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& Microsemi

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

Table 2-24 -

& Microsemi

Power Matters.

Summary of /0 Timing Characteristics—Software Default Settings

—2 Speed Grade, Commercial-Case Conditions: T;=70°C, Worst Case VCC =1.425V,
Worst-Case VCCI (per standard)

Advanced I/0 Banks
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3.3V LVTTL/ 12mA | 12 mA | High| 35| - |0.45|2.64(0.03|0.76(0.32(2.69|2.11(2.40|2.68|4.36(3.78| ns
3.3V LVCMOS
3.3VLVCMOS | 100 yA| 12 mA [High| 35| — |0.45(4.08]/0.03|0.76(0.32|4.08(3.20|3.71|4.14(6.61]|5.74| ns
Wide Range2
2.5V LVCMOS | 12mA| 12 mA |High| 35 - |0.45|2.66|0.03(0.98(0.32|2.71|2.56|2.47(2.57 (4.38|4.23| ns
1.8 VLVCMOS | 12mA | 12mA [High| 35| - [0.45(2.64]|0.03|0.91(0.32(2.69(2.27|2.76|3.05|4.36(3.94| ns
1.5V LVCMOS [ 12mA | 12mA |High| 35 - [0.45|3.05(0.03(1.07]|0.32(3.10|2.67|2.95(3.14|4.77|4.34| ns
3.3V PCI Per - High| 10 2540.45|2.00|0.03]0.65(0.32(2.04|1.46|2.40|2.68|3.71|3.13| ns
PCI
spec
3.3V PCI-X Per - High| 10 254(0.45|2.00(0.03|0.62(0.32|2.04|1.46|2.40|2.68|3.71|3.13| ns
PCI-X
spec
LVDS 24 mA - High| — | - |0.45(1.37]|0.03(1.20| - - - - - - — | ns
LVPECL 24 mA - High| — | — |0.45(1.34|0.03(1.05| - - - - - - - | 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. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

4. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-64 for
connectivity. This resistor is not required during normal operation.
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Power Matters.” ProASIC3 Flash Family FPGAs

Table 2-30 « 1/0 Output Buffer Maximum Resistances’

Applicable to Standard 1/O Banks

RpyLL-powN RpyLi.up

Standard Drive Strength (Q) (Q)
3.3V LVTTL/3.3VLVCMOS 2mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150

3.3 V LVCMOS Wide Range* 100 pA Same as regular 3.3 V Same as regular

LVCMOS 3.3V LVCMOS
2.5V LVCMOS 2 mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
1.8 V LVCMOS 2mA 200 225
4 mA 100 112
1.5V LVCMOS 2mA 200 224

Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCCI, drive strength selection, temperature, and process. For board design considerations and detailed output buffer
resistances, use the corresponding IBIS models located at http.//www.microsemi.com/soc/download/ibis/default.aspx.

2. R(PULL-DOWN-MAX) = (VOLspec) /lOLspeC
R(PULL-UP—MAX) = (VCCImax - VOHspec) /IOHspec
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

@

Table 2-31 « 1/0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R(WEAK PULL-UP)" R(WEAK PULL-DOWN)”
VCCI Min Max Min Max
3.3V 10 k 45k 10 k 45Kk
3.3 V (wide range 1/Os) 10k 45k 10k 45k
25V 11k 55k 12 k 74 k
1.8V 18 k 70 k 17 k 110 k
1.5V 19 k 90 k 19 k 140 k

Notes:

1. Rweak puLL-up-max) = (VCClyax — VOHsped) / Liweak puLL-UP-MIN)
2. Rweak puLL-DOWN-MAX) = (VOLgpec) / liweak PULL-DOWN-MIN)

Revision 18 2-28


http://www.microsemi.com/soc/download/ibis/default.aspx

& Microsemi

Power Matters.” ProASIC3 Flash Family FPGAs

Single-Ended I/O Characteristics

3.3VLVTTL/3.3VLVCMOS

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

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

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

Drive Strength ', Y, ', ' Y, V |mAmA| mA3 mA3  |pA?|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 2|2 27 25 10| 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4| 4 27 25 10| 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6|6 54 51 10| 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8| 8 54 51 10| 10
12 mA -0.3 0.8 2 3.6 0.4 24 [ 12] 12 109 103 10| 10
16 mA -0.3 0.8 2 3.6 0.4 24 | 16| 16 127 132 10| 10
24 mA -0.3 0.8 2 3.6 0.4 24 |24 |24 181 268 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

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

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

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

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

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

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

A
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-54 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

Equiv.
Software
Default
Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ Units
100 pA 2 mA Std. 0.60 | 1093 | 0.04 | 152 | 043 | 1093 | 946 | 3.20 | 3.32 ns
-1 0.51 9.29 |10.04|1.29| 0.36 9.29 8.04 (272|282 ns
-2 0.45 8.16 | 0.03 |1.13 | 0.32 8.16 7.06 | 2.39 | 248 ns
100 pA 4 mA Std. 0.60 | 1093 [ 0.04 [ 1.52 | 0.43 | 10.93 [ 9.46 | 3.20 | 3.32 ns
-1 0.51 9.29 |0.04 {129 0.36 9.29 8.04 | 272|282 ns
-2 0.45 8.16 | 0.03|1.13 | 0.32 8.16 7.06 | 2.39 | 248 ns
100 pA 6 mA Std. 0.60 6.82 | 004|152 | 043 6.82 570 [3.70 | 4.16 ns
-1 0.51 580 |004|129| 0.36 | 580 | 4.85 | 3.15| 3.54 ns
-2 0.45 5.09 | 003|113 0.32 509 | 425 (277 | 3.11 ns
100 pA 8 mA Std. 0.60 6.82 | 0.04 | 1.52 | 0.43 6.82 5.70 | 3.70 | 4.16 ns
-1 0.51 580 | 0.04|1.29| 0.36 580 | 4.85 | 3.15| 3.54 ns
-2 0.45 509 | 003|113 | 0.32 | 509 | 425 | 277 | 3.11 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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Power Matters.” ProASIC3 Flash Family FPGAs

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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Output Enable Register

toeckmpwH toeckmPwL

—- |~———————
toeHD
 S—

1 50% 0| 50%
D_Enable

50%.

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

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

r 50% 50% /—\—

Figure 2-19 « Output Enable Register Timing Diagram
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Power Matters.” ProASIC3 Flash Family FPGAs

Timing Characteristics

Table 2-100 - Output Enable Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.425V

Parameter Description -2 | —1 | Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.59|0.67|0.79| ns
toesuD Data Setup Time for the Output Enable Register 0.31(0.36|0.42| ns
toEHD Data Hold Time for the Output Enable Register 0.00|0.00|0.00| ns
toEsuE Enable Setup Time for the Output Enable Register 0.4410.50(0.58 | ns
toEHE Enable Hold Time for the Output Enable Register 0.00|0.00|0.00| ns
toeEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register 0.67(0.76|0.89| ns
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register 0.67]0.76 |1 0.89| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00 (0.00|0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0.220.25|0.30| ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register 0.00/0.00{0.00| ns
toerecpre | Asynchronous Preset Recovery Time for the Output Enable Register 0.2210.25|0.30| ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register |0.22 [0.25(0.30| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register | 0.22 | 0.25(0.30 | ns
toeckmpwH | Clock Minimum Pulse Width High for the Output Enable Register 0.36(0.41]|0.48| ns
toeckmpwL | Clock Minimum Pulse Width Low for the Output Enable Register 0.320.37|043| 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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Power Matters.” ProASIC3 Flash Family FPGAs
Clock Conditioning Circuits

CCC Electrical Specifications
Timing Characteristics

Table 2-115 » ProASIC3 CCC/PLL Specification

Parameter Minimum Typical Maximum Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 350 MHz
Clock Conditioning Circuitry Output Frequency fout ccc 0.75 350 MHz
Serial Clock (SCLK) for Dynamic PLL" 125 MHz
Delay Increments in Programmable Delay Blocks® 3 200% ps
Number of Programmable Values in Each Programmable 32
Delay Block
Input Period Jitter 15 ns
CCC Output Peak-to-Peak Period Jitter Fcec out Max Peak-to-Peak Period Jitter
1 Global 3 Global
Network Networks
Used Used
0.75 MHz to 24 MHz 0.50% 0.70%
24 MHz to 100 MHz 1.00% 1.20%
100 MHz to 250 MHz 1.75% 2.00%
250 MHz to 350 MHz 2.50% 5.60%
Acquisition Time
(A3P250 and A3P1000 only) LockControl =0 300 us
LockControl = 1 300 us
(all other dies) LockControl =0 300 us
LockControl = 1 6.0 ms
Tracking Jitter °
(A3P250 and A3P1000 only) LockControl =0 1.6 ns
LockControl = 1 1.6 ns
(all other dies) LockControl =0 1.6 ns
LockControl = 1 0.8 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 12 3 0.6 5.56 ns
Delay Range in Block: Programmable Delay 22 3 0.225 5.56 ns
Delay Range in Block: Fixed Delay? 3 22 ns
Notes:

1. Maximum value obtained for a —2 speed-grade device in worst-case commercial conditions. For specific junction
temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

2. This delay is a function of voltage and temperature. See Table 2-6 on page 2-6 for deratings.

3. T;=25°C,vVCC=15V

4. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero SoC Online Help for more information.

5. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock
edge. Tracking jitter does not measure the variation in PLL output period, which is covered by the period jitter
parameter.

6. The A3P030 device does not contain a PLL.
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Power Matters.” ProASIC3 Flash Family FPGAs

Timing Characteristics

Table 2-116 - RAM4K9
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

Parameter Description -2 | -1 | Std. | Units
tas Address setup time 0.25(0.280.33| ns
tAH Address hold time 0.00|0.00|0.00| ns
tens REN, WEN setup time 0.14(0.16|0.19| ns
teNH REN, WEN hold time 0.1010.11]0.13| ns
teks BLK setup time 0.23(0.2710.31| ns
tekH BLK hold time 0.0210.02{0.02| ns
tps Input data (DIN) setup time 0.1810.2110.25| ns
toH Input data (DIN) hold time 0.00(0.00|0.00| ns
toka1 Clock High to new data valid on DOUT (output retained, WMODE = 0) 2.36|2.68|3.15| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 1.7912.03(239| ns
tcka2 Clock High to new data valid on DOUT (pipelined) 0.89]1.0211.20| ns

tCZCWWL1 Address collision clk-to-clk delay for reliable write after write on same|0.33|0.28 [0.25| ns
address—Applicable to Closing Edge

T | Address collision clk-to-clk delay for reliable write after write on same|0.30 (0.26 [ 0.23 | ns

address—Applicable to Rising Edge

tcocwwH

tC2CRWH1 Address collision clk-to-clk delay for reliable read access after write on same | 0.45|0.38 | 0.34| ns
address—Applicable to Opening Edge

tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same | 0.49 | 0.42 [ 0.37 | ns
address— Applicable to Opening Edge

trsTBQ RESET Low to data out Low on DOUT (flow-through) 0.92(1.05|1.23| ns

RESET Low to Data Out Low on DOUT (pipelined) 092]1.0511.23| ns
tremrsTe | RESET removal 0.2910.33|0.38| ns
trecrste | RESET recovery 1.50(1.71]12.01| ns
tvpwrsts | RESET minimum pulse width 0211024029 ns
tcye Clock cycle time 3.2313.68|4.32| ns
Fmax Maximum frequency 310 | 272 | 231 | MHz
Notes:

1. For more information, refer to the application note Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based c¢SoCs and FPGAs.

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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Package Pin Assignments

QN132
Pin Number | A3P030 Function
Cc17 I0O51RSB1
Cc18 NC
C19 TCK
C20 NC
C21 VPUMP
C22 VJTAG
C23 NC
C24 NC
C25 NC
C26 GDBO0/IO38RSB0O
c27 NC
C28 VCCIBO
C29 I032RSB0
C30 I029RSB0O
C31 I028RSB0
C32 I025RSB0
C33 NC
C34 NC
C35 VCCIBO
C36 I017RSB0
C37 I014RSB0O
C38 I011RSBO
C39 IO07RSBO
C40 IO04RSB0O
D1 GND
D2 GND
D3 GND
D4 GND

4-8
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ProASIC3 Flash Family FPGAs

QN132 QN132 QN132

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

PQ208 — Top View

—— 208-Pin PQFP —

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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FG144 — Bottom View
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Note

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

FG484 FG484 FG484
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function

K19 I073NDB1 M11 GND P3 NC
K20 NC M12 GND P4 I0142NDB3
K21 NC M13 GND P5 I0141NPB3
K22 NC M14 VCC P6 I0125RSB2
L1 NC M15 GCB2/I071PPB1 P7 I0139RSB3
L2 NC M16 GCA1/I069PPB1 P8 VCCIB3
L3 NC M17 GCC2/I072PPB1 P9 GND

L4 GFBO0/IO146NPB3 M18 NC P10 VCC

L5 GFA0/I0145NDB3 M19 GCA2/1070PDB1 P11 VCC

L6 GFB1/10146PPB3 M20 NC P12 VCC

L7 VCOMPLF M21 NC P13 VCC

L8 GFCO0/I0147NPB3 M22 NC P14 GND

L9 VCC N1 NC P15 VCCIB1
L10 GND N2 NC P16 GDBO0/I078VPB1
L11 GND N3 NC P17 1076VDB1
L12 GND N4 GFC2/10142PDB3 P18 I076UDB1
L13 GND N5 10144NPB3 P19 I075PDB1
L14 VCC N6 10141PPB3 P20 NC

L15 GCCO0/IO67NPB1 N7 I0120RSB2 P21 NC

L16 GCB1/1068PPB1 N8 VCCIB3 P22 NC

L17 GCAO0/IO69NPB1 N9 VCC R1 NC

L18 NC N10 GND R2 NC

L19 GCBO0/IO68NPB1 N11 GND R3 VCC
L20 NC N12 GND R4 I0140PDB3
L21 NC N13 GND R5 I0130RSB2
L22 NC N14 VCC R6 I0138NPB3
M1 NC N15 VCCIB1 R7 GECO0/I0137NPB3
M2 NC N16 I0O71NPB1 R8 VMV3
M3 NC N17 I074RSB1 R9 VCCIB2
M4 GFA2/10144PPB3 N18 IO72NPB1 R10 VCCIB2
M5 GFA1/10145PDB3 N19 IO70NDB1 R11 I0108RSB2
M6 VCCPLF N20 NC R12 I0101RSB2
M7 I0143NDB3 N21 NC R13 VCCIB2
M8 GFB2/10143PDB3 N22 NC R14 VCCIB2
M9 VCC P1 NC R15 VMV2
M10 GND P2 NC R16 I083RSB2
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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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FG484 FG484

Pin Number | A3P600 Function Pin Number | A3P600 Function
Y15 VCC AB7 I0128RSB2
Y16 NC AB8 I0122RSB2
Y17 NC AB9 I0116RSB2
Y18 GND AB10 NC
Y19 NC AB11 NC
Y20 NC AB12 I0113RSB2
Y21 NC AB13 I0112RSB2
Y22 VCCIB1 AB14 NC
AA1 GND AB15 NC
AA2 VCCIB3 AB16 I0O100RSB2
AA3 NC AB17 I0O95RSB2
AA4 NC AB18 NC
AA5 NC AB19 NC
AAB I0135RSB2 AB20 VCCIB2
AA7 I0133RSB2 AB21 GND
AA8 NC AB22 GND
AA9 NC
AA10 NC
AAT1 NC
AA12 NC
AA13 NC
AA14 NC
AA15 NC
AA16 I0101RSB2
AA17 NC
AA18 NC
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 NC
AB5 NC
AB6 I0130RSB2

&S Microsemi

ProASIC3 Flash Family FPGAs
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Package Pin Assignments

FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function
Y15 VCC AB7 I0167RSB2
Y16 NC AB8 I0162RSB2
Y17 NC AB9 I0156RSB2
Y18 GND AB10 I0150RSB2
Y19 NC AB11 I0145RSB2
Y20 NC AB12 10144RSB2
Y21 NC AB13 10132RSB2
Y22 VCCIB1 AB14 10127RSB2
AA1 GND AB15 I0126RSB2
AA2 VCCIB3 AB16 10123RSB2
AA3 NC AB17 10121RSB2
AA4 I0181RSB2 AB18 I0118RSB2
AA5 I0178RSB2 AB19 NC
AAB I0175RSB2 AB20 VCCIB2
AA7 I0169RSB2 AB21 GND
AA8 I0166RSB2 AB22 GND
AA9 I0160RSB2
AA10 I0152RSB2
AA11 I0146RSB2
AA12 I0139RSB2
AA13 I0133RSB2
AA14 NC
AA15 NC
AA16 I0122RSB2
AA17 I0119RSB2
AA18 I0117RSB2
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 I0180RSB2
AB5 I0176RSB2
AB6 I0173RSB2
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Datasheet Information

Revision

Changes

Page

Revision 11
(March 2012)

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

Ito IV

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

NA

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

2-12

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

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

2-32

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

2-85

5-3
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Datasheet Information

Revision Changes Page

Advance v0.3 The "PLL Macro" section was updated. EXTFB information was removed from 2-15
this section.
The CCC Output Peak-to-Peak Period Jitter Fccc oyt was updated in Table 2- 2-29
11 «» ProASIC3 CCC/PLL Specification
EXTFB was removed from Figure 2-27 « CCC/PLL Macro. 2-28
Table 2-13 < ProASIC3 I/O Features was updated. 2-30
The "Hot-Swap Support" section was updated. 2-33
The "Cold-Sparing Support" section was updated. 2-34
"Electrostatic Discharge (ESD) Protection" section was updated. 2-35
The LVPECL specification in Table 2-43 « 1/0 Hot-Swap and 5 V Input Tolerance 2-64
Capabilities in ProASIC3 Devices was updated.
In the Bank 1 area of Figure 2-72, VMV2 was changed to VMV1 and VCCIB2 was 2-97
changed to VCC|B1.
The VJTAG and I/O pin descriptions were updated in the "Pin Descriptions" 2-50
section.
The "JTAG Pins" section was updated. 2-51
"128-Bit AES Decryption" section was updated to include M7 device information. 2-53
Table 3-6 was updated. 3-6
Table 3-7 was updated. 3-6
In Table 3-11, PAC4 was updated. 3-93-8
Table 3-20 was updated. 3-20
The note in Table 3-32 was updated. 3-27
All Timing Characteristics tables were updated from LVTTL to Register Delays 3-31 to 3-

73
The Timing Characteristics for RAM4K9, RAM512X18, and FIFO were updated. 3-85to
3-90

Frckmax was updated in Table 3-110. 3-97

Advance v0.2 Figure 2-11 was updated. 29
The "Clock Resources (VersaNets)" section was updated. 2-9
The "VersaNet Global Networks and Spine Access" section was updated. 2-9
The "PLL Macro" section was updated. 2-15
Figure 2-27 was updated. 2-28
Figure 2-20 was updated. 2-19
Table 2-5 was updated. 2-25
Table 2-6 was updated. 2-25
The "FIFO Flag Usage Considerations" section was updated. 2-27
Table 2-13 was updated. 2-30
Figure 2-24 was updated. 2-31
The "Cold-Sparing Support" section is new. 2-34
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