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ProASIC3 DC and Switching Characteristics Power Matters.

Calculating Power Dissipation

Quiescent Supply Current

Table 2-7 + Quiescent Supply Current Characteristics

A3P015 | A3P030 | A3P060 | A3P125 | A3P250 | A3P400 | A3P600 | A3P1000
Typical (25°C) 2 mA 2mA 2mA 2mA 3 mA 3mA 5mA 8 mA
Max. (Commercial) 10mA | 10mA | 10mA | 10mA | 20mA | 20mA | 30mA | 50 mA
Max. (Industrial) 15mA | 15mA | 15mA | 15mA | 30mA | 30mA | 45mA | 75mA

Note: IDD Includes VCC, VPUMP, VCCI, and VMV currents. Values do not include I/O static
contribution, which is shown in Table 2-11 and Table 2-12 on page 2-9.

Power per I/O Pin

Table 2-8 «+ Summary of 1/O Input Buffer Power (Per Pin) — Default /O Software Settings
Applicable to Advanced I/0 Banks

Static Power Dynamic Power
VMV (V) Ppcz (MW) ! PAC9 (WW/MHz) 2
Single-Ended
3.3V LVTTL/3.3VLVCMOS 3.3 - 16.22
3.3 V LVCMOS Wide Range® 3.3 - 16.22
2.5V LVCMOS 25 - 5.12
1.8 V LVCMOS 1.8 - 213
1.5V LVCMOS (JESD8-11) 1.5 - 1.45
3.3V PCI 3.3 - 18.11
3.3V PCI-X 3.3 - 18.11
Differential
LVDS 25 2.26 1.20
LVPECL 3.3 5.72 1.87
Notes:

1. PDC?2 is the static power (where applicable) measured on VMV.
2. PACS is the total dynamic power measured on VCC and VMV.

3. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B
specification.

Table 2-9 + Summary of /O Input Buffer Power (Per Pin) — Default I/O Software Settings
Applicable to Standard Plus 1/O Banks

Static Power Dynamic Power
VMV (V) PDC2 (mw) ! PAC9 (UW/MHz) 2
Single-Ended
3.3V LVTTL/3.3VLVCMOS 3.3 - 16.23
3.3 V LVCMOS Wide Range® 3.3 - 16.23
Notes:

1. PDC?2 is the static power (where applicable) measured on VMV.
2. PACS is the total dynamic power measured on VCC and VMV.

3. 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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ProASIC3 DC and Switching Characteristics Power Matters.

Power Consumption of Various Internal Resources

Table 2-14 « Different Components Contributing to Dynamic Power Consumption in ProASIC3 Devices

Device Specific Dynamic Contributions
(MW/MHz)
[=}
[=} (=] (=} o n o (=} n
o o (=] n N [T} o™ -
- © < N - [=] o o
it S 15|85 |5 (55|55
Parameter Definition < < < P < < < <
PACA1 Clock contribution of a Global Rib 14.50 112.80|12.80 | 11.00 | 11.00 | 9.30 | 9.30 | 9.30
PAC2 Clock contribution of a Global Spine 248 | 1.85 (135|158 | 0.81 | 0.81 | 0.41]0.41
PAC3 Clock contribution of a VersaTile row 0.81
PAC4 Clock contribution of a VersaTile used as a 0.12
sequential module
PAC5 First contribution of a VersaTile used as a 0.07
sequential module
PAC6 Second contribution of a VersaTile used as a 0.29
sequential module
PAC7 Contribution of a VersaTile used as a 0.29
combinatorial Module
PACS8 Average contribution of a routing net 0.70
PAC9 Contribution of an I/O input pin (standard See Table 2-8 on page 2-7 through
dependent) Table 2-10 on page 2-8.
PAC10 Contribution of an I/O output pin (standard See Table 2-11 on page 2-9 through
dependent) Table 2-13 on page 2-10.
PAC11 Average contribution of a RAM block during a 25.00
read operation
PAC12 Average contribution of a RAM block during a 30.00
write operation
PAC13 Dynamic contribution for PLL 2.60

Note: *For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi Power
spreadsheet calculator or SmartPower tool in Libero SoC software.
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Power Matters.” ProASIC3 Flash Family FPGAs

Table 2-15 « Different Components Contributing to the Static Power Consumption in ProASIC3 Devices

Definition Device Specific Static Power (mW)
[=}
o [=} [=} [=} n [=} [=} n
o (=] o n [} o (22 -
- © < N - o o o
o o o o o a a a
Parameter 2121212121212 |2
PDC1 Array static power in Active mode See Table 2-7 on page 2-7.
PDC2 1/0O input pin static power (standard-dependent) See Table 2-8 on page 2-7 through
Table 2-10 on page 2-8.
PDC3 1/O output pin static power (standard-dependent) See Table 2-11 on page 2-9 through
Table 2-13 on page 2-10.
PDC4 Static PLL contribution 2.55 mW
PDC5 Bank quiescent power (VCCIl-dependent) See Table 2-7 on page 2-7.

Note: *For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi Power
spreadsheet calculator or SmartPower tool in Libero SoC software.

Power Calculation Methodology
This section describes a simplified method to estimate power consumption of an application. For more accurate and
detailed power estimations, use the SmartPower tool in Libero SoC software.
The power calculation methodology described below uses the following variables:
* The number of PLLs as well as the number and the frequency of each output clock generated
* The number of combinatorial and sequential cells used in the design
» The internal clock frequencies
* The number and the standard of 1/O pins used in the design
*  The number of RAM blocks used in the design
» Toggle rates of /O pins as well as VersaTiles—guidelines are provided in Table 2-16 on page 2-14.
» Enable rates of output buffers—guidelines are provided for typical applications in Table 2-17 on page 2-14.
* Read rate and write rate to the memory—qguidelines are provided for typical applications in Table 2-17 on
page 2-14. The calculation should be repeated for each clock domain defined in the design.
Methodology
Total Power Consumption—Pro1a;
ProtaL = Pstat + Poyn
PstaT is the total static power consumption.
Ppyn is the total dynamic power consumption.
Total Static Power Consumption—Pgtat
Pstat = Poct + Ninputs™ Poc2 + Noutputs® Pocs
NinpuTs is the number of I/O input buffers used in the design.
NouTpuTs is the number of I/0 output buffers used in the design.
Total Dynamic Power Consumption—Ppyy
Povn = Pcrock * Ps-ceLL * Pe-ceLL * Pner + Pinputs + Poutputs + PMemory + PeLL
Global Clock Contribution—Pc¢[ ock
PcLock = (Pact * NspiNne™Pac2 + Nrow Pacs + Ns-ceLL” Paca) * Feik

Nspine is the number of global spines used in the user design—guidelines are provided in the "Spine Architecture”
section of the Global Resources chapter in the ProASIC3 FPGA Fabric User's Guide.

Nrow is the number of VersaTile rows used in the design—guidelines are provided in the "Spine Architecture" section
of the Global Resources chapter in the ProASIC3 FPGA Fabric User's Guide.
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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 2-49 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard 1/O Banks

ProASIC3 Flash Family FPGAs

33V Equiv.

LVCMOS Software

Wide Range | Default VIL VIH VOL VOH IOL|IOH| IOSL IOSH |lIL2|nH3
Drive

Drive Strength| Min | Max | Min | Max | Max Min Max Max

Strength Option’ | V Y, Y, Y, ' ' pA| pA | mA? mA?  [uAS|pAS

100 pA 2mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 |[100| 100 25 27 10| 10

100 pA 4mA | -03| 0.8 2 3.6 0.2 | vDD-0.2 |100( 100 25 27 10| 10

100 pA 6mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 [100| 100 51 54 10| 10

100 pA 8mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 |100( 100 51 54 10| 10

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

3. 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

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

o

6. Software default selection highlighted in gray.

All LVMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.

Revision 18
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ProASIC3 DC and Switching Characteristics Power Matters.

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 2-58 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

2.5V LVCMOS VIL VIH VOL | VOH |IOL|IOH| IOSL IOSH TR

Min. Max., Min. Max. Max. Min. Max. Max.
Drive Strength ', ', ' ' Y, V |mA|mA| mA3 mA3  |pA?|pA?
2 mA -0.3 0.7 1.7 3.6 0.7 17 | 2] 2 16 18 10 | 10
4 mA -0.3 0.7 1.7 3.6 0.7 1.7 41 4 16 18 10| 10
6 mA -0.3 0.7 1.7 3.6 0.7 17 | 6| 6 32 37 10 | 10
8 mA -0.3 0.7 1.7 3.6 0.7 1.7 8| 8 32 37 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. 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 high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

A

R to VCCI for t, 5/ ty / ty g

R=1kQ
R to GND for ty / ty / tzng

Test Point

Datapath T 35PF  Enable Path == 35 pF for t,,, / tyyg / ty / by
T 35 pF for tyz /{7

Test Point

Figure 2-8 « AC Loading

Table 2-59 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CrLoap (pPF)
0 25 1.2 35

Note: *Measuring point = Vitrip. See Table 2-22 on page 2-22 for a complete table of trip points.
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Table 2-73 » 1.8 V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7 V
Applicable to Standard Plus 1/0 Banks

Drive Speed
Strength | Grade | tpoyr | top | toin | tey |teout | tzu | tzu | tz | thz | tzus | tzus | Units
2 mA Std. 066 | 14.80 | 0.04 | 1.20 | 043 [13.49(14.80 | 225 | 1.46 | 1573 [17.04 | ns

-1 0.56 [ 12.59 | 0.04 | 1.02 | 0.36 | 11.48 | 1259 1.91 | 1.25 | 13.38 | 14.49 [ ns
-2 0.49 [ 11.05 | 0.03 | 090 | 0.32 |10.08 |11.05 | 1.68 | 1.09 | 11.75 [ 12.72 | ns
4 mA Std. 066 | 9.90 | 0.04 | 120 | 043 | 9.73 [ 9.90 | 265 | 2.50 | 11.97 | 1213 | ns
-1 056 | 842 | 004 | 1.02 | 036 | 828 | 842 | 226 | 2.12 [ 10.18|10.32| ns
-2 049 | 739 [ 003 |09 | 032 | 7.27 | 7.39 | 1.98 | 1.86 | 8.94 | 9.06 ns
6 mA Std. 066 | 744 [ 004 | 120 | 043 | 7.58 | 7.32 | 294 | 299 | 9.81 | 9.56 ns
-1 056 | 6.33 [ 004 | 102 | 036 | 6.44 | 6.23 | 250 | 2.54 | 8.35 | 8.13 ns
-2 049 | 555 [ 003 | 090 | 032 | 566 | 547 [ 219 | 223 | 7.33 | 7.14 ns
8 mA Std. 066 | 744 | 004 | 120 | 043 [ 758 [ 7.32 [ 294 | 299 | 9.81 | 9.56 ns
-1 056 | 6.33 | 004|102 036 | 644 | 6.23 [ 250 | 2.54 | 835 | 8.13 ns
-2 049 | 555 [ 003 | 090 | 032 | 566 | 547 [ 219 | 223 | 7.33 | 7.14 ns

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

Table 2-74 » 1.8 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7V
Applicable to Standard 1/O Banks

Drive Speed

Strength Grade | tpourt tpp toin tpy teour tz tzn t 2 thz Units

2mA Std. 0.66 11.21 | 0.04 | 1.20 0.43 8.53 11.21 199 | 1.21 ns
-1 0.56 9.54 0.04 | 1.02 0.36 7.26 9.54 1.69 | 1.03 ns
-2 0.49 8.37 0.03 | 0.90 0.32 6.37 8.37 149 | 0.90 ns

4 mA Std. 0.66 6.34 0.04 | 1.20 0.43 5.38 6.34 241 | 248 ns
—1 0.56 5.40 0.04 | 1.02 0.36 4.58 5.40 2.05 | 2.11 ns
-2 0.49 4.74 0.03 | 0.90 0.32 4.02 4.74 1.80 | 1.85 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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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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ProASIC3 DC and Switching Characteristics

Timing Characteristics

Table 2-105 - Combinatorial Cell Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

& Microsemi

Power Matters.

Combinatorial Cell Equation Parameter -2 -1 Std. Units
INV Y=1A tpp 0.40 0.46 0.54 ns
AND2 Y=A'B tep 0.47 0.54 0.63 ns
NAND2 Y=I!(A-B) tep 0.47 0.54 0.63 ns
OR2 Y=A+B tpp 0.49 0.55 0.65 ns
NOR2 Y =1(A+B) trp 0.49 0.55 0.65 ns
XOR2 Y=A®B tep 0.74 0.84 0.99 ns
MAJ3 Y = MAJ(A, B, C) tpp 0.70 0.79 0.93 ns
XOR3 Y=A@BDC tep 0.87 1.00 1.17 ns
MUX2 Y=AIS+BS tep 0.51 0.58 0.68 ns
AND3 Y=A-B-C tpp 0.56 0.64 0.75 ns

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

VersaTile Specifications as a Sequential Module

The ProASIC3 library offers a wide variety of sequential cells, including flip-flops and latches. Each has a data input
and optional enable, clear, or preset. In this section, timing characteristics are presented for a representative sample
from the library. For more details, refer to the Fusion, IGLOO/e, and ProASIC3/E Macro Library Guide.

Data Out
—D Q

DFN1

CLK >

Data D Q Out
DFN1CA1

CLK >

CLR

Data Out
L =
Enl  prFN1E1
CLK}
PRE
Data Out
D Q
Enl pri1E1P1
CLK
—D

Figure 2-26 « Sample of Sequential Cells
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QN132 QN132 QN132

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
A1 GAB2/I0O69RSB1 A37 GBB1/I038RSB0O B25 GND
A2 I0130RSB1 A38 GBCO0/I035RSB0 B26 NC
A3 VCCIB1 A39 VCCIBO B27 GCB2/I058RSB0
A4 GFC1/I0126RSB1 A40 1028RSB0 B28 GND
A5 GFBO0/I0123RSB1 A41 1022RSB0 B29 GCBO0/I054RSB0
A6 VCCPLF A42 I018RSB0 B30 GCC1/I051RSB0
A7 GFA1/10121RSB1 A43 I014RSB0 B31 GND
A8 GFC2/I0118RSB1 Ad4 I011RSBO B32 GBB2/I043RSB0
A9 I0115RSB1 A45 I007RSB0 B33 VMVO0
A10 VCC A46 VCC B34 GBAO/IO39RSB0O
A11 GEB1/I0110RSB1 A4T7 GAC1/IO05RSB0O B35 GBC1/I036RSB0
A12 GEA0/I0107RSB1 A48 GABO0/IO02RSB0 B36 GND
A13 GEC2/I0104RSB1 B1 I068RSB1 B37 I026RSB0
A14 I0100RSB1 B2 GAC2/I0131RSB1 B38 I021RSB0
A15 VCC B3 GND B39 GND
A16 IO99RSB1 B4 GFCO0/I0125RSB1 B40 I013RSB0
A17 I096RSB1 B5 VCOMPLF B41 IO08RSBO
A18 I094RSB1 B6 GND B42 GND
A19 I091RSB1 B7 GFB2/I0119RSB1 B43 GACO0/I004RSB0O
A20 IO85RSB1 B8 I0116RSB1 B44 GNDQ
A21 IO79RSB1 B9 GND C1 GAA2/I067RSB1
A22 VCC B10 GEBO0/IO109RSB1 Cc2 I0132RSB1
A23 GDB2/I071RSB1 B11 VMV1 C3 VCC
A24 TDI B12 GEB2/I0105RSB1 Cc4 GFB1/10124RSB1
A25 TRST B13 I0101RSB1 C5 GFA0/I0122RSB1
A26 GDC1/I061RSB0 B14 GND C6 GFA2/I0120RSB1
A27 VCC B15 I098RSB1 c7 I0117RSB1
A28 IO60RSBO B16 I095RSB1 C8 VCCIB1
A29 GCC2/I059RSB0 B17 GND C9 GEA1/10108RSB1
A30 GCA2/I057RSB0 B18 I087RSB1 C10 GNDQ
A31 GCAO0/I056RSB0 B19 I081RSB1 Cc11 GEA2/10106RSB1
A32 GCB1/I053RSB0 B20 GND C12 I0103RSB1
A33 I049RSB0 B21 GNDQ C13 VCCIB1
A34 VCC B22 T™MS C14 I097RSB1
A35 I044RSB0 B23 TDO C15 I093RSB1
A36 GBA2/I041RSB0 B24 GDCO0/I062RSB0 C16 IO89RSB1
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Package Pin Assignments

Cs121 cs121 Cs121

Pin Number | A3P060 Function Pin Number [ A3P060 Function Pin Number | A3P060 Function
A1 GNDQ D4 I0O10RSBO G7 VCC
A2 I001RSBO D5 I011RSBO G8 GDCO0/I046RSB0
A3 GAA1/IO03RSB0O D6 I018RSB0O G9 GDA1/1049RSB0
A4 GAC1/1007RSBO D7 I032RSB0 G10 GDBO0/I048RSB0O
A5 I015RSB0 D8 I031RSBO G11 GCAO0/I040RSB0
A6 I013RSB0O D9 GCA2/I041RSB0O H1 I075RSB1
A7 I017RSB0O D10 IO30RSBO H2 I076RSB1
A8 GBB1/I022RSB0 D11 IO33RSB0 H3 GFC2/I078RSB1
A9 GBA1/I024RSB0 E1 I087RSB1 H4 GFA2/I080RSB1
A10 GNDQ E2 GFCO0/I085RSB1 H5 I077RSB1
A11 VMVO E3 I092RSB1 H6 GEC2/I066RSB1
B1 GAA2/I095RSB1 E4 I094RSB1 H7 I054RSB1
B2 IO00RSBO E5 VCC H8 GDC2/I053RSB1
B3 GAAO0/IO02RSB0 E6 VCCIBO H9 VJTAG
B4 GACO0/IO06RSB0O E7 GND H10 TRST
B5 IO08RSBO E8 GCCO0/I036RSB0O H11 I044RSB0
B6 I012RSB0 E9 I034RSB0O J1 GEC1/I074RSB1
B7 I016RSB0 E10 GCB1/I037RSB0 J2 GECO0/I073RSB1
B8 GBC1/I020RSB0 E11 GCC1/1035RSB0 J3 GEB1/I072RSB1
B9 GBB0/I021RSB0 F1 VCOMPLF J4 GEA0/IO69RSB1
B10 GBB2/I027RSB0 F2 GFBO0/IO83RSB1 J5 GEB2/I0O67RSB1
B11 GBA2/I025RSB0 F3 GFA0/IO82RSB1 J6 I062RSB1
C1 IO89RSB1 F4 GFC1/1086RSB1 J7 GDA2/I051RSB1
C2 GAC2/I091RSB1 F5 VCCIB1 J8 GDB2/I052RSB1
C3 GAB1/I005RSB0 F6 VCC J9 TDI
C4 GABO0/IO04RSB0O F7 VCCIBO J10 TDO
C5 IO09RSBO F8 GCB2/1042RSB0 J1 GDC1/I045RSB0
C6 I014RSB0O F9 GCC2/I043RSB0O K1 GEBO0/IO71RSB1
Cc7 GBAO/IO23RSB0 F10 GCBO0/IO38RSB0 K2 GEA1/I070RSB1
C8 GBCO0/I019RSB0 F11 GCA1/I039RSB0O K3 GEA2/I068RSB1
C9 I026RSB0 G1 VCCPLF K4 I064RSB1
c10 I028RSB0 G2 GFB2/I079RSB1 K5 I0O60RSB1
c1 GBC2/I029RSB0 G3 GFA1/I081RSB1 K6 IO59RSB1
D1 IO88RSB1 G4 GFB1/I084RSB1 K7 IO56RSB1
D2 IO90RSB1 G5 GND K8 TCK
D3 GAB2/I093RSB1 G6 VCCIB1 K9 TMS
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
1 GND 37 VCC 73 GBA2/1041PDB1
2 GAA2/10118UDB3 38 GND 74 VMV1
3 10118VDB3 39 VCCIB2 75 GNDQ
4 GAB2/I0117UDB3 40 I077RSB2 76 GBA1/I040RSBO
5 10117vDB3 41 1074RSB2 77 GBAO0/IO39RSB0
6 GAC2/I0116UDB3 42 I071RSB2 78 GBB1/I038RSB0
7 10116VDB3 43 GDC2/I063RSB2 79 GBBO0/I037RSB0
8 10112PSB3 44 GDB2/I062RSB2 80 GBC1/I036RSB0
9 GND 45 GDA2/1061RSB2 81 GBCO0/I035RSB0O
10 GFB1/10109PDB3 46 GNDQ 82 I029RSB0
1 GFBO0/IO109NDB3 47 TCK 83 I027RSB0
12 VCOMPLF 48 TDI 84 I025RSB0
13 GFAO0/I0108NPB3 49 TMS 85 I023RSB0
14 VCCPLF 50 VMV2 86 I021RSB0
15 GFA1/10108PPB3 51 GND 87 VCCIBO
16 GFA2/10107PSB3 52 VPUMP 88 GND
17 VCC 53 NC 89 VCC
18 VCCIB3 54 TDO 90 I015RSB0
19 GFC2/10105PSB3 55 TRST 91 I013RSB0O
20 GEC1/10100PDB3 56 VJTAG 92 I011RSBO
21 GECO0/IO100NDB3 57 GDA1/1060USB1 93 GAC1/I005RSB0O
22 GEA1/1098PDB3 58 GDC0/1058VDB1 94 GACO0/I004RSB0O
23 GEAO0/I0O98NDB3 59 GDC1/1058UDB1 95 GAB1/I0O03RSB0
24 VMV3 60 I052NDB1 96 GABO0/IO02RSB0
25 GNDQ 61 GCB2/1052PDBH1 97 GAA1/I001RSB0O
26 GEA2/I097RSB2 62 GCA1/I050PDB1 98 GAA0/IO00RSBO
27 GEB2/I096RSB2 63 GCAO0/IO50NDB1 99 GNDQ
28 GEC2/I095RSB2 64 GCCO0/I048NDB1 100 VMV0
29 I093RSB2 65 GCC1/1048PDB1
30 I092RSB2 66 VCCIB1
31 I091RSB2 67 GND
32 IO90RSB2 68 VCC
33 I088RSB2 69 1043NDB1
34 I086RSB2 70 GBC2/1043PDB1
35 I085RSB2 71 GBB2/1042PSB1
36 I084RSB2 72 1041NDB1
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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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Package Pin Assignments

PQ208 PQ208 PQ208

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
109 TRST 145 1064PDB1 181 1027RSB0
110 VJTAG 146 I063NDB1 182 I026RSB0
11 GDAO/IO88NDB1 147 I063PDB1 183 I025RSB0
112 GDA1/1088PDBH1 148 I062NDB1 184 1024RSB0
113 GDBO0/I0O87NDB1 149 GBC2/I062PDB1 185 I023RSB0
114 GDB1/1087PDB1 150 I061NDB1 186 VCCIBO
115 GDCO0/I086NDB1 151 GBB2/1061PDB1 187 VCC
116 GDC1/I086PDB1 152 IO60NDB1 188 I020RSB0O
117 1084NDB1 153 GBA2/I060PDB1 189 I019RSB0
118 1084PDB1 154 VMV1 190 I018RSB0
119 1082NDB1 155 GNDQ 191 I017RSB0
120 1082PDB1 156 GND 192 I016RSB0
121 1081PSB1 157 VMVO 193 I014RSB0
122 GND 158 GBA1/I0O59RSB0 194 I012RSB0
123 VCCIB1 159 GBAO/IO58RSB0 195 GND
124 I077NDB1 160 GBB1/I057RSB0 196 I010RSBO
125 1077PDB1 161 GBBO0/IO56RSB0 197 IO09RSBO
126 NC 162 GND 198 IO08RSBO
127 I074NDB1 163 GBC1/I055RSB0 199 I007RSB0
128 GCC2/I074PDB1 164 GBCO0/I054RSB0 200 VCCIBO
129 GCB2/1073PSB1 165 I052RSB0 201 GAC1/IO05RSB0O
130 GND 166 IO50RSB0O 202 GACO0/I004RSB0O
131 GCA2/I072PSB1 167 I048RSB0 203 GAB1/I003RSB0
132 GCA1/I071PDB1 168 I046RSB0 204 GABO0/IO02RSB0
133 GCAO0/IO71NDB1 169 I044RSB0 205 GAA1/I001RSBO
134 GCBO0/IO70NDB1 170 VCCIBO 206 GAAO0/IO00RSBO
135 GCB1/I070PDBH1 171 VCC 207 GNDQ
136 GCCO0/I069NDB1 172 IO36RSB0 208 VMVO
137 GCC1/1069PDB1 173 IO35RSB0
138 1067NDB1 174 I034RSB0
139 1067PDB1 175 IO33RSB0O
140 VCCIB1 176 I032RSB0
141 GND 177 I031RSBO
142 VCC 178 GND
143 1065PSB1 179 I029RSB0
144 1064NDB1 180 I028RSB0
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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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FG256 FG256
Pin Number | A3P250 Function Pin Number | A3P250 Function
P9 I076RSB2 T13 I067RSB2
P10 I071RSB2 T14 GDA2/I061RSB2
P11 I066RSB2 T15 T™MS
P12 NC T16 GND
P13 TCK
P14 VPUMP
P15 TRST
P16 GDAO0/1060VDB1
R1 GEA1/I098PDB3
R2 GEAO0/IO98NDB3
R3 NC
R4 GEC2/I095RSB2
R5 I091RSB2
R6 I088RSB2
R7 I084RSB2
R8 IO80RSB2
R9 I077RSB2
R10 I072RSB2
R11 I068RSB2
R12 I065RSB2
R13 GDB2/I062RSB2
R14 TDI
R15 NC
R16 TDO
T GND
T2 I094RSB2
T3 GEB2/I096RSB2
T4 I0O93RSB2
T5 IO90RSB2
T6 I087RSB2
T7 I083RSB2
T8 I079RSB2
T9 I078RSB2
T10 I073RSB2
™ I070RSB2
T12 GDC2/I063RSB2

&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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Datasheet Information

when the pin is unused.

Revision Changes Page
Advance v0.6 The "RESET" section was updated. 2-25
(continued) The "WCLK and RCLK" section was updated. 2.25
The "RESET" section was updated. 2-25
The "RESET" section was updated. 2-27
The "Introduction" of the "Advanced I/Os" section was updated. 2-28
The "I/O Banks" section is new. This section explains the following types of 1/Os: 2-29
Advanced
Standard+
Standard
Table 2-12 « Automotive ProASIC3 Bank Types Definition and Differences is
new. This table describes the standards listed above.
PCI-X 3.3 V was added to the Compatible Standards for 3.3 V in Table 2- 2-29
11 « VCCI Voltages and Compatible Standards
Table 2-13 « ProASIC3 I/O Features was updated. 2-30
The "Double Data Rate (DDR) Support" section was updated to include 2-32
information concerning implementation of the feature.
The "Electrostatic Discharge (ESD) Protection" section was updated to include 2-35
testing information.
Level 3 and 4 descriptions were updated in Table 2-43 + 1/0O Hot-Swap and 5V 2-64
Input Tolerance Capabilities in ProASIC3 Devices.
The notes in Table 2-43 + I/O Hot-Swap and 5V Input Tolerance Capabilities in 2-64
ProASIC3 Devices were updated.
The "Simultaneous Switching Outputs (SSOs) and Printed Circuit Board Layout" 2-41
section is new.
A footnote was added to Table 2-14 « Maximum I/O Frequency for Single-Ended 2-30
and Differential 1/0Os in All Banks in Automotive ProASIC3 Devices (maximum
drive strength and high slew selected).
Table 2-18 « Automotive ProASIC3 I/O Attributes vs. I/0 Standard Applications 2-45
Table 2-50 « ProASIC3 Output Drive (OUT_DRIVE) for Standard 1/0O Bank Type 2-83
(A3P030 device)
Table 2-51 « ProASIC3 Output Drive for Standard+ /O Bank Type was updated. 2-84
Table 2-54 « ProASIC3 Output Drive for Advanced I/0 Bank Type was updated. 2-84
The "x" was updated in the "User I/O Naming Convention" section. 2-48
The "VCC Core Supply Voltage" pin description was updated. 2-50
The "VMVXx I/O Supply Voltage (quiet)" pin description was updated to include 2-50
information concerning leaving the pin unconnected.
The "VJTAG JTAG Supply Voltage" pin description was updated. 2-50
The "VPUMP Programming Supply Voltage" pin description was updated to 2-50
include information on what happens when the pin is tied to ground.
The "I/O User Input/Output" pin description was updated to include information on 2-50
what happens when the pin is unused.
The "JTAG Pins" section was updated to include information on what happens 2-51
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