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I/0s Per Package 1

ProASIC3
Devices A3P0152 | A3P030 | A3P060 | A3P125 A3P250 3 A3P400 3 A3P600 A3P1000
Cortex-M1
Devices M1A3P2503%5 | M1A3P4003 | M1A3P600 | M1A3P1000
110 Type
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Package 17 7] »n »n 7] [=) 7] (=) n a »n a
QN48 - 34 - - - - - - - - -
QN68 49 49 - - - - - - - - -
QN1327 - 81 80 84 87 19 - - - - -
CS121 - - 96 - - - - - - - - -
VQ100 - 77 71 71 68 13 - - - - -
TQ144 - - 91 100 - - - - - - - -
PQ208 - - - 133 151 34 151 34 154 35 154 35
FG144 - - 96 97 97 24 97 25 97 25 97 25
FG256°6 - - - - 157 38 178 38 177 43 177 44
FG484° - - - - - - 194 38 235 60 300 74
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3 FPGA Fabric User Guide to
ensure complying with design and board migration requirements.

2. A3P015 is not recommended for new designs.

3. For A3P250 and A3P400 devices, the maximum number of LVPECL pairs in east and west banks cannot exceed 15. Refer to

the ProASIC3 FPGA Fabric Users Guide for position assignments of the 15 LVPECL pairs.

Each used differential I/O pair reduces the number of single-ended I/Os available by two.

The M1A3P250 device does not support FG256 package.

FG256 and FG484 are footprint-compatible packages.

Package not available.

NSO A

Table 1« ProASIC3 FPGAs Package Sizes Dimensions

Package CS121 QN48 QN68 | QN132° | VQ100 | TQ144 | PQ208 | FG144 | FG256 FG484
Length x Width 6 x6 6 x6 8x8 8x8 14%x14 | 20x20 | 28x28 | 13x13 | 17x17 | 23 x23
(mm x mm)

Nominal Area 36 36 64 64 196 400 784 169 289 529
(mm?)

Pitch (mm) 0.5 0.4 0.4 0.5 0.5 0.5 0.5 1.0 1.0 1.0
Height (mm) 0.99 0.90 0.90 0.75 1.00 1.40 3.40 1.45 1.60 2.23

Note: * Package not available
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ProASIC3 DC and Switching Characteristics Powor Makters>

User I/0O Characteristics

Timing Model
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Figure 2-3 « Timing Model
Operating Conditions: —2 Speed, Commercial Temperature Range (T ; = 70°C), Worst Case
VCC =1.425V
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Summary of I/0 Timing Characteristics — Default I/O Software Settings
Table 2-22 « Summary of AC Measuring Points

Standard Measuring Trip Point (V)

3.3V LVTTL/3.3VLVCMOS 14V

3.3V LVCMOS Wide Range 14V

2.5V LVCMOS 1.2V

1.8 VLVCMOS 0.90V

1.5V LVCMOS 0.75V

3.3V PCI 0.285 * VCCI (RR)
0.615 * VCCI (FF)

3.3V PCI-X 0.285 * VCCI (RR)
0.615 * VCCI (FF)

Table 2-23 « 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

teouT Enable to Output Buffer Tristate Control delay through the I/O interface

toIN Input Buffer to Data delay through the 1/O interface

thz Enable to Pad delay through the Output Buffer—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

1528 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
tzLs Enable to Pad delay through the Output Buffer with delayed enable—Z to Low
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Table 2-25 « Summary of I/O Timing Characteristics—Software Default Settings
—2 Speed Grade, Commercial-Case Conditions: T;=70°C, Worst Case VCC =1.425V,
Worst-Case VCCI (per standard)
Standard Plus I/0 Banks

38 ™
38 e
wo s |8
< =S S| 0
= “‘51 o .‘7,
2 g2 ol &
s 52| (2|2 |5 z —
b |Po| SlE|lS S w2 |lg|l=|=a|g|l=a]la|2|°
o 22| Z|8|5|E|E|S|E|s|8|E8|2|E|E|% e
= ] ~ ~ ~ -~ 7} =
Vostandard | 5§ |F5| 5 |S|& | 8| S| S| 5|2 | 8| F|N|F| 5|55
3.3VLVTTL/ [12mA|12mA| High[35| — |0.45|2.36/0.03(0.75|0.32|2.40(1.93|2.08 [2.41|4.07 |3.60 | ns
3.3V LVCMOS
3.3V LVCMOS [100 pA| 12 mA| High[35| — [0.45|3.65/0.03[1.14|0.32|3.65|2.93|3.22|3.72|6.18 |5.46 | ns
WideRange2

2.5V LVCMOS |12mA|[12 mA| High|35| — |0.45|2.39|0.03(0.970.32(2.44|2.35(2.11|2.32|4.11 (4.02| ns
1.8 VLVCMOS | 8mA | 8 mA| High[35| — [0.45|3.03(0.03(0.90(0.32(2.87 (3.03(2.19(2.32(4.54(4.70 ns
1.5VLVCMOS | 4mA | 4 mA| High[35| — [0.45|3.61(0.03(1.06(0.32|3.35(3.61(2.26(2.34(5.02(5.28 ns

3.3V PCI Per - High |10 25410.45(1.72/0.03|0.64|0.32|1.76 | 1.27 [ 2.08 | 2.41 [3.42|2.94 | ns
PCI
spec

3.3V PCI-X Per - High [ 10 25410.45(1.72|0.03|0.62|0.32|1.76 | 1.27 [ 2.08 | 2.41 [3.42|2.94 | ns
PCI-X
spec

Notes:

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

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

4. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-64 for
connectivity. This resistor is not required during normal operation.
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Table 2-33 + 1/0 Short Currents IOSH/IOSL
Applicable to Standard Plus 1/0 Banks

Drive Strength IOSL (mA)1 IOSH (mA)1

3.3V LVTTL/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
3.3V LVCMOS Wide Range2 100 pA Same as regular Same asregular 3.3V

3.3 VLVCMOS LVCMOS

2.5V LVCMOS 2mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32

12 mA 74 65
1.8 VLVCMOS 2mA 11 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 109 103

specification

Notes:
1. T,=100°C

2. Applicable to 3.3 V LVCMOS Wide Range. IOSL/IOSH dependent on the I/O buffer drive strength selected for wide
range applications. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-
B specification.
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Single-Ended I/O Characteristics

3.3VLVTTL/3.3VLVCMOS

Low-Voltage Transistor—Transistor Logic (LVTTL) is a general-purpose standard (EIA/JESD) for 3.3 V applications. It
uses an LVTTL input buffer and push-pull output buffer.

Table 2-37 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

3.3VLVTTL/
3.3V LvVCMOS VIL VIH VOL VOH |IOL|IOH I0SL IOSH nLt|uH?
Min Max Min Max Max Min Max Max

Drive Strength ', Y, ', ' Y, V |mAmA| mA3 mA3  |pA?|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 2|2 27 25 10| 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4| 4 27 25 10| 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6|6 54 51 10| 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8| 8 54 51 10| 10
12 mA -0.3 0.8 2 3.6 0.4 24 [ 12] 12 109 103 10| 10
16 mA -0.3 0.8 2 3.6 0.4 24 | 16| 16 127 132 10| 10
24 mA -0.3 0.8 2 3.6 0.4 24 |24 |24 181 268 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. IIH 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.
4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-38 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/O Banks

3.3VLVTTL/
3.3V LVCMOS VIL VIH VOL VOH |[IOL |IOH| IOSL I0SH | nL' |nH2
Min Max Min Max Max Min Max Max

Drive Strength ', ', ', ' Y, V |mA|mA| mA3 mA? | pA? |pAt
2 mA -0.3 0.8 2 3.6 0.4 2.4 2 27 25 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 27 25 10 | 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 54 51 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8 54 51 10 | 10
12 mA -0.3 0.8 2 3.6 0.4 2.4 12 | 12 109 103 10 [ 10
16 mA -0.3 0.8 2 3.6 0.4 2.4 16 | 16 109 103 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. IIH 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.

A
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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 2-53 « 3.3 VLVTTL/ 3.3V LVCMOS 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

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

100 pA 2 mA Std. 0.60 | 14.97 |10.04|1.52| 0.43 [14.97|12.79|3.52(3.41|18.36 | 16.18 | ns

-1 0.51 [12.730.04|1.29| 0.36 |12.73|10.88(2.99(2.90(15.62|13.77 | ns

-2 0.45 [ 11.18|0.03|1.14| 0.32 | 11.18| 9.55 [2.63[2.55(13.71[12.08 | ns

100 pA 4 mA Std. 0.60 [10.36|0.04|1.52| 0.43 |10.36| 8.93 [3.99(4.24(13.75|12.33| ns

-1 0.51 | 8.81 |0.04|1.29| 0.36 | 8.81 | 7.60 [3.39(3.60(11.70[10.49| ns

-2 045 | 7.74 |10.03|1.14| 032 | 7.74 | 6.67 |2.98(3.16|10.27| 9.21 | ns

100 pA 6 mA Std. 0.60 | 10.36 |0.04 | 1.52| 0.43 [10.36 | 8.93 |3.99(4.24|13.75|12.33( ns

-1 0.51 | 8.81 |0.04|1.29| 0.36 | 8.81 | 7.60 [3.39(3.60(11.70[10.49| ns

-2 0.45 | 7.74 |0.03|1.14| 0.32 | 7.74 | 6.67 [2.98(3.16(10.27| 9.21 | ns

100 pA 8 mA Std. 0.60 | 7.81 |0.04|1.52| 0.43 | 7.81 | 6.85 [4.32(4.76(11.20[10.24 | ns

-1 0.51 | 6.64 |0.04|1.29| 0.36 | 6.64 | 5.82 [3.67[4.05( 9.53 | 8.71 | ns

-2 0.45 | 5.83 |0.03|1.14| 0.32 [ 583 | 5.11 |3.22(3.56| 8.36 | 7.65 | ns
100 pA 16 mA Std. 0.60 | 7.81 |0.04|1.52| 0.43 [ 7.81 | 6.85 |4.32(4.76|11.20 | 10.24 | ns

-1 0.51 | 6.64 |0.04|1.29| 0.36 | 6.64 | 5.82 [3.67[4.05( 9.53 | 8.71 | ns

-2 0.45 | 5.83 |0.03|1.14| 0.32 | 5.83 | 5.11 [3.22(3.56| 8.36 | 7.65 | 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. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 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.

Table 2-56 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/0 Banks

Power Matters.

2.5V LVCMOS VIL VIH VOL VOH |IOL|IOH IOSL IOSH L [H?
Min. Max. Min. Max. Max. Min. Max. Max.

Drive Strength v v ', v v V |mAlmA| mA3 mA3  [pA?[pAt

2 mA -0.3 0.7 1.7 27 0.7 1.7 212 18 16 10| 10

4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 | 4 18 16 10] 10

6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 37 32 10| 10

8 mA -0.3 0.7 1.7 2.7 0.7 1.7 818 37 32 10] 10

12 mA -0.3 0.7 1.7 2.7 0.7 1.7 |12 112 74 65 10| 10

16 mA -0.3 0.7 1.7 2.7 0.7 1.7 (16|16 87 83 10] 10

24 mA -0.3 0.7 1.7 2.7 0.7 1.7 24|24 124 169 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. llH 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 high temperature (100°C junction temperature) and maximum voltage.

4. Currents are measured at 85°C junction temperature.

5. Software default selection highlighted in gray.

Table 2-57 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus 1/0 Banks

2.5V LVCMOS VIL VIH VOL | VOH |IOL (IOH IOSL IOSH L (nH2
Min. Max. Min. | Max. | Max. | Min. Max. Max.

Drive Strength v v v v v V |mA|mA| mA3 mA3  [uA% [uAat

2 mA -0.3 0.7 1.7 2.7 0.7 1.7 2 2 18 16 10 | 10

4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 4 18 16 10 | 10

6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 6 37 32 10 | 10

8 mA -0.3 0.7 1.7 2.7 0.7 1.7 8 8 37 32 10 | 10

12 mA -0.3 0.7 1.7 2.7 0.7 1.7 12 | 12 74 65 10 [ 10

Notes:

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

2. IlIH 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 high temperature (100°C junction temperature) and maximum voltage.

4. Currents are measured at 85°C junction temperature.

5. Software default selection highlighted in gray.
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ProASIC3 DC and Switching Characteristics Power Matters.

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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ProASIC3 DC and Switching Characteristics Powsr Matisrss

Output Enable Register

toeckmpwH toeckmPwL

—- |~———————
toeHD
 S—

1 50% 0| 50%
D_Enable

50%.

Enable foewpre | tQEREMPRE
o OERECPRE
50% 50% 50%
Preset toesudoeHe /
toewctr | toEreccLr loerREMCLR

50% 50% 50%
Clear ]
toeprE2Q toEcLR2Q
| \Ls0%
EOUT
toecLk

r 50% 50% /—\—

Figure 2-19 « Output Enable Register Timing Diagram
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Timing Waveforms

& Microsemi

Power Matters.

CYC

A

Y

YV
REN —/
taks
RBLK ﬂ<—>
N\
RD
(flow-through) D, M
RD D
(pipelined) n

Figure 2-37 * FIFO Read

CYC

A

tENS

vy

ENH

BKS

DS

Figure 2-38 « FIFO Write
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ProASIC3 Flash Family FPGAs

QN132 QN132 QN132

Pin Number [ A3P030 Function Pin Number | A3P030 Function Pin Number | A3P030 Function
A1 I001RSB1 A37 I026RSB0 B25 GND
A2 I081RSB1 A38 I023RSB0 B26 NC
A3 NC A39 NC B27 I041RSB0O
A4 IO80RSB1 A40 I022RSB0 B28 GND
A5 GEC0/I0O77RSB1 Ad1 I020RSB0O B29 GDAO0/I037RSB0
A6 NC A42 I018RSB0 B30 NC
A7 GEBO/IO75RSB1 A43 VCC B31 GND
A8 I073RSB1 Ad4 I015RSB0 B32 IO33RSB0O
A9 NC A45 I012RSB0 B33 IO30RSBO
A10 VCC A46 I010RSBO B34 I027RSB0
A11 I071RSB1 A47 IO09RSBO B35 I024RSB0
A12 I068RSB1 A48 IO06RSB0O B36 GND
A13 I063RSB1 B1 I002RSB1 B37 I021RSB0O
A14 IO60RSB1 B2 I082RSB1 B38 I019RSB0O
A15 NC B3 GND B39 GND
A16 IO59RSB1 B4 I079RSB1 B40 I016RSB0
A17 IO57RSB1 B5 NC B41 I013RSB0O
A18 VCcC B6 GND B42 GND
A19 I054RSB1 B7 I074RSB1 B43 IO08RSBO
A20 I052RSB1 B8 NC B44 IO05RSB0O
A21 I049RSB1 B9 GND C1 IO03RSB1
A22 I048RSB1 B10 I070RSB1 Cc2 IO00RSB1
A23 I047RSB1 B11 I067RSB1 C3 NC
A24 TDI B12 I064RSB1 C4 IO78RSB1
A25 TRST B13 I061RSB1 C5 GEAO0/IO76RSB1
A26 I044RSB0 B14 GND C6 NC
A27 NC B15 I058RSB1 c7 NC
A28 I043RSB0 B16 I056RSB1 C8 VCCIB1
A29 [042RSB0 B17 GND C9 IO69RSB1
A30 I040RSB0O B18 IO53RSB1 c10 I066RSB1
A31 IO39RSB0O B19 IO50RSB1 c1 I065RSB1
A32 GDCO0/I036RSB0 B20 GND C12 I062RSB1
A33 NC B21 I046RSB1 C13 NC
A34 VCC B22 TMS C14 NC
A35 I034RSB0O B23 TDO C15 IO55RSB1
A36 I031RSB0O B24 I045RSB0 Cc16 VCCIB1
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ProASIC3 Flash Family FPGAs

QN132 QN132 QN132

Pin Number | A3P060 Function Pin Number [ A3P060 Function Pin Number | A3P060 Function
A1 GAB2/IO00RSB1 A37 GBB1/I025RSB0 B25 GND
A2 I093RSB1 A38 GBCO0/I022RSB0 B26 NC
A3 VCCIB1 A39 VCCIBO B27 GCB2/I045RSB0
A4 GFC1/I089RSB1 A40 I021RSBO B28 GND
A5 GFBO0/IO86RSB1 A41 I018RSB0O B29 GCB0/I041RSB0O
AB VCCPLF A42 I015RSB0 B30 GCC1/1038RSB0
A7 GFA1/I084RSB1 A43 I014RSB0O B31 GND
A8 GFC2/I081RSB1 Ad4 I011RSBO B32 GBB2/I030RSB0O
A9 I078RSB1 A45 GAB1/IO08RSB0 B33 VMVO
A10 VCC A46 NC B34 GBAO0/I026RSB0O
A11 GEB1/I075RSB1 A4T7 GABO/IO07RSB0 B35 GBC1/I023RSB0
A12 GEAO0/I072RSB1 A48 I004RSB0O B36 GND
A13 GEC2/I069RSB1 B1 I001RSB1 B37 I020RSB0
A14 I065RSB1 B2 GAC2/1094RSB1 B38 I017RSB0
A15 VCC B3 GND B39 GND
A16 I064RSB1 B4 GFCO0/I088RSB1 B40 I012RSB0
A17 I063RSB1 B5 VCOMPLF B41 GACO0/IO09RSB0O
A18 I062RSB1 B6 GND B42 GND
A19 I061RSB1 B7 GFB2/I082RSB1 B43 GAA1/I006RSB0
A20 I058RSB1 B8 I0O79RSB1 B44 GNDQ
A21 GDB2/I055RSB1 B9 GND C1 GAA2/I002RSB1
A22 NC B10 GEBO0/IO74RSB1 Cc2 I095RSB1
A23 GDA2/I054RSB1 B11 VMV1 C3 VCC
A24 TDI B12 GEB2/I070RSB1 C4 GFB1/I087RSB1
A25 TRST B13 I067RSB1 C5 GFA0/I085RSB1
A26 GDC1/I048RSB0 B14 GND C6 GFA2/I083RSB1
A27 VCC B15 NC c7 I080RSB1
A28 I047RSB0 B16 NC Cc8 VCCIB1
A29 GCC2/1046RSB0 B17 GND C9 GEA1/I073RSB1
A30 GCA2/I044RSB0 B18 IO59RSB1 C10 GNDQ
A31 GCAO0/I043RSB0 B19 GDC2/I056RSB1 Cc11 GEA2/I071RSB1
A32 GCB1/I040RSB0 B20 GND C12 I068RSB1
A33 I036RSB0 B21 GNDQ C13 VCCIB1
A34 VCC B22 T™MS C14 NC
A35 I031RSB0O B23 TDO C15 NC
A36 GBA2/I028RSB0 B24 GDCO0/I049RSB0 c16 I0O60RSB1
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ProASIC3 Flash Family FPGAs

QN132 QN132 QN132

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
A1 GAB2/I0117UPB3 A37 GBB1/I038RSB0O B25 GND
A2 10117VPB3 A38 GBCO0/I035RSB0O B26 1054PDB1
A3 VCCIB3 A39 VCCIBO B27 GCB2/1052PDB1
A4 GFC1/I0110PDB3 A40 I028RSB0 B28 GND
A5 GFBO0/IO109NPB3 A41 I022RSB0 B29 GCBO0/I049NDB1
A6 VCCPLF A42 I018RSB0O B30 GCC1/1048PDB1
A7 GFA1/10108PPB3 A43 I014RSB0O B31 GND
A8 GFC2/I0105PPB3 Ad4 I011RSBO B32 GBB2/I042PDB1
A9 I0O103NDB3 A45 I007RSB0 B33 VMV1
A10 VCC A46 VCC B34 GBAO0/IO39RSB0O
A11 GEA1/1098PPB3 A4T7 GAC1/IO05RSB0 B35 GBC1/I036RSB0
A12 GEAO/IO98NPB3 A48 GABO0/IO02RSB0 B36 GND
A13 GEC2/I095RSB2 B1 10118VDB3 B37 I026RSB0
A14 I091RSB2 B2 GAC2/10116UDB3 B38 I021RSB0
A15 VCC B3 GND B39 GND
A16 IO90RSB2 B4 GFC0/I0110NDB3 B40 I013RSB0
A17 I087RSB2 B5 VCOMPLF B41 IO08RSBO
A18 I085RSB2 B6 GND B42 GND
A19 I082RSB2 B7 GFB2/10106PSB3 B43 GACO0/I004RSB0
A20 I076RSB2 B8 10103PDB3 B44 GNDQ
A21 I070RSB2 B9 GND C1 GAA2/10118UDB3
A22 VCC B10 GEBO0/IO99NDB3 Cc2 10116VDB3
A23 GDB2/I062RSB2 B11 VMV3 C3 VCC
A24 TDI B12 GEB2/I096RSB2 Cc4 GFB1/10109PPB3
A25 TRST B13 I092RSB2 C5 GFA0/I0108NPB3
A26 GDC1/1058UDB1 B14 GND C6 GFA2/I0107PSB3
A27 VCC B15 IO89RSB2 c7 I0105NPB3
A28 I054NDB1 B16 IO86RSB2 Cs8 VCCIB3
A29 I052NDB1 B17 GND C9 GEB1/I099PDB3
A30 GCA2/I051PPB1 B18 I078RSB2 C10 GNDQ
A31 GCAO0/IO50NPB1 B19 I072RSB2 Cc11 GEA2/I097RSB2
A32 GCB1/1049PDB1 B20 GND C12 I094RSB2
A33 I047NSB1 B21 GNDQ C13 VCCIB2
A34 VCC B22 TMS C14 I088RSB2
A35 I041NPB1 B23 TDO C15 I084RSB2
A36 GBA2/1041PPB1 B24 GDCO0/1058VDB1 C16 I0O80RSB2
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ProASIC3 Flash Family FPGAs

PQ208 PQ208 PQ208

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
1 GND 37 10152PDB3 73 I0120RSB2
2 GAA2/I0174PDB3 38 10152NDB3 74 I0119RSB2
3 I0174NDB3 39 I0150PSB3 75 I0118RSB2
4 GAB2/I0173PDB3 40 VCCIB3 76 I0117RSB2
5 I0173NDB3 41 GND 77 10116RSB2
6 GAC2/I0172PDB3 42 10147PDB3 78 10115RSB2
7 I0172NDB3 43 10147NDB3 79 10114RSB2
8 10171PDB3 44 GEC1/10146PDB3 80 I0112RSB2
9 I0171NDB3 45 GECO0/I0146NDB3 81 GND
10 10170PDB3 46 GEB1/I0145PDB3 82 I0111RSB2
1 I0170NDB3 47 GEB0/I0145NDB3 83 10110RSB2
12 10169PDB3 48 GEA1/10144PDB3 84 I0109RSB2
13 I0169NDB3 49 GEA0/10144NDB3 85 I0108RSB2
14 10168PDB3 50 VMV3 86 I0107RSB2
15 I0168NDB3 51 GNDQ 87 I0106RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 GEA2/10143RSB2 90 I0104RSB2
19 10166PDB3 55 GEB2/10142RSB2 91 I0102RSB2
20 I0166NDB3 56 GEC2/10141RSB2 92 I0100RSB2
21 GFC1/I0164PDB3 57 I0140RSB2 93 I098RSB2
22 GFCO0/I0164NDB3 58 I0139RSB2 94 I096RSB2
23 GFB1/I0163PDB3 59 I0138RSB2 95 I092RSB2
24 GFB0/I0163NDB3 60 I0137RSB2 96 GDC2/1091RSB2
25 VCOMPLF 61 I0136RSB2 97 GND
26 GFAO0/I0162NPB3 62 VCCIB2 98 GDB2/I090RSB2
27 VCCPLF 63 I0135RSB2 99 GDA2/I089RSB2
28 GFA1/10162PPB3 64 I0133RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10161PDB3 66 I0131RSB2 102 TDI
31 I0161NDB3 67 I0129RSB2 103 TMS
32 GFB2/10160PDB3 68 I0127RSB2 104 VMV2
33 I0160NDB3 69 I0125RSB2 105 GND
34 GFC2/I0159PDB3 70 I0123RSB2 106 VPUMP
35 I0159NDB3 71 VCC 107 GNDQ
36 VCC 72 VCCIB2 108 TDO
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ProASIC3 Flash Family FPGAs

FG256 FG256 FG256

Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
G13 GCC1/I067PPB1 K1 GFC2/10142PDB3 M5 VMV3
G14 I064NPB1 K2 I0144NPB3 M6 VCCIB2
G15 1073PDB1 K3 10141PPB3 M7 VCCIB2
G16 I073NDB1 K4 I0120RSB2 M8 I0108RSB2
H1 GFBO0/I0146NPB3 K5 VCCIB3 M9 I0101RSB2
H2 GFA0/I0145NDB3 K6 vVCcC M10 VCCIB2
H3 GFB1/10146PPB3 K7 GND M11 VCCIB2
H4 VCOMPLF K8 GND M12 VMV2
H5 GFCO0/I0147NPB3 K9 GND M13 I0O83RSB2
H6 VCC K10 GND M14 GDB1/1078UPB1
H7 GND K11 VvVCcC M15 GDC1/1077UDB1
H8 GND K12 VCCIB1 M16 I075NDB1
H9 GND K13 I071NPB1 N1 I0140NDB3
H10 GND K14 I074RSB1 N2 I0138PPB3
H11 VCC K15 I0O72NPB1 N3 GEC1/10137PPB3
H12 GCCO0/IO67NPB1 K16 I070NDB1 N4 I0131RSB2
H13 GCB1/I068PPB1 L1 10142NDB3 N5 GNDQ
H14 GCAO0/IO69NPB1 L2 I0141NPB3 N6 GEA2/I0134RSB2
H15 NC L3 I0125RSB2 N7 10117RSB2
H16 GCBO0/IO68NPB1 L4 I0139RSB3 N8 I0111RSB2
J1 GFA2/10144PPB3 L5 VCCIB3 N9 I0O99RSB2
J2 GFA1/I0145PDB3 L6 GND N10 I094RSB2
J3 VCCPLF L7 VvVCC N11 I087RSB2
J4 I0143NDB3 L8 VCC N12 GNDQ
J5 GFB2/10143PDB3 L9 vVCcC N13 I093RSB2
J6 VCC L10 VCC N14 VJTAG
J7 GND L11 GND N15 GDC0/I077VDB1
J8 GND L12 VCCIB1 N16 GDA1/1079UDB1
J9 GND L13 GDB0/1078VPB1 P1 GEB1/10136PDB3
J10 GND L14 1076VDB1 P2 GEBO0/I0O136NDB3
J11 VCC L15 I076UDB1 P3 VMV2
J12 GCB2/1071PPB1 L16 I075PDB1 P4 I0129RSB2
J13 GCA1/1069PPB1 M1 10140PDB3 P5 I0128RSB2
J14 GCC2/I072PPB1 M2 I0130RSB2 P6 I0122RSB2
J15 NC M3 I0138NPB3 P7 I0115RSB2
J16 GCA2/I070PDB1 M4 GECO0/I0O137NPB3 P8 I0110RSB2
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
R17 GDB1/1087PPB1 U9 I0131RSB2 W1 NC
R18 GDC1/I086PDB1 u10 I0124RSB2 W2 10148PDB3
R19 I084NDB1 U1 I0119RSB2 W3 NC
R20 VCC u12 I0107RSB2 W4 GND
R21 I081NDB1 u13 I0104RSB2 W5 I0137RSB2
R22 1082PDB1 u14 I097RSB2 We GEB2/I0142RSB2
T I0152PDB3 u15 VMV1 W7 I0134RSB2
T2 I0152NDB3 u16 TCK W8 I0125RSB2
T3 NC u17 VPUMP W9 I0123RSB2
T4 I0150NDB3 u18 TRST W10 I0118RSB2
T5 I0147PPB3 u19 GDAO0/IO88NDB1 W11 I0115RSB2
T6 GEC1/I0146PPB3 u20 NC W12 10111RSB2
T7 I0140RSB2 u21 IO83NDB1 W13 I0106RSB2
T8 GNDQ u22 NC W14 I0102RSB2
T9 GEA2/I0143RSB2 V1 NC W15 GDC2/I091RSB2
T10 I0126RSB2 V2 NC W16 I093RSB2
™ I0120RSB2 V3 GND W17 GDA2/I089RSB2
T12 I0108RSB2 V4 GEA1/10144PDB3 W18 T™MS
T13 I0103RSB2 V5 GEAO0/I0O144NDB3 W19 GND
T14 I099RSB2 V6 I0139RSB2 W20 NC
T15 GNDQ V7 GEC2/I0141RSB2 W21 NC
T16 I092RSB2 V8 I0132RSB2 W22 NC
T17 VJTAG V9 I0127RSB2 Y1 VCCIB3
T18 GDCO0/I0O86NDB1 V10 I0121RSB2 Y2 I0148NDB3
T19 GDA1/I088PDB1 V11 I0114RSB2 Y3 NC
T20 NC V12 I0109RSB2 Y4 NC
T21 1083PDB1 V13 I0105RSB2 Y5 GND
T22 I082NDB1 V14 I098RSB2 Y6 NC
u1 I0149PDB3 V15 I096RSB2 Y7 NC
u2 I0149NDB3 V16 GDB2/I090RSB2 Y8 VCC
u3 NC V17 TDI Y9 VCC
U4 GEB1/I0145PDB3 V18 GNDQ Y10 NC
us GEBO0/I0145NDB3 V19 TDO Y11 NC
U6 VMV2 V20 GND Y12 NC
u7 I0138RSB2 V21 NC Y13 NC
us I0136RSB2 V22 NC Y14 VCC
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
A1 GND B15 I063RSB0 D7 GABO0/IO02RSB0
A2 GND B16 IO66RSB0 D8 I016RSB0
A3 VCCIBO B17 I0O68RSB0O D9 I022RSB0
A4 I007RSBO B18 IO70RSBO D10 I028RSB0
A5 IO09RSB0O B19 NC D11 I035RSB0
AB I013RSB0O B20 NC D12 I045RSB0
A7 I018RSB0O B21 VCCIB1 D13 IO50RSB0O
A8 I020RSB0 B22 GND D14 I055RSB0
A9 I026RSB0 C1 VCCIB3 D15 I061RSBO
A10 I032RSB0 C2 10220PDB3 D16 GBB1/I075RSB0
A11 I040RSB0O C3 NC D17 GBAO0/IO76RSB0
A12 I041RSB0 C4 NC D18 GBA1/I077RSB0
A13 IO53RSB0 C5 GND D19 GND
A14 I0O59RSB0 Cc6 I0O10RSBO D20 NC
A15 I064RSB0 c7 I014RSB0 D21 NC
A16 I065RSB0 Cc8 VCC D22 NC
A17 I067RSB0 C9 VCC E1 I0219NDB3
A18 I069RSB0O c10 IO30RSB0O E2 NC
A19 NC Cc11 I037RSB0O E3 GND
A20 VCCIBO C12 I043RSB0 E4 GAB2/10224PDB3
A21 GND C13 NC E5 GAA2/10225PDB3
A22 GND C14 VCC E6 GNDQ
B1 GND C15 VvVCcC E7 GAB1/I003RSB0
B2 VCCIB3 Cc16 NC ES8 I017RSB0
B3 NC c17 NC E9 I1021RSB0O
B4 I006RSBO C18 GND E10 I027RSB0
B5 IO08RSBO C19 NC E11 I034RSB0
B6 I012RSB0 C20 NC E12 1044RSB0
B7 I015RSB0 C21 NC E13 I051RSB0O
B8 I019RSB0O C22 VCCIB1 E14 I057RSB0
B9 1024RSB0 D1 10219PDB3 E15 GBC1/I073RSB0
B10 I031RSBO D2 10220NDB3 E16 GBBO0/I0O74RSB0O
B11 I0O39RSB0O D3 NC E17 I071RSBO
B12 I048RSB0 D4 GND E18 GBA2/I078PDB1
B13 I054RSB0 D5 GAAO0/IO00RSBO E19 1081PDB1
B14 I058RSB0 D6 GAA1/I001RSBO E20 GND
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Datasheet Information

Revision

Changes

Page

Revision 11
(March 2012)

Note indicating that A3P015 is not recommended for new designs has been
added. The "Devices Not Recommended For New Designs" section is new
(SAR 36760).

Ito IV

The following sentence was removed from the Advanced Architecture section:
"In addition, extensive on-chip programming circuitry allows for rapid, single-
voltage (3.3 V) programming of IGLOO devices via an IEEE 1532 JTAG
interface" (SAR 34687).

NA

The reference to guidelines for global spines and VersaTile rows, given in the
"Global Clock Contribution—PCLOCK" section, was corrected to the "Spine
Architecture" section of the Global Resources chapter in the ProASIC3 FPGA
Fabric User's Guide (SAR 34734).

2-12

Figure 2-4 « Input Buffer Timing Model and Delays (Example) has been modified
for the DIN waveform; the Rise and Fall time label has been changed to tDIN
(35430).

The AC Loading figures in the "Single-Ended I/O Characteristics" section were
updated to match tables in the "Summary of I/O Timing Characteristics — Default
I/O Software Settings" section (SAR 34883).

2-32

Added values for minimum pulse width and removed the FRMAX row from
Table 2-107 through Table 2-114 in the "Global Tree Timing Characteristics"
section. Use the software to determine the FRMAX for the device you are using
(SARs 37279, 29269).
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