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&S Microsemi

ProASIC3E Flash Family FPGAs

Advanced Architecture

The proprietary ProASIC3E architecture provides granularity comparable to standard-cell ASICs. The
ProASIC3E device consists of five distinct and programmable architectural features (Figure 1-1 on
page 3):

* FPGA VersaTiles

+ Dedicated FlashROM

» Dedicated SRAM/FIFO memory

+ Extensive CCCs and PLLs

+ Pro I/O structure

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 ProASIC3E 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 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.
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Figure 1-1

ProASIC3E Device Architecture Overview
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ProASIC3E Device Family Overview

Pro 1/0Os with Advanced I/O Standards

The ProASIC3E family of FPGAs features a flexible I/O structure, supporting a range of voltages (1.5 V,
1.8V, 25V, and 3.3 V). ProASIC3E FPGAs support 19 different I/O standards, including single-ended,
differential, and voltage-referenced. The I/Os are organized into banks, with eight banks per device (two
per side). The configuration of these banks determines the 1/0 standards supported. Each 1/O bank is
subdivided into VREF minibanks, which are used by voltage-referenced 1/0s. VREF minibanks contain 8
to 18 I/Os. All the 1/Os in a given minibank share a common VREF line. Therefore, if any 1/O in a given
VREF minibank is configured as a VREF pin, the remaining I/Os in that minibank will be able to use that
reference voltage.

Each 1/0 module contains several input, output, and enable registers. These registers allow the
implementation of the following:

» Single-Data-Rate applications (e.g., PCl 66 MHz, bidirectional SSTL 2 and 3, Class | and Il)

* Double-Data-Rate applications (e.g., DDR LVDS, B-LVDS, and M-LVDS |/Os for point-to-point
communications, and DDR 200 MHz SRAM using bidirectional HSTL Class II)

ProASIC3E banks support M-LVDS with 20 multi-drop points.

Hot-swap (also called hot-plug, or hot-insertion) is the operation of hot-insertion or hot-removal of a card
in a powered-up system.

Cold-sparing (also called cold-swap) refers to the ability of a device to leave system data undisturbed
when the system is powered up, while the component itself is powered down, or when power supplies
are floating.

Specifying I/O States During Programming
You can modify the 1/0 states during programming in FlashPro. In FlashPro, this feature is supported for
PDB files generated from Designer v8.5 or greater. See the FlashPro User’s Guide for more information.

Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have
limited display of Pin Numbers only.
1. Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the I/O states during
programming.
2. From the FlashPro GUI, click PDB Configuration. A FlashPoint — Programming File Generator
window appears.

3. Click the Specify I/0 States During Programming button to display the Specify I/O States During
Programming dialog box.

4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header.
Select the 1/0s you wish to modify (Figure 1-3 on page 1-7).

5. Set the I/0 Output State. You can set Basic 1/O settings if you want to use the default I/O settings
for your pins, or use Custom 1/O settings to customize the settings for each pin. Basic I/O state
settings:

1—1/O is set to drive out logic High
0 - I/O is set to drive out logic Low

Last Known State — 1/O is set to the last value that was driven out prior to entering the
programming mode, and then held at that value during programming

Z -Tri-State: 1/O is tristated

1-
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ProASIC3E DC and Switching Characteristics

Calculating Power Dissipation
Quiescent Supply Current

Table 2-7 + Quiescent Supply Current Characteristics

A3PE600 A3PE1500 A3PE3000
Typical (25°C) 5 mA 12 mA 25 mA
Maximum (Commercial) 30 mA 70 mA 150 mA
Maximum (Industrial) 45 mA 105 mA 225 mA

Notes:

1. IDD Includes VCC, VPUMP, VCCI, and VMV currents. Values do not include I/O static contribution, which is shown in
Table 2-8 and Table 2-9 on page 2-7.

2. —F speed grade devices may experience higher standby IDD of up to five times the standard IDD and higher I/O
leakage.

Power per I/O Pin

Table 2-8 «+ Summary of /O Input Buffer Power (per pin) — Default I/O Software Settings

VMV Static Power Dynamic Power
(V) PDC2 (mW)' | PAC9 (uWW/MHz)?

Single-Ended
3.3V LVTTL/LVCMOS 3.3 - 17.39
3.3 V LVTTL/LVCMOS — Schmitt trigger 3.3 - 25.51
3.3 V LVTTL/LVCMOS Wide Range® 3.3 - 16.34
3.3 V LVTTL/LVCMOS Wide Range — Schmitt trigger® 3.3 - 24.49
2.5V LVCMOS 25 - 5.76
2.5V LVCMOS - Schmitt trigger 2.5 - 7.16
1.8 V LVCMOS 1.8 - 272
1.8 V LVCMOS — Schmitt trigger 1.8 - 2.80
1.5V LVCMOS (JESD8-11) 1.5 - 2.08
1.5 V LVCMOS (JESD8-11) — Schmitt trigger 1.5 - 2.00
3.3V PCI 3.3 - 18.82
3.3 V PCI — Schmitt trigger 3.3 - 20.12
3.3V PCI-X 3.3 - 18.82
3.3 V PCI-X — Schmitt trigger 3.3 - 20.12
Voltage-Referenced
3.3V GTL 3.3 2.90 8.23
25V GTL 25 2.13 478
3.3V GTL+ 3.3 2.81 4.14
25V GTL+ 25 2,57 3.71

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. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8b specification.
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Table 2-19 « 1/0 Output Buffer Maximum Resistances’ (continued)

&S Microsemi

ProASIC3E Flash Family FPGAs

Standard Drive Strength RpuLL-pown (Q)? RpyLL.up (Q)°
3.3V GTL+ 35 mA 12 -

25V GTL+ 33 mA 15 -

HSTL (1) 8 mA 50 50
HSTL (Il) 15 mA 4 25 25
SSTL2 (1) 15 mA 27 31
SSTL2 (I1) 18 mA 13 15
SSTL3 (1) 14 mA 44 69
SSTL3 (1) 21 mA 18 32
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 on the
Microsemi SoC Products Group website at
www.microsemi.com/index.php?option=com_content&id=1671&lang=en&view=article.

2. R(PULL-DOWN-MAX) = (VOLspec) /lOLspec

R(PULL-UP—MAX) = (VCCImaX - VOHS,DGC) /IOHspeC

4. Output drive strength is below JEDEC specification.

@

Table 2-20 « /0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R( 1 R 2
(WEAK PULL-UP) (WEAK PULL-DOWN)

(®)] (©)
VCCI Min. Max. Min. Max.
3.3V 10 k 45k 10 k 45k
3.3 V (Wide 10k 45k 10 k 45k
Range 1/Os)
25V 11k 55 k 12 k 74 k
1.8V 18 k 70k 17 k 110 k
1.5V 19 k 90 k 19 k 140 k
Notes:

1. Rweak puLL-up-max) = (VCClmax — VOHspec) / lyyeak puLL-up-miN)
2. Rweak puLL-Down-max) = (VOLspec) / lipyeak puLL-DOWN-MIN)
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ProASIC3E DC and Switching Characteristics

Single-Ended I/O Characteristics
3.3VLVTTL/3.3VLVCMOS

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

supported as part of the 3.3 V LVTTL support.
Table 2-25 « Minimum and Maximum DC Input and Output Levels

3.3VLVTTL/
3.3V LvVCMOS VIL VIH VOL VOH |IOL|IOH I0OSL IOSH nLt|uH?
Min. Max. Min., Max. Max. Min. Max. Max.

Drive Strength ', Y, ', ', ', V |mA|mA| mA3 mA3  |pA?%|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 4 | 4 27 25 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 24 4 | 4 27 25 10 | 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 8|8 54 51 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 24 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 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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Figure 2-6 » AC Loading
Table 2-26 3.3V LVTTL / 3.3 V LVCMOS AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)

0 3.3 1.4 - 35

Note: *Measuring point = Virip. See Table 2-15 on page 2-18 for a complete table of trip points.
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ProASIC3E Flash Family FPGAs

Timing Characteristics

Table 2-35 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23V

Drive Speed
Strength | Grade | tpout | top | toin | tey |teys [teout | tzL | tzn | tz | thz | tzs | tzws | Units
4 mA Std. 066 | 882 |0.04|151(166(| 043 |8.13| 8.82 |2.72]2.29|10.37 | 11.05 ns

-1 0.56 | 7.50 | 0.04 129|141 036 |6.92| 7.50 [2.31]|1.95| 8.82 | 9.40 ns
-2 049 | 6.58 | 0.03 113|124 032 |6.07| 658 [2.03|1.71| 7.74 | 8.25 ns

8 mA Std. 0.66 | 5.27 |0.04 | 151|166 043 |5.27| 527 [3.10|3.03| 7.50 | 7.51 ns
-1 0.56 | 448 | 0.04 129|141 0.36 |4.48| 4.48 (264|258 | 6.38 | 6.38 ns
-2 049 | 394 (0.03|1.13|1.24| 032 |3.93| 3.94 | 232|226 | 560 | 5.61 ns

12 mA Std. 066 | 3.74 (0.04|151|166| 043 |3.81| 3.49 |3.37|349]| 6.05 | 5.73 ns
—1 056 | 3.18 (0.04 | 129|141 | 0.36 |3.24 | 297 | 286|297 | 515 | 4.87 ns
—2 049 | 280 |0.03 113|124 0.32 |2.85| 2.61 [251]|2.61| 452 | 4.28 ns

16 mA Std. 0.66 | 3.53 | 0.04 | 151|166 043 |3.59| 3.12 [3.42|3.62| 5.83 | 5.35 ns
-1 0.56 | 3.00 |0.04 129|141 0.36 |3.06| 2.65 [2.91]|3.08| 4.96 | 4.55 ns
-2 049 | 263 (0.03|1.13|1.24| 0.32 |2.68| 2.33 | 256 |2.71| 4.35 | 4.00 ns

24 mA Std. 066 | 3.26 (0.04 | 151|166 | 043 |3.32| 248 | 349|411 | 556 | 4.72 ns
-1 0.56 | 277 |0.04 | 129|141 036 | 283 | 211 [2.97|3.49| 4.73 | 4.01 ns
-2 049 | 244 |0.03| 113|124 032 | 248 | 1.85 [2.61|3.07| 4.15 | 3.52 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 2-5 for derating values.
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ProASIC3E DC and Switching Characteristics

2.5V GTL

Gunning Transceiver Logic is a high-speed bus standard (JESD8-3). It provides a differential amplifier
input buffer and an open-drain output buffer. The VCCI pin should be connected to 2.5 V.

Table 2-51 « Minimum and Maximum DC Input and Output Levels

2.5 GTL VIL VIH VOL | VOH |[IOL|IOH| IOSL IOSH |IIL (IIH
Drive Min., Max. Min. Max. Max. Min. Max. Max.

Strength | V ' ' ', ' V |mA[mA| mA' mA!  |pA2|pA2
20 mA3 -0.3 |VREF -0.05(VREF +0.05| 3.6 0.4 - 20|20 124 169 10 | 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

3. Output drive strength is below JEDEC specification.

VTT

GTL 25

T 10 pF

Table 2-52 « AC Waveforms, Measuring Points, and Capacitive Loads

Test Point

Figure 2-13 « AC Loading

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF - 0.05 VREF + 0.05 0.8 0.8 1.2 10

Note: *Measuring point = Vtrip. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-53 < 2.5V GTL
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI=3.0VVREF=0.8V

Speed

Grade toout | tor | toin | tey | teour | ta tzw |tz | tiz | tas | tzus | Units
Std. 0.60 213 0.04 2.46 0.43 2.16 2.13 4.40 4.36 ns
-1 0.51 1.81 0.04 2.09 0.36 1.84 1.81 3.74 3.7 ns
-2 0.45 1.59 0.03 1.83 0.32 1.61 1.59 3.28 3.26 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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ProASIC3E Flash Family FPGAs

SSTL3 Class |

Stub-Speed Terminated Logic for 3.3 V memory bus standard (JESD8-8). ProASIC3E devices support
Class I. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-72 « Minimum and Maximum DC Input and Output Levels

SSTL3 Class | VIL VIH VOL VOH IOL|IOH| IOSL IOSH |IIL |IIH
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength \Y; ', ', v ' \Y; mA|mA| mA' mA! |pAZ|pA2
14 mA -0.3 |VREF - 0.2|VREF +0.2| 3.6 0.7 |VCCI-1.1|14 |14 54 51 10 | 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

VTT
SSTL3
Class | 50
Test Point
25

T 30 pF

Table 2-73 - AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-20 « AC Loading

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF -0.2 VREF + 0.2 1.5 1.5 1.485 30

Note: *Measuring point = Vtrip. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-74 « SSTL3 Class |
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.425 V,
Worst-Case VCCI=3.0V, VREF=15V

Speed

Grade tooutr | tor | toin | tey | teout | tzL tzu [tz | thiz | tzus | tzus | Units
Std. 0.66 2.31 0.04 1.25 0.43 2.35 1.84 4.59 4.07 ns
-1 0.56 1.96 0.04 1.06 0.36 2.00 1.56 3.90 3.46 ns
-2 0.49 1.72 0.03 0.93 0.32 1.75 1.37 3.42 3.04 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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ProASIC3E Flash Family FPGAs

RESET

trsTBQ
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DOUT|RD Dm X Z X D \L

Figure 2-45 « RAM Reset. Applicable to Both RAM4K9 and RAM512x18.
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ProASIC3E Flash Family FPGAs

Timing Waveforms
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ProASIC3E DC and Switching Characteristics

Timing Characteristics

Table 2-101 « FIFO
Commercial-Case Conditions: T; =70°C, VCC = 1.425V

Parameter Description -2 -1 Std. | Units
tens REN, WEN Setup Time 138 | 1.57 | 1.84 ns
tenH REN, WEN Hold Time 0.02 | 0.02 | 0.02 ns
teks BLK Setup Time 0.19 | 0.22 | 0.26 ns
teKH BLK Hold Time 0.00 | 0.00 | 0.00 ns
tps 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 (pass-through) 236 | 268 | 3.15 ns
tckaz 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 1.96 | 2.30 ns
twekrF WCLK High to Full Flag Valid 1.63 | 1.86 | 2.18 ns
tekaF Clock High to Almost Empty/Full Flag Valid 6.19 | 7.05 | 8.29 ns
trRsTFG 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 (pass-through) 0.92 | 1.05 | 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 092 | 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
tcye Clock Cycle Time 3.23 | 3.68 | 4.32 ns
Fmax Maximum Frequency 310 | 272 | 231 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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Package Pin Assignments

FG256

—/ < mOOoOWwWwOI-SYX_J=Zo k-

"0000000000000000
O0000OOOO0OOOOOOO
O00O00O0OO0O0OOOOOOO
0)0l0101010]0101010)0X010]0)0)0)
0)010101010]0101010)01010]0)0)e)
0]010X0)0J0)01010)0]0X01010)0)0,
0]010X0)0J0)01010)0]0X01010)0]0,
0]010X0)0J0)01010)0]0X01010)010,
0]010X0)0J0)01010)0]0X01010)0]0,
O0O000OOOO0OOOOOOO
O0O000OOOO0OOOOOOO
O0O000OOOO0OOOOOOO
0)0]0101010]0101010101010]0)0)e)
0)010101010]0101010)01010]0)0)e)
0]010X0)010)01010)01001010)0]0,
0]010X0)010)01010)0]04010)0)0]0,

A1 Ball Pad Corner

16 1514 13121110 9 8 7 6 5 4 3 2 1

Revision 15

For Package Manufacturing and Environmental information, visit the Resource Center at

http://www.microsemi.com/products/foga-soc/solutions.

Note: This is the bottom view of the package.

Note
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ProASIC3E Flash Family FPGAs

FG434 FG484 FG434
Pin Number | A3PE3000 Function | | Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
A1 GND AA15 10170PDB4V2 B7 1014PDBO0OV1
A2 GND AA16 I0166NDB4V1 B8 I018NDB0OV2
A3 VCCIBO AA17 10166PDB4V1 B9 I024NDB0V2
A4 I010NDBOV1 AA18 I0160NDB4V0 B10 1034PDB0OV4
A5 1010PDBOV1 AA19 10160PDB4V0 B11 |040PDB0OV4
A6 I016NDBOV1 AA20 I0158NPB4V0 B12 I046NDB1V0
A7 1016PDBOV1 AA21 VCCIB3 B13 IO54NDB1V1
A8 1018PDB0OV2 AA22 GND B14 I062NDB1V2
A9 1024PDB0OV2 AB1 GND B15 1062PDB1V2
A10 1028NDBOV3 AB2 GND B16 I068NDB1V3
A11 1028PDB0OV3 AB3 VCCIB5 B17 I068PDB1V3
A12 1046PDB1V0 AB4 10216NDB5V2 B18 I072PDB1V3
A13 1054PDB1V1 AB5 10216PDB5V2 B19 I074PDB1V4
A14 I056NDB1V1 AB6 I0210NDB5V2 B20 IO76NPB1V4
A15 1056PDB1V1 AB7 10210PDB5V2 B21 VCCIB2
A16 1064NDB1V2 AB8 I0208NDB5V1 B22 GND
A17 1064PDB1V2 AB9 10208PDB5V1 C1 VCCIB7
A18 I072NDB1V3 AB10 I0197NDB5V0 C2 I0303PDB7V3
A19 I074NDB1V4 AB11 10197PDB5V0 C3 I0305PDB7V3
A20 VCCIB1 AB12 I0174NDB4V2 Cc4 IO06NPBOVO
A21 GND AB13 10174PDB4V2 C5 GND
A22 GND AB14 I0172NDB4V2 C6 I012NDBOV1
AA1 GND AB15 10172PDB4V?2 Cc7 1012PDBO0OV1
AA2 VCCIB6 AB16 I0168NDB4V1 C8 VCC
AA3 10228PDB5V4 AB17 10168PDB4V1 C9 VCC
AA4 10224PDB5V3 AB18 I0162NDB4V1 C10 I034NDB0V4
AA5 10218NDB5V3 AB19 10162PDB4V1 C1 I040NDBOV4
AAG 10218PDB5V3 AB20 VCCIB4 C12 I048NDB1V0
AA7 10212NDB5V2 AB21 GND C13 1048PDB1V0
AA8 10212PDB5V2 AB22 GND C14 VCC
AA9 10198PDB5V0 B1 GND C15 VCC
AA10 I0198NDB5V0 B2 VCCIB7 C16 IO70NDB1V3
AA11 10188PPB4V4 B3 I006PPBOVO Cc17 I070PDB1V3
AA12 I0180NDB4V3 B4 IO08NDBOVO C18 GND
AA13 10180PDB4V3 B5 1008PDBOVO C19 I076PPB1V4
AA14 10170NDB4V2 B6 I014NDBOV1 C20 IO88NDB2V0
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Package Pin Assignments

FG434 FG484 FG434

Pin Number | A3PE3000 Function | [ Pin Number | ASPE3000 Function Pin Number | A3PE3000 Function
N17 I0132NPB3V2 R9 VCCIB5 U1 10240PPB6V0
N18 10117NPB3V0 R10 VCCIB5 u2 10238PDB6V0
N19 10132PPB3V2 R11 I0196NDB5V0 u3 10238NDB6V0
N20 GNDQ R12 10196PDB5V0 u4 GEB1/10235PDB6V0
N21 10126NDB3V1 R13 VCCIiB4 us GEBO0/I0235NDB6V0
N22 10128PDB3V1 R14 VCCiB4 ué VMV6
P1 10247PDB6V1 R15 VMV3 u7 VCCPLE
P2 10253PDB6V2 R16 VCCPLD us I0233NPB5V4
P3 10270NPB6V4 R17 GDB1/10152PPB3V4 U9 10222PPB5V3
P4 10261NPB6V3 R18 GDC1/I0151PDB3V4 u10 10206PDB5V1
P5 10249PPB6V1 R19 I0138NDB3V3 u11 10202PDB5V1
P6 10259PDB6V3 R20 VCC u12 10194PDB5V0
P7 10259NDB6V3 R21 I0130NDB3V2 u13 10176NDB4V2
P8 VCCIB6 R22 10134PDB3V2 u14 10176PDB4V2
P9 GND T1 10243PPB6V1 u15 VMV4
P10 VCC T2 10245NDB6V1 u16 TCK
P11 VCC T3 10243NPB6V1 u17 VPUMP
P12 VCC T4 10241PDB6V0 u18 TRST
P13 VCC T5 10241NDB6V0O u19 GDAO0/I0153NDB3V4
P14 GND T6 GEC1/10236PPB6V0 u20 10144NDB3V3
P15 VCCIB3 T7 VCOMPLE u21 I0140NDB3V3
P16 GDBO0/I0152NPB3V4 T8 GNDQ u22 10142PDB3V3
P17 10136NDB3V2 T9 GEAZ2/10233PPB5V4 V1 10239PDB6V0
P18 10136PDB3V2 T10 I0206NDB5V1 V2 10240NPB6V0
P19 10138PDB3V3 T 10202NDB5V1 V3 GND
P20 VMV3 T12 I0194NDB5V0 V4 GEA1/10234PDB6V0
P21 10130PDB3V2 T13 I0186NDB4V4 V5 GEAO0/I0234NDB6V0
P22 10128NDB3V1 T14 10186PDB4V4 V6 GNDQ
R1 10247NDB6V1 T15 GNDQ V7 GEC2/10231PDB5V4
R2 10245PDB6V1 T16 VCOMPLD V8 10222NPB5V3
R3 VCC T17 VJTAG V9 10204NDB5V1
R4 10249NPB6V 1 T18 GDC0/I0151NDB3V4 V10 10204PDB5V1
R5 10251NDB6V2 T19 GDA1/10153PDB3V4 V11 I0195NDB5V0
R6 10251PDB6V2 T20 10144PDB3V3 V12 10195PDB5V0
R7 GECO0/10236NPB6V0 T21 10140PDB3V3 V13 10178NDB4V3
R8 VMV5 T22 I0134NDB3V2 V14 10178PDB4V3
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Package Pin Assignments

FG676 FG676 FG676

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
AD5 10162PDB5V3 AE15 I0134NDB4V2 AF25 GND
AD6 I0160NDB5V3 AE16 I0133NDB4V2 AF26 GND
AD7 10161NDB5V3 AE17 10127NDB4V2 B1 GND
AD8 10154NDB5V2 AE18 I0130NDB4V2 B2 GND
AD9 10148PDB5V1 AE19 10126NDB4V1 B3 GND
AD10 10151PDB5V2 AE20 10124NDB4V1 B4 GND
AD11 10144PDB5V1 AE21 I0120NDB4V1 B5 I006PDBOVO
AD12 10140PDB5V0 AE22 10116PDB4V0 B6 I004NDBOVO
AD13 10143PDB5V1 AE23 GDC2/10113PDB4V0 B7 I007NDBOVO
AD14 10141PDB5V0 AE24 GDA2/10111PDB4V0 B8 I011NDBOV1
AD15 10134PDB4V2 AE25 GND B9 IO10NDBOV1
AD16 10133PDB4V2 AE26 GND B10 I016NDBOV2
AD17 10127PDB4V2 AF1 GND B11 IO20NDBOV2
AD18 10130PDB4V2 AF2 GND B12 1024NDB0OV3
AD19 10126PDB4V1 AF3 GND B13 I023NDB0V2
AD20 10124PDB4V1 AF4 GND B14 I028NDB0OV3
AD21 10120PDB4V1 AF5 I0158NPB5V2 B15 I0O31NDBOV3
AD22 I0114NPB4V0 AF6 I0157NPB5V2 B16 1032PDB1V0
AD23 TDI AF7 I0152NPB5V2 B17 1036PDB1V0
AD24 GNDQ AF8 10146NDB5V1 B18 I037PDB1V0
AD25 GDAO0/I0110NDB3V2 AF9 10146PDB5V1 B19 I042NPB1V1
AD26 GDA1/10110PDB3V2 AF10 I0149NDB5V1 B20 I041NDB1V1
AE1 GND AF11 10149PDB5V1 B21 I044NDB1V1
AE2 GND AF12 10145NDB5V1 B22 I049NDB1V2
AE3 GND AF13 10145PDB5V1 B23 IO50NDB1V2
AE4 10164NDB5V3 AF14 10136NDB5V0 B24 GBCO0/IO55NDB1V3
AE5 10162NDB5V3 AF15 10136PDB5V0 B25 GND
AE6 10158PPB5V2 AF16 I0131NDB4V2 B26 GND
AE7 10157PPB5V2 AF17 10131PDB4V2 C1 GND
AE8 10152PPB5V2 AF18 10128NDB4V2 C2 GND
AE9 10148NDB5V1 AF19 10128PDB4V2 C3 GND
AE10 I0151NDB5V2 AF20 10122NDB4V1 C4 GND
AE11 10144NDB5V1 AF21 10122PDB4V1 C5 GAA2/10221PDB7V3
AE12 I0140NDB5V0 AF22 I0116NDB4V0 Cc6 1004PDBOVO
AE13 I0143NDB5V1 AF23 10113NDB4V0 C7 I007PDBOVO
AE14 I0141NDB5V0 AF24 I0111NDB4V0 Cs8 1011PDBOV1
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Package Pin Assignments

FG896 FG896 FG896
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function
J5 I0295NDB7V2 K11 I004PPB0OVO L17 VCC
J6 I0299NDB7V3 K12 VCCIBO L18 VCC
J7 VCCIB7 K13 VCCIBO L19 VCC
J8 VCCPLA K14 VCCIBO L20 VCC
J9 VCC K15 VCCIBO L21 I078NPB1V4
J10 I004NPBOVO K16 VCCIB1 L22 10104NPB2V2
J11 I018NDBOV2 K17 VCCIB1 L23 I098NDB2V2
J12 I020NDBOV2 K18 VCCIB1 L24 1098PDB2V2
J13 1020PDB0OV2 K19 VCCIB1 L25 1087PDB2V0
J14 I032NDBOV3 K20 I076PPB1V4 L26 I087NDB2V0
J15 1032PDB0OV3 K21 VCC L27 1097PDB2V1
J16 1042PDB1V0 K22 I078PPB1V4 L28 10101PDB2V2
J17 1044NDB1V0 K23 I088NDB2V0 L29 10103PDB2V2
J18 1044PDB1V0 K24 1088PDB2V0 L30 I0119NDB3V0
J19 I054NDB1V1 K25 1094PDB2V1 M1 10282NDB7V1
J20 1054PDB1V1 K26 I094NDB2V1 M2 10282PDB7V1
J21 I076NPB1V4 K27 1085PDB2V0 M3 10292NDB7V2
J22 VCcC K28 I085NDB2V0 M4 10292PDB7V2
J23 VCCPLB K29 1093PDB2V1 M5 10283NDB7V1
J24 VCCIB2 K30 I0O93NDB2V1 M6 10285PDB7V1
J25 1090PDB2V1 L1 10286NDB7V1 M7 10287PDB7V1
J26 I090NDB2V1 L2 10286PDB7V1 M8 10289PDB7V1
J27 GBB2/1083PDB2V0 L3 10298NDB7V3 M9 I0289NDB7V1
J28 I083NDB2V0 L4 10298PDB7V3 M10 VCCIB7
J29 1091PDB2V1 L5 10283PDB7V1 M11 VCC
J30 I091NDB2V1 L6 10291NDB7V2 M12 GND
K1 10288NDB7V1 L7 10291PDB7V2 M13 GND
K2 10288PDB7V1 L8 10293PDB7V2 M14 GND
K3 I0304NDB7V3 L9 10293NDB7V2 M15 GND
K4 10304PDB7V3 L10 I0307NPB7V4 M16 GND
K5 GAB2/I0308PDB7V4 L11 vVCcC M17 GND
K6 I0308NDB7V4 L12 VCC M18 GND
K7 10301PDB7V3 L13 VCC M19 GND
K8 I0301NDB7V3 L14 VCC M20 VCC
K9 GAC2/I0307PPB7V4 L15 VvVCC M21 VCCIB2
K10 vVCcC L16 VCC M22 NC
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FG896 FG896 FG896

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
M23 10104PPB2V2 N29 10107PDB2V3 R5 GFBO0/I0274NPB7V0
M24 10102PDB2V2 N30 10107NDB2V3 R6 10271NDB6V4
M25 I0102NDB2V2 P1 10276NDB7V0 R7 GFB2/10271PDB6V4
M26 1095PDB2V1 P2 10278NDB7V0 R8 10269PDB6V4
M27 I097NDB2V1 P3 I0280NDB7V0 R9 10269NDB6V4
M28 I0101NDB2V2 P4 10284NDB7V1 R10 VCCIB7
M29 I0103NDB2V2 P5 10279NDB7V0 R11 VCC
M30 10119PDB3V0 P6 GFC1/10275PDB7V0 R12 GND
N1 10276PDB7V0 P7 GFC0/10275NDB7V0 R13 GND
N2 10278PDB7V0 P8 10277PDB7V0 R14 GND
N3 10280PDB7V0 P9 10277NDB7V0 R15 GND
N4 10284PDB7V1 P10 VCcCIB7 R16 GND
N5 10279PDB7V0 P11 VCC R17 GND
N6 10285NDB7V1 P12 GND R18 GND
N7 10287NDB7V1 P13 GND R19 GND
N8 10281NDB7V0 P14 GND R20 VCC
N9 10281PDB7V0 P15 GND R21 VCCIB2
N10 VCCIB7 P16 GND R22 GCCO0/I0112NDB2V3
N11 VCC P17 GND R23 GCB2/I0116PDB3V0
N12 GND P18 GND R24 10118PDB3V0
N13 GND P19 GND R25 10111PPB2V3
N14 GND P20 VCC R26 10122PPB3V1
N15 GND P21 VCCIB2 R27 GCAO0/I0114NPB3V0
N16 GND P22 GCC1/10112PDB2V3 R28 VCOMPLC
N17 GND P23 10110PDB2V3 R29 GCB1/I0113PPB2V3
N18 GND P24 I0110NDB2V3 R30 I0115NPB3V0
N19 GND P25 10109PPB2V3 T1 10270NDB6V4
N20 VCC P26 I0111NPB2V3 T2 VCCPLF
N21 VCCIB2 P27 10105PDB2V2 T3 GFA2/I10272PPB6V4
N22 I0106NDB2V3 P28 I0105NDB2V2 T4 GFA1/10273PDB6V4
N23 10106PDB2V3 P29 GCC2/10117PDB3V0 T5 10272NPB6V4
N24 10108PDB2V3 P30 10117NDB3V0 T6 10267NDB6V4
N25 I0108NDB2V3 R1 GFC2/10270PDB6V4 T7 10267PDB6V4
N26 I095NDB2V1 R2 GFB1/10274PPB7V0 T8 10265PDB6V3
N27 IO99NDB2V2 R3 VCOMPLF T9 10263PDB6V3
N28 1099PDB2V2 R4 GFA0/10273NDB6V4 T10 VCCIB6
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FG896
Pin Number | A3PE3000 Function

W29 10131PDB3V2

W30 I0123NDB3V1
Y1 10266PDB6V4
Y2 10250PDB6V2
Y3 I0250NDB6V2
Y4 10246PDB6V1
Y5 10247NDB6V1
Y6 10247PDB6V1
Y7 10249NPB6V1
Y8 10245PDB6V1
Y9 10253NDB6V2
Y10 GEBO0/I0235NPB6V0
Y11 vccC

Y12 VCC

Y13 VCC

Y14 VCC

Y15 vVCC

Y16 vVCcC

Y17 vVcC

Y18 VCC

Y19 VCC

Y20 VCC

Y21 10142PPB3V3
Y22 10134NDB3V2
Y23 I0138NDB3V3
Y24 I0140NDB3V3
Y25 10140PDB3V3
Y26 10136PPB3V2
Y27 10141NDB3V3
Y28 I0135NDB3V2
Y29 I0131NDB3V2
Y30 10133PDB3V2
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Revision

Changes

Page

Revision 10
(continued)

"TBD" for 3.3 V LVCMOS Wide Range in Table 2-19 ¢ I/O Output Buffer Maximum
Resistances’ and Table 2-21 « I/O Short Currents IOSH/IOSL was replaced by
"Same as regular 3.3 V LVCMOS" (SAR 33853).

3.3 V LVCMOS Wide Range information was separated from regular 3.3 V
LVCMOS and placed into its own new section, "3.3 V LVCMOS Wide Range".
Values of IOSH and IOSL were added in Table 2-29 « Minimum and Maximum DC
Input and Output Levels (SAR 33853).

2-20,
2-27

The formulas in the table notes for Table 2-20 ¢ 1/O Weak Pull-Up/Pull-Down
Resistances were corrected (SAR 34755).

2-21

The AC Loading figures in the "Single-Ended 1/0 Characteristics" section were
updated to match tables in the "Summary of I/O Timing Characteristics — Default
I/O Software Settings" section (SAR 34889).

2-24

The titles and subtitles for Table 2-31 + 3.3 V LVCMOS Wide Range High Slew
and Table 2-32 + 3.3 V LVCMOS Wide Range Low Slew were corrected (SAR
37227).

2-28, 2-29

The following notes were removed from Table 2-78 +LVDS Minimum and
Maximum DC Input and Output Levels (SAR 34812):

5%
Differential input voltage = +350 mV

2-50

Minimum pulse width High and Low values were added to the tables in the
"Global Tree Timing Characteristics”" section. The maximum frequency for global
clock parameter was removed from these tables because a frequency on the
global is only an indication of what the global network can do. There are other
limiters such as the SRAM, I/Os, and PLL. SmartTime software should be used to
determine the design frequency (SAR 36957).

2-68

A note was added to Table 2-98 « ProASIC3E CCC/PLL Specification indicating
that when the CCC/PLL core is generated by Microsemi core generator software,
not all delay values of the specified delay increments are available (SAR 34824).

2-70

The following figures were deleted. Reference was made to a new application
note, Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-Based
¢SoCs and FPGAs, which covers these cases in detail (SAR 34872).

Figure 2-44 « Write Access after Write onto Same Address
Figure 2-45 - Read Access after Write onto Same Address
Figure 2-46 - Write Access after Read onto Same Address

The port names in the SRAM "Timing Waveforms", SRAM "Timing
Characteristics" tables, Figure 2-49 <FIFO Reset, and the FIFO "Timing
Characteristics" tables were revised to ensure consistency with the software
names (SAR 35750).

2-74,
2-75,
2-79,
2-82

The "Pin Descriptions and Packaging" chapter is new (SAR 34771).

3-1

Package names used in the "Package Pin Assignments" section were revised to
match standards given in Package Mechanical Drawings (SAR 34771).

4-1

Pin E6 for the FG256 package was corrected from VvBO to VCCIBO (SARs
30364, 31597, 26243).

4-9

July 2010

The versioning system for datasheets has been changed. Datasheets are
assigned a revision number that increments each time the datasheet is revised.
The "ProASIC3E Device Status" table on page Il indicates the status for each
device in the device family.

N/A

5-4
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http://www.microsemi.com/soc/documents/AC374_Simul_RW_AN.pdf
http://www.microsemi.com/soc/documents/AC374_Simul_RW_AN.pdf
http://www.microsemi.com/soc/documents/PckgMechDrwngs.pdf
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Revision Changes Page
Advance v0.3 The "Methodology" section was updated. 3-9
(continued) " - "o

The A3PE3000 "208-Pin PQFP" pin table was updated. 4-6
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