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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.

3.3 VLVCMOS Wide Range

Table 2-47 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

3.3V Equiv.

LVCMOS Software

Wide Range | Default VIL VIH VOL VOH |IOL|IOH| IOSL IOSH |lILZ|IH3
Drive

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

Strength Option! | Vv v v v v v pA| pA | mA* mA*  |pAS|uAS

100 pA 2mA -0.3 0.8 2 3.6 0.2 |(vDD-0.2|100| 100 25 27 101 10

100 pA 4 mA -0.3 0.8 2 3.6 0.2 (vDD-0.2|100| 100 25 27 101 10

100 pA 6 mA -0.3 0.8 2 3.6 0.2 (vDD-0.2|100| 100 51 54 101 10

100 pA 8 mA -0.3 0.8 2 3.6 0.2 |(vDD-0.2|100| 100 51 54 101 10

100 pA 12mA | -0.3 0.8 2 3.6 0.2 |(vDD-0.2|100| 100 103 109 101 10

100 pA 16 mA | -0.3 0.8 2 3.6 0.2 (vDD-0.2|100| 100 132 127 101 10

100 pA 24mA | 03 0.8 2 3.6 0.2 (vDD-0.2|/100|100 | 268 181 101 10

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £100 LA. 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.
5. AllLVMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
6. Software default selection highlighted in gray.

Table 2-48 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/0O Banks

3.3VLVCMOS | Equiv.

Wide Range Software VIL VIH VOL VOH IOL [IOH| 10SL | I0SH [lL2|lIH3

Default

Drive

Strength | Min | Max | Min | Max | Max Min Max Max
Drive Strength | Option' v ' v v ' ' pA | pPA | mA* | mA? |pAS|pAS
100 pA 2mA -03 | 0.8 2 36 | 02 | vDD-0.2 |100(100| 25 27 10| 10
100 pA 4 mA -0.3 | 0.8 2 36 | 02 | vDD-0.2 |100(100| 25 27 10| 10
100 pA 6 mA -03 | 0.8 2 36 | 02 [ vDD-0.2 |100(100| 51 54 10| 10
100 pA 8 mA -0.3 | 0.8 2 36 | 02 | vDD-0.2 |100(100| 51 54 10| 10
100 pA 12 mA -03 | 0.8 2 36 | 02 | vDD-0.2 |100(100| 103 109 10| 10
100 pA 16 mA -03 | 0.8 2 36 | 02 | vDD-0.2 |100(100| 103 109 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. lIL 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.
All LVYMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
6. Software default selection highlighted in gray.

o
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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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Timing Characteristics

Table 2-60 » 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpout | top | toin | tey |teour | tzu | tzw | tz | thz | tzis | tzus | Units
4 mA Std. 0.60 866 | 004|131 043 |7.83| 866 |268 (230 10.07 | 10.90 ns

-1 0.51 737 (004|111 ) 036 |6.66 | 7.37 | 228 [ 1.96 | 856 | 9.27 ns
-2 0.45 6.47 (003|098 | 032 | 585 6.47 (200 |172| 752 | 8.14 ns
6 mA Std. 0.60 517 (0.04 | 131 | 043 | 5.04 | 517 [3.05|3.00 | 7.27 | 7.40 ns
-1 0.51 439 | 004|111 | 036 |4.28 | 439 (259 |255]| 6.19 | 6.30 ns
-2 0.45 3.86 (003|098 | 032 |3.76| 3.86 | 228224 | 543 | 5.53 ns
8 mA Std. 0.60 517 (004|131 | 043 | 5.04 | 517 [3.05|3.00| 7.27 | 7.40 ns
-1 0.51 439 | 004 111 | 0.36 [4.28 | 439 | 259|255 6.19 | 6.30 ns
-2 0.45 3.86 (003|098 | 032 |3.76 | 3.86 | 228 (224 | 543 | 553 ns
12 mA Std. 0.60 3.56 | 0.04 | 131 | 043 [(3.63| 3.43 | 3.30 | 344 | 586 | 567 ns
—1 0.51 3.03 | 004|111 036 [3.08| 292 | 281|292 | 499 | 4.82 ns
—2 0.45 266 | 0.03 |098 | 032 (271 | 256 | 247|257 | 438 | 423 ns
16 mA Std. 0.60 335 (004 |131]| 043 |3.41| 3.06 | 3.36 [ 3.55| 5.65 | 5.30 ns
-1 0.51 285 (004|111 | 036 | 290 | 2.60 |286|3.02 | 4.81 4.51 ns
-2 0.45 250 (003|098 | 032 | 255 229 (251|265 | 422 | 3.96 ns
24 mA Std. 0.60 3.09 [0.04|131) 043 | 3.15| 244 | 3.44 (400 | 538 | 4.68 ns
—1 0.51 263 | 004|111 | 036 (268 | 2.08 | 292|340 | 458 | 3.98 ns
-2 0.45 231 | 003|098 | 032 (235| 1.82 | 257|298 | 4.02 | 3.49 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 2-68 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

1L§?cvl\nos VIL VIH VoL VOH IOL [ IOH | 10SL | I0SH | 1L | nH?
Drive Min. Max. Min. Max. | Max. Min. Max. | Max.

Strength | V v v v v v mA | mA | mA3 | mA3 |pA%|pA?
2mA -0.3 | 0.35*VCCI| 0.65*VCCI | 3.6 | 045 | VCCI-045| 2 | 2 9 1 | 10| 10
4 mA -0.3| 0.35*VCCI| 065*VCCI| 3.6 | 045 | VCCI-045| 4 | 4 | 17 22 | 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. lIH 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.
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toV [ fort ,/t, /t
. R=1kQS RtoVCClfortz/tz Itz
Test Point R to GND for ty, / ty/ t

| Test Point Hz ! zn/ zHs

Datapath T 35pF  Enable Path 35 pF for tzy / tzys Itz 1715
T 35 pF for ty/ t, »

Figure 2-9 » AC Loading

Table 2-69 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 1.8 0.9 35

Note: *Measuring point = Virip. See Table 2-22 on page 2-22 for a complete table of trip points.
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Table 2-77 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/0O Banks

1LiISC\II\IIOS VIL VIH VOL VOH IOL|IOH| IOSL IOSH [lL'|IIH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength | V ', v Y, Y, Y, mA|mA| mA3 | mA3 [pA%pAt
2 mA -0.3 10.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|[0.75*VCCI| 2 | 2 16 13 10| 10
4 mA -0.3(0.35*VCCI| 0.65*VCCI| 1.575 [ 0.25*VCCI|0.75*VCCI| 4 | 4 33 25 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 2-78 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

15V

LVCMOS VIL VIH VoL VOH  [IOL|IOH|IOSL [10SH [ 1L! |11H2
Drive Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | V v v v ' v mA [ mA | mA3 | mA3 | uA% |pA?
2 mA -0.3 [ 0.35*VCCI|0.65*VCCI| 3.6 | 0.25*VCCI [0.75*VCCI| 2| 2| 13 | 16 | 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 high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

b

R=1kaZ Rt VCClfort,/ty Ity

Test Point R to GND for ty / ty / tzpg

Test Point

Datapath T 35PF  Enable Path == 35 pF for tyy,/ tyus / tn / tas
T 35 pF for tyz/ t 7

Figure 2-10 « AC Loading

Table 2-79 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (pPF)
0 1.5 0.75 35

Note: *Measuring point = Vy;, See Table 2-22 on page 2-22 for a complete table of trip points.
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I/O Register Specifications
Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Preset
b4
Preset Ezl_ g L
S
D N
DOUT g
Data_out c
> PRE Y F PRE -~
z E )
Data X @ D Q Core D Q @ —x
T C | DEN1E1P1 Array G DFN1E1P1
z E E
Enable [XH & B
= B EOUT
D> n
J H
Q
ctk XH& |
c A I
J PRE
D Q
K DFN1E1P1
Data Input I/O Register with: E
Active High Enable
Active High Preset L
Positive-Edge Triggered
Data Output Register and
Enable Output Register with:
Active High Enable
CLKBUF INBUF INBUF Active High Preset
Postive-Edge Triggered

N4
—
(@]

Enable E{l—
DX

D_Enable

Figure 2-15 « Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The ProASIC3 library offers all combinations of LUT-3 combinatorial functions. In this section, timing characteristics

are presented for a sample of the library. For more details, refer to the Fusion, IGLOO®/e, and ProASIC3/E Macro
Library Guide.

A
Y

B
A—

AND2 Y
B_
A

Y

B

&/

A
MAJ3
A— B Y
B— NAND3 —
C_
C

Figure 2-24 » Sample of Combinatorial Cells
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CKMPWH; tckMPWL

o
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Figure 2-27 « Timing Model and Waveforms
Timing Characteristics

Table 2-106 * Register Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description -2 | -1 | Std. | Units
tcLka Clock-to-Q of the Core Register 0.55|0.63|0.74| ns
tsup Data Setup Time for the Core Register 043049057 | ns
thp Data Hold Time for the Core Register 0.00 {0.00 | 0.00 [ ns
tsue Enable Setup Time for the Core Register 045(052)061 | ns
tHE Enable Hold Time for the Core Register 0.000.00|0.00| ns
toLr2qQ Asynchronous Clear-to-Q of the Core Register 040045053 | ns
tPrE2Q Asynchronous Preset-to-Q of the Core Register 040045053 | ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00|0.00|0.00| ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.22(0.25(0.30| ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00|0.00|0.00| ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.22(0.25(0.30| ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 02210251030 ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.22(0.25(0.30| ns
tckMPWH Clock Minimum Pulse Width High for the Core Register 0.321 037|043 | ns
tckmPwL Clock Minimum Pulse Width Low for the Core Register 0.36| 041|048 | 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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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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Figure 2-41  FIFO FULL Flag and AFULL Flag Assertion
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Figure 2-42 « FIFO EMPTY Flag and AEMPTY Flag Deassertion
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Figure 2-43 « FIFO FULL Flag and AFULL Flag Deassertion
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Table 2-121 « A3P250 FIFO 1kx4
Worst Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Parameter Description -2 -1 Std. Units
tens REN, WEN Setup Time 4.05 4.61 542 ns
teNH REN, WEN Hold Time 0.00 0.00 0.00 ns
teks BLK Setup Time 0.19 0.22 0.26 ns
tekH BLK Hold Time 0.00 0.00 0.00 ns
tbs Input Data (WD) Setup Time 0.18 0.21 0.25 ns
toH Input Data (WD) Hold Time 0.00 0.00 0.00 ns
tckar Clock High to New Data Valid on RD (flow-through) 2.36 2.68 3.15 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 0.89 1.02 1.20 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1.96 2.30 ns
twekrr WCLK High to Full Flag Valid 1.63 1.86 2.18 ns
tckAF Clock High to Almost Empty/Full Flag Valid 6.19 7.05 8.29 ns
trsTFG RESET Low to Empty/Full Flag Valid 1.69 1.93 2.27 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 6.98 8.20 ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 0.92 1.05 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 0.92 1.05 1.23 ns
tREMRSTB RESET Removal 0.29 0.33 0.38 ns
tRECRSTB RESET Recovery 1.50 1.71 2.01 ns
tMPWRSTB RESET Minimum Pulse Width 0.21 0.24 0.29 ns
teye Clock Cycle Time 3.23 3.68 4.32 ns
Fmax Maximum Frequency for FIFO 310 272 231 MHz
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4 — Package Pin Assignments

QN48 — Bottom View

Pin 1

48
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1
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Note: The die attach paddle center of the package is tied to ground (GND).

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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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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TQ144

Pin Number | A3P060 Function
109 NC
110 NC
111 GBA1/I024RSB0
112 GBAO0/I023RSB0
113 GBB1/1022RSB0
114 GBB0/I021RSB0
115 GBC1/I020RSB0
116 GBCO0/I019RSB0O
117 VCCIBO
118 GND
119 VCC
120 I018RSB0
121 I017RSB0
122 I016RSB0
123 I015RSB0
124 I014RSBO0
125 I013RSB0
126 I012RSB0
127 I011RSBO
128 NC
129 I010RSBO
130 I009RSBO
131 I008RSBO
132 GAC1/I007RSB0O
133 GACO0/IO06RSB0O
134 NC
135 GND
136 NC
137 GAB1/I005RSB0
138 GABO0/IO04RSB0
139 GAA1/I003RSB0
140 GAA0/I002RSB0
141 I001RSBO
142 IO00RSBO
143 GNDQ
144 VMVO

&S Microsemi

ProASIC3 Flash Family FPGAs
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FG256 FG256 FG256

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
H3 GFB1/10208PPB3 K9 GND M15 GDC1/I0111PDB1
H4 VCOMPLF K10 GND M16 I0107NDB1
H5 GFCO0/I0209NPB3 K11 VCC N1 10194PSB3
H6 VCC K12 VCCIB1 N2 10192PPB3
H7 GND K13 I095NPB1 N3 GEC1/I0190PPB3
H8 GND K14 I0O100NPB1 N4 I0192NPB3
H9 GND K15 I0102NDB1 N5 GNDQ
H10 GND K16 I0102PDB1 N6 GEA2/10187RSB2
H11 VCC L1 I0202NDB3 N7 I0161RSB2
H12 GCCO0/I091NPB1 L2 10202PDB3 N8 I0155RSB2
H13 GCB1/I092PPB1 L3 10196PPB3 N9 I0141RSB2
H14 GCAO0/IO93NPB1 L4 10193PPB3 N10 I0129RSB2
H15 I096NPB1 L5 VCCIB3 N11 I0124RSB2
H16 GCBO0/I0O92NPB1 L6 GND N12 GNDQ
J1 GFA2/10206PSB3 L7 VCC N13 I0110PDB1
J2 GFA1/10207PDB3 L8 VCC N14 VJTAG
J3 VCCPLF L9 VCC N15 GDCO0/I0111NDB1
J4 I0205NDB3 L10 VCC N16 GDA1/10113PDB1
J5 GFB2/10205PDB3 L11 GND P1 GEB1/I0189PDB3
J6 VCC L12 VCCIB1 P2 GEBO0/IO189NDB3
J7 GND L13 GDBO0/IO112NPB1 P3 VMV2
J8 GND L14 I0106NDB1 P4 I0179RSB2
J9 GND L15 10106PDB1 P5 I0171RSB2
J10 GND L16 10107PDB1 P6 I0165RSB2
J11 VCC M1 I0197NSB3 P7 I0159RSB2
J12 GCB2/I095PPB1 M2 I0196NPB3 P8 I0151RSB2
J13 GCA1/I093PPB1 M3 I0193NPB3 P9 I0137RSB2
J14 GCC2/1096PPB1 M4 GECO0/IO190NPB3 P10 I0134RSB2
J15 I0100PPB1 M5 VMV3 P11 I0128RSB2
J16 GCA2/I094PSB1 M6 VCCIB2 P12 VMV1
K1 GFC2/10204PDB3 M7 VCCIB2 P13 TCK
K2 10204NDB3 M8 10147RSB2 P14 VPUMP
K3 I0203NDB3 M9 I0136RSB2 P15 TRST
K4 10203PDB3 M10 VCCIB2 P16 GDAO0/IO113NDB1
K5 VCCIB3 M11 VCCIB2 R1 GEA1/10188PDB3
K6 VCC M12 VMV2 R2 GEA0/I0188NDB3
K7 GND M13 I0110NDB1 R3 I0184RSB2
K8 GND M14 GDB1/I0112PPB1 R4 GEC2/I0185RSB2
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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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Revision Changes Page
Advance v0.6 The "Programming" section was updated to include information concerning 2-53
(continued) serialization.
The "JTAG 1532" section was updated to include SAMPLE/PRELOAD 2-54
information.
"DC and Switching Characteristics" chapter was updated with new information. 3-1
The A3P060 "100-Pin VQFP" pin table was updated. 4-13
The A3P125 "100-Pin VQFP" pin table was updated. 4-13
The A3P060 "144-Pin TQFP" pin table was updated. 4-16
The A3P125 "144-Pin TQFP" pin table was updated. 4-18
The A3P125 "208-Pin PQFP" pin table was updated. 4-21
The A3P400 "208-Pin PQFP" pin table was updated. 4-25
The A3P060 "144-Pin FBGA" pin table was updated. 4-32
The A3P125 "144-Pin FBGA" pin table is new. 4-34
The A3P400 "144-Pin FBGA" is new. 4-38
The A3P400 "256-Pin FBGA" was updated. 4-48
The A3P1000 "256-Pin FBGA" was updated. 4-54
The A3P400 "484-Pin FBGA" was updated. 4-58
The A3P1000 "484-Pin FBGA" was updated. 4-68
The A3P250 "100-Pin VQFP*" pin table was updated. 4-14
The A3P250 "208-Pin PQFP*" pin table was updated. 4-23
The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29
The A3P250 "144-Pin FBGA™" pin table was updated. 4-36
The A3P1000 "144-Pin FBGA*™" pin table was updated. 4-32
The A3P250 "256-Pin FBGA*" pin table was updated. 4-45
The A3P1000 "256-Pin FBGA™*" pin table was updated. 4-54
The A3P1000 "484-Pin FBGA™" pin table was updated. 4-68
Advance v0.5 The "lI/Os Per Package" table was updated for the following devices and ii
(November 2005) packages:
Device Package
A3P250/M7ACP250 VvVQ100
A3P250/M7ACP250 FG144
A3P1000 FG256
Advance v0.4 M7 device information is new. N/A
The I/O counts in the "I/Os Per Package" table were updated. ii
Advance v0.3 The "I/Os Per Package" table was updated. ii
M7 device information is new. N/A
Table 2-4 « ProASIC3 Globals/Spines/Rows by Device was updated to include 2-16
the number or rows in each top or bottom spine.
EXTFB was removed from Figure 2-24 « ProASIC3E CCC Options. 2-24
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