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Power Matters.” ProASIC3 Flash Family FPGAs
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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

Revision 18 1-4



& Microsemi

Power Matters.

Table 2-2 «+ Recommended Operating Conditions 1

ProASIC3 Flash Family FPGAs

Symbol Parameters ' Commercial Industrial Units
T, Junction temperature 0 to 852 -40 to 1002 °C
veed 1.5V DC core supply voltage 1.425 10 1.575 1.425 to 1.575 \Y,
VJTAG JTAG DC voltage 1410 3.6 1410 3.6 \%
VPUMP Programming voltage Programming Mode 3.15t0 3.45 3.15t03.45 \%
Operation 4 0to 3.6 0to0 3.6 v
VCCPLL Analog power supply (PLL) 1.425t0 1.575 1.425 to 1.575 \Y
VCCland VMV ® 1.5V DC supply voltage 1.425 10 1.575 1.425t0 1.575 \%
1.8 V DC supply voltage 1.7t01.9 1.7t01.9 V
2.5V DC supply voltage 23t027 231027 \%
3.3 V DC supply voltage 3.0t0 3.6 3.0t0 3.6 \%
3.3 V wide range DC supply voltage 6 2.7t03.6 27t03.6 \Y,
LVDS/B-LVDS/M-LVDS differential /O 2.375t02.625 | 2.375t02.625 \Y
LVPECL differential 1/0 3.0t0 3.6 3.0t0 3.6 \

Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.

2. Software Default Junction Temperature Range in the Libero® System-on-Chip (SoC) software is set to 0°C to +70°C for
commercial, and -40°C to +85°C for industrial. To ensure targeted reliability standards are met across the full range of
Junction temperatures, Microsemi recommends using custom settings for temperature range before running timing and
power analysis tools. For more information regarding custom settings, refer to the New Project Dialog Box in the Libero
SoC Online Help.

3. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-18 on page 2-19.

4. VPUMP can be left floating during operation (not programming mode).

5. VMV and VCCI should be at the same voltage within a given I/O bank. VMV pins must be connected to the
corresponding VCCI pins. See the "VMVx I/O Supply Voltage (quiet)" section on page 3-1 for further information.

6. 3.3 V wide range is compliant to the JESD8-B specification and supports 3.0 V VCCI operation.
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ProASIC3 DC and Switching Characteristics Power Matters.

Overview of I/O Performance
Summary of I/0 DC Input and Output Levels — Default I/O Software Settings

Table 2-18 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Advanced I/0 Banks

Equiv. VIL VIH VOL VOH
Software
Default
Drive

Drive |Strength|Slew|Min Max Min Max Max Min 1oL"|10H*
1/0 Standard |Strength Option2 Rate| V \' \' \") \") \' mA | mA
33VLVTTL/| 12mA | 12mA | High|-0.3 0.8 2 3.6 0.4 2.4 12| 12
3.3V
LVCMOS
3.3V 100 uJA | 12mA | High|-0.3 0.8 2 3.6 0.2 VCCI-0.2 | 0.1 0.1
LVCMOS
Wide Range3
25V 12mA | 12mA | High|-0.3 0.7 1.7 2.7 0.7 1.7 12| 12
LVCMOS
1.8V 12mA | 12mA | High|-0.3]0.35* VCCI|0.65*VCCI| 1.9 0.45 VCCI-0.45] 12 | 12
LVCMOS
1.5V 12mA | 12mA [ High(-0.3]|0.35*VCCI|0.65*VCCI| 1.6 |0.25*VCCI| 0.75*VCCI| 12 | 12
LVCMOS
3.3V PCI Per PCI specifications
3.3V PCI-X Per PCI-X specifications
Notes:

1. Currents are measured at 85°C junction temperature.
2. 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will NOT operate at the
equivalent software default drive strength. These values are for Normal Ranges ONLY.

3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
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Table 2-43 « 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

Drive Speed
Strength | Grade | tpout | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
2 mA Std. 066 |[7.20]0.04 [ 1.00] 043 |7.34|6.29 (227 | 234 | 9.57 8.52 ns

—1 056 [6.13(0.04|085| 036 |6.24|535| 193|199 8.14 7.25 ns
-2 049 (538 (003|075 ]| 032 | 548|469 | 170 (175 7.15 6.36 ns
4 mA Std. 066 | 720|004 |1.00| 043 |7.34|6.29 | 227 | 234 | 957 8.52 ns
—1 056 | 613|004 |085| 036 |6.24|535| 193|199 | 8.14 7.25 ns

-2 049 (538 (003|075| 032 | 548|469 | 170 |1.75 | 7.15 6.36 ns

6 mA Std. 0.66 [4.50(0.04|100| 043 | 458|382 | 258 288 | 6.82 6.05 ns

-1 056 [3.83(0.04|085]| 036 |39 |325|219 245 5.80 5.15 ns
-2 049 [3.36(003]|075] 032 |342|285|192 (215 5.09 4.52 ns
8 mA Std. 0.66 | 450|004 |1.00| 043 | 458 |3.82| 258|288 | 6.82 6.05 ns
—1 056 | 3.83|004|085| 036 |390 325|219 |245| 580 5.15 ns

-2 049 [336(003|075] 032 |342|285|192 (215 5.09 4.52 ns

12 mA Std. 0.66 | 3.16 | 0.04 | 1.00 | 0.43 | 3.22 | 2.58 | 2.79 | 3.22 | 545 4.82 ns
—1 0.56 | 269 | 0.04 | 085 | 036 | 2.74 | 220 | 2.37 | 2.74 | 4.64 4.10 ns
—2 049 | 236 [003]|075( 032 (240|193 | 208 | 241 | 4.07 3.60 ns
16 mA Std. 066 | 3.16 | 0.04 | 1.00 | 043 | 3.22 | 258 | 279 | 3.22 | 545 4.82 ns
—1 056 (269 (004 |085]| 036 | 274|220 | 237 | 274 | 4.64 4.10 ns

-2 049 [236(0.03|075] 032 | 240|193 | 208 | 241 | 4.07 3.60 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-52 « 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 2-64 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/O Banks

ProASIC3 Flash Family FPGAs

Drive Speed
Strength Grade toout tpp toin tpy teout tzL tzn t 2z thz Units
2mA Std. 0.66 8.20 | 0.04 | 1.29 0.43 724 | 820 | 203 | 191 ns
-1 0.56 6.98 | 0.04 | 1.10 0.36 6.16 | 6.98 | 1.73 | 1.62 ns
-2 0.49 6.13 | 0.03 | 0.96 0.32 541 | 6.13 | 1.52 | 1.43 ns
4 mA Std. 0.66 8.20 | 0.04 | 1.29 0.43 724 | 820 | 203 | 1.9 ns
-1 0.56 6.98 | 0.04 | 1.10 0.36 6.16 | 6.98 | 1.73 | 1.62 ns
-2 0.49 6.13 | 0.03 | 0.96 0.32 541 | 6.13 | 1.52 | 1.43 ns
6 mA Std. 0.66 477 | 0.04 | 1.29 0.43 455 | 477 | 2.38 | 255 ns
-1 0.56 4.05 | 0.04 | 1.10 0.36 387 | 405 | 203 | 217 ns
-2 0.49 3.56 | 0.03 | 0.96 0.32 340 | 356 | 1.78 | 1.91 ns
8 mA Std. 0.66 477 | 0.04 | 1.29 0.43 455 | 477 | 238 | 255 ns
-1 0.56 4.05 [ 0.04 [ 1.10 0.36 387 | 405 | 203 | 217 ns
-2 0.49 3.56 | 0.03 | 0.96 0.32 340 | 356 | 1.78 | 1.91 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.

Table 2-65 + 2.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

Drive Speed
Strength Grade toour top toin tpy teour tzL tzy t 2z thz Units
2mA Std. 0.66 11.00 | 0.04 | 1.29 0.43 10.37 11.00 | 2.03 | 1.83 ns
-1 0.56 9.35 0.04 | 1.10 0.36 8.83 9.35 1.73 | 1.56 ns
-2 0.49 8.21 0.03 | 0.96 0.32 7.75 8.21 152 | 1.37 ns
4 mA Std. 0.66 11.00 | 0.04 | 1.29 0.43 10.37 11.00 | 2.03 | 1.83 ns
-1 0.56 9.35 0.04 | 1.10 0.36 8.83 9.35 1.73 | 1.56 ns
-2 0.49 8.21 0.03 | 0.96 0.32 7.75 8.21 1.52 | 1.37 ns
6 mA Std. 0.66 7.50 0.04 | 1.29 0.43 7.36 7.50 239 | 2.46 ns
-1 0.56 6.38 0.04 | 1.10 0.36 6.26 6.38 2.03 | 2.10 ns
-2 0.49 5.60 0.03 | 0.96 0.32 5.49 5.60 178 | 1.84 ns
8 mA Std. 0.66 7.50 0.04 | 1.29 0.43 7.36 7.50 239 | 2.46 ns
-1 0.56 6.38 0.04 | 1.10 0.36 6.26 6.38 2.03 | 2.10 ns
-2 0.49 5.60 0.03 | 0.96 0.32 5.49 5.60 1.78 | 1.84 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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Fully Registered I/O Buffers with Synchronous Enable and Asynchronous
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Figure 2-16 » Timing Model of the Registered I/O Buffers with Synchronous Enable and Asynchronous Clear
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ProASIC3 DC and Switching Characteristics

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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QN68 QN68

Pin Number | A3P030 Function Pin Number [ A3P030 Function
1 I082RSB1 37 TRST
2 IO80RSB1 38 VJTAG
3 I0O78RSB1 39 I040RSBO
4 I0O76RSB1 40 I037RSB0O
5 GECO0/I073RSB1 41 GDBO0/I034RSB0
6 GEAO0/IO72RSB1 42 GDAO0/IO33RSB0
7 GEBO0/IO71RSB1 43 GDCO0/I032RSB0
8 VCC 44 VCCIBO
9 GND 45 GND
10 VCCIB1 46 VCC
1 I068RSB1 47 I031RSB0O
12 I067RSB1 48 I029RSB0
13 I066RSB1 49 I028RSB0
14 I0O65RSB1 50 I027RSB0
15 I064RSB1 51 I025RSB0
16 IO63RSB1 52 I024RSB0
17 I062RSB1 53 I022RSB0
18 IO60RSB1 54 I021RSB0O
19 IO58RSB1 55 I019RSB0O
20 IO56RSB1 56 I017RSB0O
21 I054RSB1 57 I015RSB0O
22 IO52RSB1 58 I014RSB0O
23 I0O51RSB1 59 VCCIBO
24 VCC 60 GND
25 GND 61 VCC
26 VCCIB1 62 I012RSB0O
27 IO50RSB1 63 I0O10RSBO
28 I048RSB1 64 IO08RSBO
29 I046RSB1 65 IO06RSBO
30 I044RSB1 66 IO04RSB0O
31 I042RSB1 67 IO02RSB0O
32 TCK 68 IO00RSBO
33 TDI
34 T™MS
35 VPUMP
36 TDO

&S Microsemi

ProASIC3 Flash Family FPGAs
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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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Package Pin Assignments

TQ144 TQ144 TQ144

Pin Number |A3P060 Function Pin Number |A3P060 Function Pin Number | A3P060 Function
1 GAA2/I051RSB1 37 NC 73 VPUMP
2 I052RSB1 38 GEA2/I071RSB1 74 NC
3 GAB2/I053RSB1 39 GEB2/I070RSB1 75 TDO
4 I095RSB1 40 GEC2/I069RSB1 76 TRST
5 GAC2/I094RSB1 41 I068RSB1 77 VJTAG
6 I093RSB1 42 I067RSB1 78 GDAO0/IO50RSB0
7 I092RSB1 43 I066RSB1 79 GDB0/I048RSB0
8 I091RSB1 44 I065RSB1 80 GDB1/1047RSB0O
9 VCC 45 VCC 81 VCCIBO
10 GND 46 GND 82 GND
1 VCCIB1 47 VCCIB1 83 I044RSB0
12 IO90RSB1 48 NC 84 GCC2/1043RSB0
13 GFC1/1089RSB1 49 I064RSB1 85 GCB2/I042RSB0
14 GFC0/I088RSB1 50 NC 86 GCA2/I041RSB0O
15 GFB1/I087RSB1 51 I063RSB1 87 GCA0/I040RSB0O
16 GFBO0/IO86RSB1 52 NC 88 GCA1/I039RSB0O
17 VCOMPLF 53 I062RSB1 89 GCB0/I038RSB0
18 GFA0/I085RSB1 54 NC 90 GCB1/I037RSB0
19 VCCPLF 55 I061RSB1 91 GCCO0/I036RSB0
20 GFA1/I084RSB1 56 NC 92 GCC1/1035RSB0
21 GFA2/I083RSB1 57 NC 93 I034RSB0O
22 GFB2/I082RSB1 58 I060RSB1 94 IO33RSB0O
23 GFC2/1081RSB1 59 I059RSB1 95 NC
24 IO80RSB1 60 I0O58RSB1 96 NC
25 IO79RSB1 61 I057RSB1 97 NC
26 I078RSB1 62 NC 98 VCCIBO
27 GND 63 GND 99 GND
28 VCCIB1 64 NC 100 VvCC
29 GEC1/I077RSB1 65 GDC2/I056RSB1 101 IO30RSBO
30 GECO0/I076RSB1 66 GDB2/I055RSB1 102 GBC2/I029RSB0
31 GEB1/I075RSB1 67 GDA2/I054RSB1 103 I028RSB0
32 GEBO0/I074RSB1 68 GNDQ 104 GBB2/I027RSB0
33 GEA1/1073RSB1 69 TCK 105 I026RSB0
34 GEAO0/IO72RSB1 70 TDI 106 GBA2/I025RSB0
35 VMV1 71 TMS 107 VMVO
36 GNDQ 72 VMV1 108 GNDQ
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Package Pin Assignments

TQ144 TQ144 TQ144

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
1 GAA2/I067RSB1 37 NC 73 VPUMP
2 I068RSB1 38 GEA2/I0106RSB1 74 NC
3 GAB2/I069RSB1 39 GEB2/I0105RSB1 75 TDO
4 I0132RSB1 40 GEC2/10104RSB1 76 TRST
5 GAC2/I0131RSB1 41 10103RSB1 77 VJTAG
6 I0130RSB1 42 10102RSB1 78 GDAO0/IO66RSB0
7 I0129RSB1 43 I0101RSB1 79 GDB0/I0O64RSB0
8 I0128RSB1 44 I0100RSB1 80 GDB1/I063RSB0
9 VCC 45 VCC 81 VCCIBO
10 GND 46 GND 82 GND
1 VCCIB1 47 VCCIB1 83 I060RSB0O
12 10127RSB1 48 IO99RSB1 84 GCC2/I059RSB0
13 GFC1/10126RSB1 49 I097RSB1 85 GCB2/I058RSB0
14 GFC0/I0125RSB1 50 I095RSB1 86 GCA2/I057RSB0
15 GFB1/I0124RSB1 51 IO93RSB1 87 GCAO0/I056RSB0
16 GFBO0/I0O123RSB1 52 I092RSB1 88 GCA1/1055RSB0
17 VCOMPLF 53 IO90RSB1 89 GCB0/I054RSB0
18 GFAO0/I0122RSB1 54 IO88RSB1 90 GCB1/I053RSB0
19 VCCPLF 55 IO86RSB1 91 GCCO0/I052RSB0
20 GFA1/I0121RSB1 56 I084RSB1 92 GCC1/1051RSB0
21 GFA2/I0120RSB1 57 IO83RSB1 93 IO50RSB0O
22 GFB2/10119RSB1 58 I082RSB1 94 I049RSB0
23 GFC2/I0118RSB1 59 I081RSB1 95 NC
24 10117RSB1 60 IO80RSB1 96 NC
25 10116RSB1 61 IO79RSB1 97 NC
26 I0115RSB1 62 VCC 98 VCCIBO
27 GND 63 GND 99 GND
28 VCCIB1 64 VCCIB1 100 VCC
29 GEC1/I0112RSB1 65 GDC2/I072RSB1 101 I047RSB0
30 GECO0/I0111RSB1 66 GDB2/I071RSB1 102 GBC2/I045RSB0
31 GEB1/I0110RSB1 67 GDA2/I070RSB1 103 I044RSB0
32 GEBO0/IO109RSB1 68 GNDQ 104 GBB2/I043RSB0
33 GEA1/10108RSB1 69 TCK 105 I042RSB0
34 GEA0/I0O107RSB1 70 TDI 106 GBA2/I041RSB0O
35 VMV1 71 TMS 107 VMVO
36 GNDQ 72 VMV1 108 GNDQ
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ProASIC3 Flash Family FPGAs

PQ208 PQ208 PQ208
Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
1 GND 37 10104PDB3 73 IO83RSB2
2 GAA2/10118UDB3 38 I0104NDB3 74 I082RSB2
3 10118VDB3 39 I0103PSB3 75 I081RSB2
4 GAB2/I0117UDB3 40 VCCIB3 76 IO80RSB2
5 10117VDB3 41 GND 77 I079RSB2
6 GAC2/I0116UDB3 42 10101PDB3 78 I078RSB2
7 10116VDB3 43 I0101NDB3 79 I077RSB2
8 10115UDB3 44 GEC1/10100PDB3 80 I076RSB2
9 10115VDB3 45 GECO0/I0100NDB3 81 GND
10 10114UDB3 46 GEB1/I099PDB3 82 I0O75RSB2
1 10114VDB3 47 GEBO0/IO99NDB3 83 I074RSB2
12 10113PDB3 48 GEA1/1098PDB3 84 I073RSB2
13 I0113NDB3 49 GEAO0/I098NDB3 85 I072RSB2
14 10112PDB3 50 VMV3 86 I071RSB2
15 I0112NDB3 51 GNDQ 87 I0O70RSB2
16 VCC 52 GND 88 VCC
17 GND 53 NC 89 VCCIB2
18 VCCIB3 54 NC 90 I069RSB2
19 10111PDB3 55 GEA2/I097RSB2 91 I068RSB2
20 I0111NDB3 56 GEB2/I096RSB2 92 I067RSB2
21 GFC1/I0110PDB3 57 GEC2/I095RSB2 93 I066RSB2
22 GFCO0/I0O110NDB3 58 I094RSB2 94 I0O65RSB2
23 GFB1/10109PDB3 59 IO93RSB2 95 I064RSB2
24 GFBO0/IO109NDB3 60 I092RSB2 96 GDC2/I063RSB2
25 VCOMPLF 61 I091RSB2 97 GND
26 GFAO0/I0O108NPB3 62 VCCIB2 98 GDB2/I062RSB2
27 VCCPLF 63 IO90RSB2 99 GDAZ2/I061RSB2
28 GFA1/10108PPB3 64 IO89RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10107PDB3 66 IO88RSB2 102 TDI
31 I0107NDB3 67 I087RSB2 103 T™MS
32 GFB2/10106PDB3 68 IO86RSB2 104 VMV2
33 I0106NDB3 69 I085RSB2 105 GND
34 GFC2/10105PDB3 70 I084RSB2 106 VPUMP
35 I0105NDB3 71 VCC 107 NC
36 NC 72 VCCIB2 108 TDO
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Package Pin Assignments

FG144 FG144 FG144

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
A1 GNDQ D1 10112NDB3 G1 GFA1/10108PPB3
A2 VMVO0 D2 10112PDB3 G2 GND
A3 GABO0/IO02RSB0 D3 10116VDB3 G3 VCCPLF
A4 GAB1/IO03RSB0 D4 GAA2/10118UPB3 G4 GFA0/IO108NPB3
A5 I016RSB0 D5 GACO0/I004RSB0 G5 GND
A6 GND D6 GAC1/IO05RSB0 G6 GND
A7 I029RSB0 D7 GBCO0/I0O35RSB0 G7 GND
A8 VCC D8 GBC1/I036RSB0 G8 GDC1/1058UPBH1
A9 IO33RSB0 D9 GBB2/1042PDB1 G9 IO53NDB1
A10 GBAO0/IO39RSB0 D10 1042NDB1 G10 GCC2/I053PDB1
A11 GBA1/I040RSB0 D11 1043NPB1 G11 I052NDB1
A12 GNDQ D12 GCB1/1049PPB1 G12 GCB2/I052PDB1
B1 GAB2/10117UDB3 E1 VCC H1 VCC
B2 GND E2 GFCO0/I0110NDB3 H2 GFB2/10106PDB3
B3 GAAQ/IO00RSBO E3 GFC1/10110PDB3 H3 GFC2/I0105PSB3
B4 GAA1/I0O01RSBO E4 VCCIB3 H4 GEC1/10100PDB3
B5 I014RSB0O E5 10118VPB3 H5 VCC
B6 I019RSB0O E6 VCCIBO H6 I079RSB2
B7 I022RSB0 E7 VCCIBO H7 I065RSB2
B8 IO30RSBO E8 GCC1/1048PDB1 H8 GDB2/I062RSB2
B9 GBB0/I037RSB0 E9 VCCIB1 H9 GDC0/I058VPB1
B10 GBB1/I038RSB0O E10 VCC H10 VCCIB1
B11 GND E11 GCAO0/IO50NDB1 H11 1054PSB1
B12 VMV1 E12 IO51NDBH1 H12 VCC
C1 10117vDB3 F1 GFBO0/IO109NPB3 J1 GEB1/I099PDB3
C2 GFA2/10107PPB3 F2 VCOMPLF J2 I0106NDB3
C3 GAC2/10116UDB3 F3 GFB1/10109PPB3 J3 VCCIB3
Cc4 VCC F4 I0107NPB3 J4 GECO0/IO100NDB3
C5 I012RSB0 F5 GND J5 IO88RSB2
C6 I017RSB0O F6 GND J6 I081RSB2
Cc7 I024RSB0 F7 GND J7 VCC
C8 I031RSB0O F8 GCCO0/1048NDB1 J8 TCK
C9 I034RSB0O F9 GCBO0/IO49NPB1 J9 GDA2/I061RSB2
C10 GBA2/I041PDB1 F10 GND J10 TDO
c1 I041NDB1 F11 GCA1/I050PDB1 J1 GDA1/1060UDB1
C12 GBC2/1043PPB1 F12 GCA2/I051PDB1 J12 GDB1/I059UDB1
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FG256 FG256 FG256

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
A1 GND C5 GACO0/I004RSB0O E9 1024RSB0
A2 GAAO0/IO00RSBO C6 GAC1/IO05RSB0O E10 VCCIBO
A3 GAA1/I0O01RSBO c7 I013RSB0 E11 VCCIBO
A4 GABO0/IO02RSB0 C8 I017RSB0 E12 VMV1
A5 I007RSB0O C9 I022RSB0 E13 GBC2/1043PDB1
A6 I010RSB0O c10 I027RSB0 E14 I046RSB1
A7 I011RSBO Cc11 I031RSB0O E15 NC
A8 I015RSB0 C12 GBCO0/I035RSB0O E16 1045PDB1
A9 I020RSB0O C13 I034RSB0 F1 I0113NDB3
A10 I025RSB0 C14 NC F2 10112PPB3
A11 I029RSB0 C15 I042NPB1 F3 NC
A12 IO33RSB0O Cc16 1044PDB1 F4 10115VDB3
A13 GBB1/I038RSB0 D1 10114VDB3 F5 VCCIB3
A14 GBAO0/IO39RSB0 D2 10114UDB3 F6 GND
A15 GBA1/I040RSB0O D3 GAC2/10116UDB3 F7 VCC
A16 GND D4 NC F8 VCC
B1 GAB2/10117UDB3 D5 GNDQ F9 VCC
B2 GAA2/10118UDB3 D6 IO08RSBO F10 VCC
B3 NC D7 I014RSB0O F11 GND
B4 GAB1/IO03RSB0 D8 I018RSB0O F12 VCCIB1
B5 I006RSBO D9 I023RSB0 F13 I043NDB1
B6 IO09RSBO D10 I028RSB0 F14 NC
B7 I012RSB0 D11 I032RSB0 F15 1047PPB1
B8 I016RSBO0 D12 GNDQ F16 I045NDB1
B9 I021RSB0O D13 NC G1 I0111NDB3
B10 I026RSB0 D14 GBB2/I042PPB1 G2 10111PDB3
B11 IO30RSBO D15 NC G3 I0112NPB3
B12 GBC1/I036RSB0 D16 I044NDB1 G4 GFC1/10110PPB3
B13 GBBO0/I0O37RSB0 E1 10113PDB3 G5 VCCIB3
B14 NC E2 NC G6 VCC
B15 GBAZ2/1041PDB1 E3 10116VDB3 G7 GND
B16 1041NDB1 E4 10115UDB3 G8 GND
C1 10117VDB3 E5 VMVO0 G9 GND
Cc2 10118VDB3 E6 VCCIBO G10 GND
C3 NC E7 VCCIBO G111 VCC
C4 NC ES8 I019RSB0O G12 VCCIB1
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Package Pin Assignments

FG256 FG256 FG256

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
G13 GCC1/1048PPB1 K1 GFC2/10105PDB3 M5 VMV3
G14 I047NPB1 K2 I0107NPB3 M6 VCCIB2
G15 1054PDB1 K3 I0104PPB3 M7 VCCIB2
G16 I054NDB1 K4 NC M8 NC
H1 GFBO0/IO109NPB3 K5 VCCIB3 M9 I074RSB2
H2 GFA0/I0108NDB3 K6 vVCcC M10 VCCIB2
H3 GFB1/10109PPB3 K7 GND M11 VCCIB2
H4 VCOMPLF K8 GND M12 VMV2
H5 GFCO0/IO110NPB3 K9 GND M13 NC
H6 VCC K10 GND M14 GDB1/1059UPB1
H7 GND K11 VvVCcC M15 GDC1/1058UDB1
H8 GND K12 VCCIB1 M16 I056NDB1
H9 GND K13 IO52NPB1 N1 I0103NDB3
H10 GND K14 IO55RSB1 N2 I0101PPB3
H11 VCC K15 IO53NPB1 N3 GEC1/10100PPB3
H12 GCCO0/I048NPB1 K16 IO51NDB1 N4 NC
H13 GCB1/I049PPB1 L1 I0105NDB3 N5 GNDQ
H14 GCAO0/IO50NPB1 L2 I0104NPB3 N6 GEA2/I097RSB2
H15 NC L3 NC N7 I086RSB2
H16 GCBO0/IO49NPB1 L4 I0102RSB3 N8 I082RSB2
J1 GFA2/10107PPB3 L5 VCCIB3 N9 I075RSB2
J2 GFA1/I0108PDB3 L6 GND N10 I069RSB2
J3 VCCPLF L7 VvVCC N11 I064RSB2
J4 I0106NDB3 L8 VCC N12 GNDQ
J5 GFB2/10106PDB3 L9 vVCcC N13 NC
J6 VCC L10 VCC N14 VJTAG
J7 GND L11 GND N15 GDC0/1058VDB1
J8 GND L12 VCCIB1 N16 GDA1/1060UDB1
J9 GND L13 GDB0/I059VPB1 P1 GEB1/I099PDB3
J10 GND L14 I057VDB1 P2 GEBO/IO99NDB3
J11 VCC L15 I057UDBH1 P3 NC
J12 GCB2/1052PPB1 L16 I056PDB1 P4 NC
J13 GCA1/1050PPB1 M1 10103PDB3 P5 I092RSB2
J14 GCC2/I053PPB1 M2 NC P6 IO89RSB2
J15 NC M3 I0101NPB3 P7 I085RSB2
J16 GCA2/I051PDB1 M4 GECO0/IO100NPB3 P8 I081RSB2
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FG484 FG484 FG484

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
K19 I075NDB1 M11 GND P3 I0153NDB3
K20 NC M12 GND P4 I0159NDB3
K21 IO76NDB1 M13 GND P5 I0156NPB3
K22 I076PDB1 M14 VCC P6 I0151PPB3
L1 NC M15 GCB2/I073PPB1 P7 10158PPB3
L2 I0155PDB3 M16 GCA1/I071PPB1 P8 VCCIB3
L3 NC M17 GCC2/I074PPB1 P9 GND
L4 GFBO0/IO163NPB3 M18 I080PPB1 P10 VCC
L5 GFA0/I0162NDB3 M19 GCA2/1072PDB1 P11 VCC
L6 GFB1/10163PPB3 M20 I079PPB1 P12 VCC
L7 VCOMPLF M21 I078PPB1 P13 VCC
L8 GFC0/I0164NPB3 M22 NC P14 GND
L9 vCcC N1 10154NDB3 P15 VCCIB1
L10 GND N2 10154PDB3 P16 GDBO0/IO87NPB1
L11 GND N3 NC P17 I085NDB1
L12 GND N4 GFC2/10159PDB3 P18 1085PDB1
L13 GND N5 I0161NPB3 P19 1084PDB1
L14 VCC N6 10156PPB3 P20 NC
L15 GCCO0/IO69NPB1 N7 I0129RSB2 P21 1081PDB1
L16 GCB1/1070PPB1 N8 VCCIB3 P22 NC
L17 GCAO0/IO71NPB1 N9 VCC R1 NC
L18 I067NPB1 N10 GND R2 NC
L19 GCBO0/IO70NPB1 N11 GND R3 VCC
L20 I077PDB1 N12 GND R4 I0150PDB3
L21 I077NDB1 N13 GND R5 I0151NPB3
L22 I078NPB1 N14 VCC R6 I0147NPB3
M1 NC N15 VCCIB1 R7 GECO0/I0146NPB3
M2 I0155NDB3 N16 I073NPB1 R8 VMV3
M3 I0158NPB3 N17 IO80NPB1 R9 VCCIB2
M4 GFA2/10161PPB3 N18 IO74NPB1 R10 VCCIB2
M5 GFA1/10162PDB3 N19 I072NDB1 R11 10117RSB2
M6 VCCPLF N20 NC R12 I0110RSB2
M7 I0160NDB3 N21 I0O79NPB1 R13 VCCIB2
M8 GFB2/10160PDB3 N22 NC R14 VCCIB2
M9 VCC P1 NC R15 VMV2
M10 GND P2 10153PDB3 R16 I094RSB2
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Revision Changes Page

Revision 10 The "In-System Programming (ISP) and Security" section and Security section |
(September 2011) | were revised to clarify that although no existing security measures can give an
absolute guarantee, Microsemi FPGAs implement the best security available in
the industry (SAR 32865).

The value of 34 1/Os for the QN48 package in A3P030 was added to the "I/Os 11
Per Package 1" section (SAR 33907).

The Y security option and Licensed DPA Logo were added to the "ProASIC3 v
Ordering Information" section. The trademarked Licensed DPA Logo identifies
that a product is covered by a DPA counter-measures license from
Cryptography Research (SAR 32151).

The "Specifying I/O States During Programming" section is new (SAR 21281). 1-7

In Table 2-2 « Recommended Operating Conditions 1, VPUMP programming 2-2
voltage in programming mode was changed from "3.0 to 3.6" to "3.15 to 3.45"
(SAR 30666). It was corrected in v2.0 of this datasheet in April 2007 but
inadvertently changed back to “3.0 to 3.6 V” in v1.4 in August 2009. The
following changes were made to Table 2-2 « Recommended Operating
Conditions 1:

VCCPLL analog power supply (PLL) was changed from "1.4 to 1.6" to "1.425 to
1.575" (SAR 33850).

For VCCI and VMV, values for 3.3 V DC and 3.3 V DC Wide Range were
corrected. The correct value for 3.3 V DC is "3.0 to 3.6 V" and the correct value
for 3.3 V Wide Range is "2.7 to 3.6" (SAR 33848).

Table 2-25 « Summary of I/O Timing Characteristics—Software Default Settings 2-24
was update to restore values to the correct columns. Previously the Slew Rate
column was missing and data were aligned incorrectly (SAR 34034).

The notes regarding drive strength in the "Summary of 1/0 Timing| 2-22,2-39
Characteristics — Default I/0 Software Settings" section and "3.3 V LVCMOS
Wide Range" section tables were revised for clarification. They now state that
the minimum drive strength for the default software configuration when run in
wide range is £100 pA. The drive strength displayed in software is supported in
normal range only. For a detailed I/V curve, refer to the IBIS models (SAR
25700).
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Datasheet Information

new package that was added because it is offered in the A3P015. The following
sections were updated:

"Features and Benefits"
"ProASIC3 Ordering Information"
"Temperature Grade Offerings"
"ProASIC3 Flash Family FPGAs"
"A3P015 and A3P030" note
Introduction and Overview (NA)

Revision Changes Page
Revision 5 (Aug 2008) | TJ, Maximum Junction Temperature, was changed to 100° from 110° in the 2-6
DC and Switching "Thermal Characteristics" section and EQ 1. The calculated result of Maximum
Characteristics v1.3 | Power Allowed has thus changed to 1.463 W from 1.951 W.
Values for the A3P015 device were added to Table 2-7 + Quiescent Supply 2-7
Current Characteristics.
Values for the A3P015 device were added to Table 2-14 - Different Components | 2-11, 2-12
Contributing to Dynamic Power Consumption in ProASIC3 Devices. Ppcq4 Was
removed. Table 2-15 « Different Components Contributing to the Static Power
Consumption in ProASIC3 Devices is new.
The "PLL Contribution—PPLL" section was updated to change the Pp | formula 2-14
from Pac13 * Pac14 * Ferkourt t0 Ppca *+ Pac1s * Ferkour:
Both fall and rise values were included for tpprisup @and tpprinp in Table 2-102 2-78
Input DDR Propagation Delays.
Table 2-107 « A3P015 Global Resource is new. 2-86
The typical value for Delay Increments in Programmable Delay Blocks was 2-90
changed from 160 to 200 in Table 2-115 « ProASIC3 CCC/PLL Specification.
Revision 4 (Jun 2008) | Table note references were added to Table 2-2 « Recommended Operating 2-2
DC and Switching Conditions 1, and the order of the table notes was changed.
Characteristics v1.2
The title for Table 2-4 < Overshoot and Undershoot Limits 1 was modified to 2-3
remove "as measured on quiet 1/0s." Table note 1 was revised to remove
"estimated SSO density over cycles." Table note 2 was revised to remove "refers
only to overshoot/undershoot limits for simultaneous switching 1/0s."
The "Power per I/O Pin" section was updated to include 3 additional tables 2-7
pertaining to input buffer power and output buffer power.
Table 2-29 « 1/0 Output Buffer Maximum Resistances 1 was revised to include 2-27
values for 3.3 V PCI/PCI-X.
Table 2-90 « LVDS Minimum and Maximum DC Input and Output Levels was 2-66
updated.
Revision 3 (Jun 2008) | Pin numbers were added to the "QN68 — Bottom View" package diagram. Note 2 4-3
Packaging v1.3 was added below the diagram.
The "QN132 — Bottom View" package diagram was updated to include D1 to D4. 4-6
In addition, note 1 was changed from top view to bottom view, and note 2 is new.
Revision 2 (Feb 2008) | This document was divided into two sections and given a version number, starting N/A
Product Brief v1.0 at v1.0. The first section of the document includes features, benefits, ordering
information, and temperature and speed grade offerings. The second section is a
device family overview.
This document was updated to include A3P015 device information. QN68 is a N/A
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