.81 | 7.82 | ns

-2 0.45 | 520 |0.03|1.14| 0.32 | 5.20 | 4.33 (2.98(3.32| 7.73 | 6.86 | ns

100 pA 8 mA Std. 0.60 | 4.89 |0.0411.52| 0.43 | 4.89 | 3.92 (4.31(4.98( 8.28 | 7.32 | ns

—1 0.51 | 416 |0.04|1.29( 0.36 | 4.16 | 3.34 |3.67(4.24| 7.04 | 6.22 [ ns

-2 0.45 | 3.65 |0.03|1.14( 0.32 [ 3.65 | 2.93 |3.22(3.72| 6.18 | 546 [ ns

100 pA 16 mA Std. 0.60 | 4.89 |0.04|1.52| 043 [ 489 | 3.92 |4.31(4.98| 828 | 7.32 [ ns

-1 0.51 | 4.16 |0.04|1.29| 0.36 | 4.16 | 3.34 (3.67(4.24| 7.04 | 6.22 | ns

-2 0.45 | 3.65 |0.03|1.14| 0.32 | 3.65 | 2.93 (3.22(3.72| 6.18 | 546 | ns

Notes:

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

2. Software default selection highlighted in gray.
3. 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 2-61 « 2.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
4 mA Std. 060 | 1140 | 0.04 | 131 | 043 | 1122 [ 1140 | 2.68 | 2.20 | 13.45 | 13.63 ns

—1 0.51 969 (004|111 | 036 | 954 | 9.69 (228 (1.88 | 11.44 | 11.60 ns
-2 045 | 851 | 003|098 | 032 | 838 | 851 [2.00( 1.65 | 10.05 | 10.18 ns
6 mA Std. 060 | 7.96 | 0.04 | 131 043 | 811 7.81 [3.05|289 | 10.34 | 10.05 ns
—1 0.51 6.77 | 004|111 | 036 | 6.90 | 6.65 | 259 [ 2.46 | 8.80 | 8.55 ns
-2 045 | 594 | 003|098 | 032 | 6.05 | 584 (228216 | 7.72 | 7.50 ns
8 mA Std. 0.60 | 796 | 0.04|131| 043 | 8.11 7.81 | 3.05|2.89 | 10.34 | 10.05 ns
—1 0.51 6.77 (004|111 | 036 | 6.90 | 6.65 259 246 | 880 | 8.55 ns
-2 045 | 594 | 003|098 | 032 | 6.05 | 584 (228216 | 7.72 | 7.50 ns
12 mA Std. 060 | 6.18 | 0.04 | 131 | 043 | 629 | 592 | 3.30(3.32| 853 | 8.15 ns
—1 0.51 526 | 004|111 | 036 | 535 | 5.03 | 281 (283 ]| 7.26 | 6.94 ns
-2 045 | 461 | 0.03|098| 032 | 470 | 442 |(247 (248 | 6.37 | 6.09 ns
16 mA Std. 0.60 | 576 | 0.04 | 131 | 043 | 587 | 553 |[3.36|3.44 | 8.1 7.76 ns
—1 0.51 490 (0.04 111 036 | 499 | 470 | 286|292 | 6.90 | 6.60 ns
-2 045 | 430 | 003|098 | 032 | 438 | 413 [ 251 (257 | 6.05 | 5.80 ns
24 mA Std. 060 | 551 | 0.04|131| 043 | 550 | 551 | 343 (387 | 7.74 | 7.74 ns
—1 0.51 468 | 004|111 | 036 | 468 | 468 |292 (329 | 6.58 [ 6.59 ns
-2 0.45 411 |1 0.03|098 | 032 | 411 411 | 256|289 | 578 | 5.78 ns

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

Table 2-80 * 1.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade |tpour | top | toin | tey [teout | tzu | tzn | tz | thz | tzus | tzws | Units
2mA Std. 066 | 836 | 004 | 144 | 043 [ 6.82 | 836 (339|277 | 9.06 |1060| ns

-1 056 [ 711 | 004 | 122 0.36 [ 580 | 711 | 288 [ 235 | 7.71 | 9.02 ns

-2 049 | 6.24 | 0.03 | 1.07 [ 0.32 [ 510 | 6.24 | 253 | 2.06 | 6.76 | 7.91 ns
4 mA Std. 066 | 531 | 004 [ 144 | 043 | 485 | 531 [ 3.74 | 340 | 7.09 | 7.55 ns
—1 056 | 452 | 0.04 | 122 | 036 | 413 | 452 | 3.18 | 2.89 | 6.03 | 6.42 ns
-2 049 | 397 | 0.03 | 1.07 | 032 | 3.62 | 3.97 | 279 | 254 | 529 | 564 ns

6 mA Std. 066 | 467 | 004 | 144 | 043 | 455 | 467 | 3.82 | 3.56 | 6.78 | 6.90 ns

-1 056 | 3.97 | 0.04 | 122 036 |3.87 | 3.97 | 3.25 | 3.03 | 5.77 | 5.87 ns

-2 049 | 3.49 | 0.03 | 1.07 | 0.32 [ 3.40 | 3.49 | 285 | 2.66 | 5.07 | 5.16 ns

8 mA Std. 066 | 408 | 004 (144 | 043 | 415 | 3.58 [ 3.94 | 420 | 6.39 | 5.81 ns
-1 056 | 3.47 | 0.04 | 1.22 | 0.36 | 3.53 | 3.04 | 3.36 | 3.58 | 544 | 4.95 ns
-2 049 | 3.05 | 0.03 | 1.07 | 0.32 | 3.10 | 267 | 295 | 3.14 | 4.77 | 4.34 ns
12 mA Std. 0.66 | 4.08 ( 0.04 | 144 | 043 | 415 | 3.58 | 3.94 | 420 | 6.39 | 5.81 ns

—1 0.56 | 347 | 004 (122 | 0.36 | 3.53 | 3.04 [ 3.36 | 3.58 | 544 | 4.95 ns
—2 0.49 | 3.05 | 0.03 [ 1.07 | 0.32 | 3.10 | 2.67 [ 2.95 | 3.14 | 4.77 | 4.34 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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DDR Module Specifications
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Input DDR Module
Input DDR
INBUF | !
1A D!
Data ®—| H ! OUt_QF
! i (tocore)
| FFA1 |
P i
| | ! (to core)
CLKBUF i FF2 |
iC i
CLR-§§4 : !
INBUF ! i
| DDR_IN i
Figure 2-20 * Input DDR Timing Model
Table 2-101 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
tDDRlCLKQ'] Clock-to-Out OUt_QR B,D
tDDRlCLKQZ 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
tDDRlCLRZQ'] Clear-to-Out Out_ QR C,D
tDDRlCLR2Q2 Clear-to-Out Out_QF C E
tDDRlREMCLR Clear Removal C, B
tDDRlRECCLR Clear Recovery C,B

2-77
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Table 2-113 - A3P600 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

& Microsemi

Power Matters.

-2 -1 Std.

Parameter Description Min."| Max.2 [ Min." | Max.2 | Min.! | Max.2 [ Units
tRCKL Input Low Delay for Global Clock 0.87 |1 1.09 | 099|124 (117 | 146 | ns
tRCKH Input High Delay for Global Clock 086 111 (098] 127 | 1.15| 149 | ns
trckmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRCKsW Maximum Skew for Global Clock 0.26 0.29 0.34 | ns
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 2-114 « A3P1000 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425V

-2 -1 Std.

Parameter Description Min." [ Max.2 | Min.1 | Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 094 | 116 [ 1.07 | 1.32 | 1.26 | 1.55 | ns
tRCKH Input High Delay for Global Clock 093|119 (106 | 1.35 | 1.24 | 1.59 | ns
trekmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRcksw Maximum Skew for Global Clock 0.26 0.29 035 | ns
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.
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RESET N
trsTBQ
>

DOUT|RD Dm X Z X D

Figure 2-35 « RAM Reset. Applicable to Both RAM4K9 and RAM512x18.
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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 I/O Characteristics" section on

page 2-15 for more details.
Timing Characteristics

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

Parameter Description -2 -1 Std. Units
tpisu Test Data Input Setup Time 0.50 0.57 0.67 ns
tDIHD Test Data Input Hold Time 1.00 1.13 1.33 ns
trMssu Test Mode Select Setup Time 0.50 0.57 0.67 ns
tTMDHD Test Mode Select Hold Time 1.00 1.13 1.33 ns
trckeq Clock to Q (data out) 6.00 6.80 8.00 ns
trRsTB2Q Reset to Q (data out) 20.00 | 22.67 | 26.67 ns
Frckmax TCK Maximum Frequency 25.00 [ 22.00 | 19.00 MHz
tTRSTREM ResetB Removal Time 0.00 0.00 0.00 ns
tTRSTREC ResetB Recovery Time 0.20 0.23 0.27 ns
tTRSTMPW ResetB Minimum Pulse TBD TBD TBD 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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CS121 — Bottom View
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Note: The die attach paddle center of the package is tied to ground (GND).

rX&CIOTmTMmMmOoOOow>»

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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vQ100 vQ100 vQ100

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
1 GND 37 VCC 73 GBA2/I041RSBO
2 GAA2/I067RSB1 38 GND 74 VMVO
3 IO68RSB1 39 VCCIB1 75 GNDQ
4 GAB2/I0O69RSB1 40 I087RSB1 76 GBA1/I040RSBO
5 10132RSB1 41 1084RSB1 77 GBAO0/IO39RSB0
6 GAC2/I0131RSB1 42 I081RSB1 78 GBB1/I038RSB0
7 I0130RSB1 43 I075RSB1 79 GBB0/I037RSB0
8 I0129RSB1 44 GDC2/I072RSB1 80 GBC1/I036RSB0
9 GND 45 GDB2/I071RSB1 81 GBCO0/I035RSB0O
10 GFB1/10124RSB1 46 GDA2/I070RSB1 82 I032RSB0
1 GFBO0/I0123RSB1 47 TCK 83 I028RSB0
12 VCOMPLF 48 TDI 84 I025RSB0
13 GFA0/10122RSB1 49 TMS 85 I022RSB0
14 VCCPLF 50 VMV1 86 I019RSB0O
15 GFA1/10121RSB1 51 GND 87 VCCIBO
16 GFA2/I0120RSB1 52 VPUMP 88 GND
17 VCC 53 NC 89 VCC
18 VCCIB1 54 TDO 90 I015RSB0
19 GECO0/I0111RSB1 55 TRST 91 I013RSB0O
20 GEB1/I0110RSB1 56 VJTAG 92 I011RSBO
21 GEBO0/I0O109RSB1 57 GDA1/I065RSB0 93 IO09RSBO
22 GEA1/I0108RSBH1 58 GDCO0/I062RSB0 94 I007RSBO
23 GEA0/I0107RSB1 59 GDC1/1061RSB0 95 GAC1/IO05RSB0
24 VMV1 60 GCC2/I059RSB0 96 GACO0/I004RSB0
25 GNDQ 61 GCB2/I058RSB0O 97 GAB1/I0O03RSB0
26 GEA2/10106RSB1 62 GCAO0/I056RSB0 98 GABO0/IO02RSB0
27 GEB2/I0105RSB1 63 GCA1/1055RSB0O 99 GAA1/I001RSBO
28 GEC2/10104RSB1 64 GCCO0/I052RSB0 100 GAAOQ/IO00RSBO
29 10102RSB1 65 GCC1/1051RSB0
30 I0100RSB1 66 VCCIBO
31 IO99RSB1 67 GND
32 I097RSB1 68 VCC
33 I096RSB1 69 1047RSB0
34 IO95RSB1 70 GBC2/I045RSB0
35 I094RSB1 71 GBB2/I043RSB0
36 I093RSB1 72 1042RSB0
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TQ144 — Top View
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For more information on package drawings, see PD3068: Package Mechanical Drawings.
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PQ208 PQ208 PQ208

Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
109 TRST 145 1064PDB1 181 I027RSB0
110 VJTAG 146 I063NDB1 182 I026RSB0
111 GDAO0/1079VDBH1 147 1063PDB1 183 I025RSB0
112 GDA1/1079UDB1 148 1062NDB1 184 I024RSB0
113 GDB0/I078VDB1 149 GBC2/1062PDB1 185 I023RSB0
114 GDB1/I078UDB1 150 I061NDB1 186 VCCIBO
115 GDCO0/I077VDB1 151 GBB2/I061PDB1 187 VCC
116 GDC1/I077UDB1 152 I060NDB1 188 I021RSB0
117 I076VDB1 153 GBA2/I060PDB1 189 I020RSB0
118 I076UDB1 154 VMV1 190 I019RSB0
119 I075NDB1 155 GNDQ 191 I018RSB0O
120 I075PDB1 156 GND 192 I017RSB0O
121 I074RSB1 157 VMVO 193 I016RSB0O
122 GND 158 GBA1/I0O59RSB0O 194 I015RSB0
123 VCCIB1 159 GBAO0/IO58RSB0O 195 GND
124 NC 160 GBB1/I057RSB0 196 I013RSB0
125 NC 161 GBB0/I0O56RSB0 197 I011RSBO
126 vVCcC 162 GND 198 IO09RSBO
127 I072NDB1 163 GBC1/I055RSB0 199 I007RSB0O
128 GCC2/I072PDB1 164 GBCO0/I054RSB0 200 VCCIBO
129 GCB2/1071PSB1 165 I052RSB0 201 GAC1/IO05RSB0O
130 GND 166 I049RSB0 202 GACO0/I004RSB0O
131 GCA2/I070PSB1 167 I046RSB0 203 GAB1/I003RSB0
132 GCA1/I069PDB1 168 I043RSB0 204 GABO0/IO02RSB0
133 GCAO0/IO69NDB1 169 I040RSB0O 205 GAA1/I001RSBO
134 GCBO0/IO68NDB1 170 VCCIBO 206 GAAO0/IO00RSBO
135 GCB1/1068PDB1 171 VCC 207 GNDQ
136 GCCO0/I067NDB1 172 IO36RSB0O 208 VMVO0
137 GCC1/1067PDB1 173 IO35RSB0
138 I066NDB1 174 I034RSB0
139 1066PDB1 175 IO33RSB0O
140 VCCIB1 176 I032RSB0O
141 GND 177 I031RSBO
142 VCC 178 GND
143 I065RSB1 179 I029RSB0
144 I064NDB1 180 I028RSB0
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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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FG144
Pin Number | A3P1000 Function

K1 GEBO0/IO189NDB3
K2 GEA1/I0188PDB3
K3 GEAO0/IO188NDB3
K4 GEA2/I0187RSB2
K5 I0169RSB2
K6 I0152RSB2
K7 GND

K8 I0117RSB2
K9 GDC2/I0116RSB2
K10 GND

K11 GDAO0/I0113NDB1
K12 GDB0/I0112NDB1
L1 GND

L2 VMV3

L3 GEB2/I0186RSB2
L4 I0172RSB2

L5 VCCIB2

L6 I0153RSB2

L7 I0144RSB2

L8 I0140RSB2

L9 T™MS

L10 VJTAG

L11 VMV2

L12 TRST

M1 GNDQ

M2 GEC2/I0185RSB2
M3 I0173RSB2
M4 I0168RSB2
M5 I0161RSB2
M6 I0156RSB2
M7 I0145RSB2
M8 I0141RSB2
M9 TDI
M10 VCCIB2

M11 VPUMP
M12 GNDQ

S Microsemi

ProASIC3 Flash Family FPGAs
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Package Pin Assignments

FG256 FG256 FG256

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
A1 GND c7 I025RSB0 E13 GBC2/1080PDB1
A2 GAAO0/IO00RSBO C8 IO36RSBO E14 I083PPB1
A3 GAA1/I001RSBO C9 I042RSB0 E15 1086PPB1
A4 GABO0/IO02RSB0 C10 I049RSB0 E16 1087PDB1
A5 I016RSBO0 Cc1 IO56RSB0 F1 10217NDB3
A6 I022RSB0 C12 GBCO0/I072RSB0 F2 10218NDB3
A7 I028RSB0 C13 I062RSB0 F3 10216PDB3
A8 IO35RSB0 C14 VMVO0 F4 10216NDB3
A9 I045RSB0 C15 I078NDB1 F5 VCCIB3
A10 IO50RSB0O C16 I081NDB1 F6 GND
A1 IO55RSB0 D1 10222NDB3 F7 VCC
A12 I061RSBO D2 10222PDB3 F8 VCC
A13 GBB1/I075RSB0 D3 GAC2/10223PDB3 F9 VCC
A14 GBAO0/IO76RSB0O D4 10223NDB3 F10 VCC
A15 GBA1/I077RSB0O D5 GNDQ F11 GND
A16 GND D6 I023RSB0 F12 VCCIB1
B1 GAB2/10224PDB3 D7 I029RSB0 F13 I083NPB1
B2 GAA2/10225PDB3 D8 IO33RSB0 F14 I086NPB1
B3 GNDQ D9 I046RSB0 F15 I090PPB1
B4 GAB1/IO03RSB0O D10 I052RSB0 F16 I087NDB1
B5 I017RSBO D11 IO60RSBO G1 10210PSB3
B6 I021RSBO D12 GNDQ G2 10213NDB3
B7 I027RSB0 D13 IO80NDBH1 G3 10213PDB3
B8 I034RSB0 D14 GBB2/I079PDB1 G4 GFC1/I0209PPB3
B9 I044RSB0 D15 IO79NDB1 G5 VCCIB3
B10 I051RSBO0 D16 IO82NSB1 G6 VCC
B11 I057RSB0 E1 10217PDB3 G7 GND
B12 GBC1/I073RSB0 E2 10218PDB3 G8 GND
B13 GBB0/I0O74RSB0O E3 10221NDB3 G9 GND
B14 I071RSBO E4 10221PDB3 G10 GND
B15 GBA2/I078PDB1 E5 VMVO0 G11 VCC
B16 I081PDB1 E6 VCCIBO G12 VCCIB1
C1 10224NDB3 E7 VCCIBO G13 GCC1/I091PPB1
C2 [0225NDB3 E8 IO38RSB0O G14 IO90NPB1
C3 VMV3 E9 I047RSB0 G15 1088PDB1
C4 I011RSBO E10 VCCIBO G16 I088NDB1
C5 GACO0/I004RSB0O E11 VCCIBO H1 GFBO0/IO208NPB3
C6 GAC1/I005RSB0 E12 VMV1 H2 GFA0/I0207NDB3
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FG434 FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
R17 GDB1/10112PPB1 U9 I0165RSB2 W1 NC
R18 GDC1/I0111PDB1 u10 I0159RSB2 W2 10191PDB3
R19 I0107NDB1 un I0151RSB2 W3 NC
R20 VCC u12 I0137RSB2 W4 GND
R21 I0104NDB1 u13 I0134RSB2 W5 I0183RSB2
R22 10105PDB1 u14 I0128RSB2 W6 GEB2/I0186RSB2
T 10198PDB3 u15 VMV1 W7 I0172RSB2
T2 I0198NDB3 u16 TCK W8 I0170RSB2
T3 NC u17 VPUMP W9 I0164RSB2
T4 10194PPB3 u18 TRST W10 I0158RSB2
T5 10192PPB3 u19 GDAO0/I0113NDB1 W11 I0153RSB2
T6 GEC1/I0190PPB3 u20 NC W12 I0142RSB2
T7 I0192NPB3 u21 I0108NDB1 W13 I0135RSB2
T8 GNDQ u22 10109PDB1 W14 I0130RSB2
T9 GEA2/I0187RSB2 V1 NC W15 GDC2/I0116RSB2
T10 I0161RSB2 V2 NC W16 I0120RSB2
T I0155RSB2 V3 GND W17 GDA2/I0114RSB2
T12 I0141RSB2 V4 GEA1/10188PDB3 W18 T™MS
T13 I0129RSB2 V5 GEA0/I0188NDB3 W19 GND
T14 I0124RSB2 V6 I0184RSB2 W20 NC
T15 GNDQ V7 GEC2/10185RSB2 W21 NC
T16 I0110PDB1 V8 I0168RSB2 W22 NC
T17 VJTAG V9 I0163RSB2 Y1 VCCIB3
T18 GDCO0/I0O111NDB1 V10 I0157RSB2 Y2 I0191NDB3
T19 GDA1/I0113PDB1 V11 I0149RSB2 Y3 NC
T20 NC V12 I0143RSB2 Y4 I0182RSB2
T21 10108PDB1 V13 I0138RSB2 Y5 GND
T22 I0105NDB1 V14 I0131RSB2 Y6 I0177RSB2
U1 10195PDB3 V15 I0125RSB2 Y7 I0174RSB2
u2 I0195NDB3 V16 GDB2/I0115RSB2 Y8 VCC
u3 I0194NPB3 V17 TDI Y9 VCC
U4 GEB1/I0189PDB3 V18 GNDQ Y10 I0154RSB2
us GEBO0/I0O189NDB3 V19 TDO Y11 I0148RSB2
U6 VMV2 V20 GND Y12 I0140RSB2
u7 I0179RSB2 V21 NC Y13 NC
us I0171RSB2 V22 I0109NDB1 Y14 VCC
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Revision Changes Page
Revision 9 (Oct 2009) | The CS121 package was added to table under "Features and Benefits" section, -1V
Product Brief v1.3 the "I/Os Per Package 1" table, Table 1 < ProASIC3 FPGAs Package Sizes
Dimensions, "ProASIC3 Ordering Information", and the "Temperature Grade
Offerings" table.
"ProASIC3 Ordering Information" was revised to include the fact that some RoHS v
compliant packages are halogen-free.
Packaging v1.5 The "CS121 — Bottom View" figure and pin table for A3P060 are new. 4-15
Revision 8 (Aug 2009) | All references to M7 devices (CoreMP7) and speed grade —F were removed from N/A
Product Brief v1.2 this document.
Table 1-1 I/O Standards supported is new. 1-7
The 1/0Os with Advanced I/O Standards section was revised to add definitions of 1-7
hot-swap and cold-sparing.
DC and Switching 3.3 V LVCMOS and 1.2 V LVCMOS Wide Range support was added to the N/A
Characteristics v1.4 | datasheet. This affects all tables that contained 3.3 V LVCMOS and 1.2 V
LVCMOS data.
I and |y input leakage current information was added to all "Minimum and N/A
Maximum DC Input and Output Levels" tables.
—F was removed from the datasheet. The speed grade is no longer supported. N/A
The notes in Table 2-2 « Recommended Operating Conditions 1 were updated. 2-2
Table 2-4 « Overshoot and Undershoot Limits 1 was updated. 2-3
Table 2-6 « Temperature and Voltage Derating Factors for Timing Delays was 2-6
updated.
In Table 2-116 - RAM4K9, the following specifications were removed: 2-96
twro
tcekn
In Table 2-117 - RAM512X18, the following specifications were removed: 2-97
twro
tcekH
In the title of Table 2-74 « 1.8 V LVCMOS High Slew, VCCI had a typo. It was 2-58
changed from 3.0 Vto 1.7 V.
Revision 7 (Feb 2009) | The "Advanced I/O" section was revised to add a bullet regarding wide range |
Product Brief v1.1 power supply voltage support.
The table under "Features and Benefits" section, was updated to include a value |
for typical equivalent macrocells for A3P250.
The QN48 package was added to the following tables: the table under "Features N/A
and Benefits" section, "lI/Os Per Package 1" "ProASIC3 FPGAs Package Sizes
Dimensions", and "Temperature Grade Offerings".
The number of singled-ended 1/Os for QN68 was added to the "I/Os Per
Package 1" table.
The Wide Range I/O Support section is new. 1-7
Revision 6 (Dec 2008) | The "QN48 — Bottom View" section is new. 4-1
Packaging v1.4 The "QN68" pin table for A3P030 is new. 4-5
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