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S Microsemi
ProASIC3E Flash Family FPGAs

ProASIC3E Ordering Information

A3PE3000 — 1 FG G 896 Y LiCENSED)

L Security Feature COUNTERMEASURES
Y = Device Includes License to Implement IP Based on the
Cryptography Research, Inc. (CRI) Patent Portfolio
Nofe: Only devices with packages greater than or equal to 5x5 are supported

Blank = Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio

—— Application (Temperature Range)
Blank = Commercial (0°C to +85°C Junction Temperature)
| = Industrial (—40°C to +100°C Junction Temperature)
PP = Pre-Production
ES = Engineering Sample (Room Temperature Only)

L— Package Lead Count

L— Lead-Free Packaging

Blank = Standard Packaging
G = RoHS-Compliant (Green) Packaging

L__ Package Type

PQ = Plastic Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)

L— Speed Grade
1 = 15% Faster than Standard
2 = 25% Faster than Standard

— Part Number
ProASIC3E Devices
A3PEG00 = 600,000 System Gates
A3PE1500 = 1,500,000 System Gates
A3PE3000 = 3,000,000 System Gates

ProASIC3E Devices with Cortex-M1

M1A3PE1500 = 1,500,000 System Gates
M1A3PE3000 = 3,000,000 System Gates

Revision 15 1]



&S Microsemi

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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&S Microsemi

ProASIC3E DC and Switching Characteristics

Table 2-2 «+ Recommended Operating Conditions 1

Symbol Parameter Commercial Industrial Units
Ta Ambient temperature 0to +70 —40 to +85 °C
T, Junction temperature 0 to +85 —40to +100 °C
VCC 1.5V DC core supply voltage 1.425 to 1.575 1.425 t0 1.575 V
VJTAG JTAG DC voltage 1410 3.6 141t 3.6 \%
VPUMP Programming voltage Programming Mode? 3.1510 3.45 3.1510 3.45 \%
Operation3 0to 3.6 0to 3.6 \%
VCCPLL Analog power supply (PLL) 1.425 to 1.575 1.425 10 1.575 \Y,
VCCland VMV * |15V DC supply voltage 1.425t0 1.575 1.425t0 1.575 \%
1.8 V DC supply voltage 1.7t01.9 1.7t01.9 V
2.5V DC supply voltage 23t02.7 2.3t0 2.7 \%
3.3 V DC supply voltage 3.0t0 3.6 3.0t0 3.6 \%
3.0 V DC supply voltage5 2.7t03.6 2.7t03.6 \%
LVDS/B-LVDS/M-LVDS differential I/O 2.375t02.625 | 2.3751t02.625 \Y,
LVPECL differential 1/0 3.0t0 3.6 3.0t0 3.6 V

Notes:

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

2. The programming temperature range supported is Tgmpient = 0°C to 85°C.

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

4. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-13 on page 2-16. VMV and VCCI should be at the same voltage within a given I/O bank.
VMYV pins must be connected to the corresponding VCCI pins. See the "VMVx I/O Supply Voltage (quiet)" section on
page 3-1 for further information.

5. To ensure targeted reliability standards are met across ambient and junction operating temperatures, Microsemi

recommends that the user follow best design practices using Microsemi’s timing and power simulation tools.

6. 3.3 V wide range is compliant to the JESD8-B specification and supports 3.0 V VCCI operation.

Table 2-3 « Flash Programming Limits — Retention, Storage and Operating Temperature

1

Programming | Program Retention Maximum Storage Maximum Operating Junction
Product Grade Cycles (biased/unbiased) | Temperature Tgyg (°C) 2 Temperature T (°C) 2
Commercial 500 20 years 110 100
Industrial 500 20 years 110 100
Notes:

1. This is a stress rating only; functional operation at any condition other than those indicated is not implied.
2. These limits apply for program/data retention only. Refer to Table 2-1 on page 2-1 and Table 2-2 for device operating
conditions and absolute limits.
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Table 2-17 « 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=3.0V

&S Microsemi

ProASIC3E Flash Family FPGAs

z| e
Equivalent = =
s | 8

Drive Software S @
Default | [

Strength . o | & —

(MA) Drive 2|2 ® |w _ ~|® P
Strength&%gsﬁgﬁgtﬁﬁa?gg
0ption)1;g§ '55*—2'5‘;,:5555;‘;

/O Standard 2 |S| & |2|A|5|F|ls|la|f|F|J|F|F|S
3.3VLVTTL/ 12 12 High| 35 [ - [0.49(2.74(0.03(0.90(1.17(0.32(2.79(2.14(2.45(2.70(4.46(3.81
3.3V LVCMOS
3.3 VLVCMOS| 100 pA 12 High| 35 [ - [0.49(4.24(0.03(1.36(1.78(0.32(4.24(3.25(3.78(4.17(6.77(5.79
Wide Range?
2.5V LVCMOS 12 12 High| 35 [ - [0.49(2.80(0.03(1.13(1.24(0.32(2.85(2.61(2.51(2.61(4.52(4.28
1.8 V LVCMOS 12 12 High| 35 [ - [0.49(2.83(0.03(1.08(1.42(0.32(2.89(2.31(2.79(3.16(4.56(3.98
1.5V LVCMOS 12 12 High| 35 [ - [0.49(3.30(0.03(1.27(1.60(0.32(3.36(2.70(2.96(3.27(5.03(4.37
3.3V PCI Per PCI - High| 10 | 253 [0.49(2.09(0.03|0.78|1.17|0.32|2.13|1.49|2.45(2.70(3.80(3.16
spec
3.3V PCI-X Per PCI-X - High| 10 | 25% [0.49]|2.09(0.03|0.78[1.17|0.32(2.13|1.49|2.45|2.70|3.80(3.16
spec
3.3V GTL 204 - High| 10 [ 25 [0.45(1.55(0.03(2.19 - [0.32[1.52[1.55 - [ - [3.19(3.22
2.5V GTL 204 - High| 10 [ 25 (0.45(1.59(0.03(1.83| — [0.32{1.61[1.59 - [ — [3.28(3.26
3.3V GTL+ 35 - High| 10 [ 25 (0.45(1.53(0.03(1.19 - [0.32(1.56(1.53 - [ — [3.23(3.20
2.5V GTL+ 33 - High| 10 [ 25 (0.45(1.65[0.03(1.13| — [0.32(1.68[1.57 — [ — [3.35(3.24
HSTL (I) 8 - High| 20 [ 50 [0.49(2.37(0.03[1.59 - [0.32(2.42(2.35 - [ - [4.09(4.02
HSTL (ll) 154 - High| 20 [ 25 (0.49(2.26(0.03(1.59 - [0.32(2.30(2.03[ - [ - [3.97(3.70
SSTL2 (I) 15 - High| 30 | 50 ]0.49]1.59|0.03]|1.00] — |0.32]|1.62|1.38] — | — [3.29|3.05
SSTL2 (1) 18 - High| 30 | 25 |0.49|1.62|0.03|1.00] — |0.32|1.65|1.32| — | — [3.32]|2.99
SSTL3 (1) 14 - High| 30 | 50 |0.49]1.72|0.03|0.93] — |0.32|1.75|1.37| — | — [3.42|3.04
SSTL3 (1) 21 - High| 30 | 25 |0.49|1.54|0.03|0.93] — |0.32|1.57|1.25| — | — [3.24|2.92
LVDS/B-LVDS/ 24 - High| - — 10.49|1401003{1.36| — | - | - | - | - | =] -1 -
M-LVDS
LVPECL 24 - High| - - 1049]1.36|0.03[1.22] - | - | - | - | - | -] -1 -
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.
3.

connectivity. This resistor is not required during normal operation.

Output drive strength is below JEDEC specification.
For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5.

All LVCMQOS 3.3 V software macros support LVCMOS 3.3V wide range as specified in the JESD8b specification.
Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-38 for
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ProASIC3E Flash Family FPGAs

Table 2-22 « Duration of Short Circuit Event Before Failure (continued)

Temperature Time before Failure
85°C 2 years
100°C 6 months

Table 2-23 « Schmitt Trigger Input Hysteresis
Hysteresis Voltage Value (typ.) for Schmitt Mode Input Buffers

Input Buffer Configuration Hysteresis Value (typ.)
3.3 V LVTTL/LVCMOS/PCI/PCI-X (Schmitt trigger mode) 240 mV
2.5V LVCMOS (Schmitt trigger mode) 140 mV
1.8 V LVCMOS (Schmitt trigger mode) 80 mV
1.5V LVCMOS (Schmitt trigger mode) 60 mV

Table 2-24 « 1/0O Input Rise Time, Fall Time, and Related I/O Reliability*

Input Rise/Fall Time

Input Buffer (min.) Input Rise/Fall Time (max.) Reliability

LVTTL/LVCMOS No requirement 10ns* 20 years

(Schmitt trigger disabled) (110°C)

LVTTL/LVCMOS No requirement |[No requirement, but input noise| 20 years

(Schmitt trigger enabled) voltage cannot exceed Schmittf (110°C)

hysteresis.

HSTL/SSTL/GTL No requirement 10ns* 10 years
(100°C)

LVDS/B-LVDS/M-LVDS/ No requirement 10ns* 10 years

LVPECL (100°C)

Note: *For clock signals and similar edge-generating signals, refer to the "ProASIC3/E SSO and Pin
Placement Guidelines" chapter of the ProASIC3E FPGA Fabric User’s Guide. The maximum input
rise/fall time is related to the noise induced into the input buffer trace. If the noise is low, then the
rise time and fall time of input buffers can be increased beyond the maximum value. The longer the
rise/fall times, the more susceptible the input signal is to the board noise. Microsemi recommends
signal integrity evaluation/characterization of the system to ensure that there is no excessive noise
coupling into input signals.
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&S Microsemi

ProASIC3E DC and Switching Characteristics

2.5VLVCMOS

Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 2.5V applications.

Table 2-33 * Minimum and Maximum DC Input and Output Levels

iifcvmos VIL VIH VOL | VOH [IOL|IOH| IOSL IosH (L' |uH?
Drive Min. Max. Min. Max. Max., Min. Max. Max.

Strength ' Y, ' Y, ', V  |mA|mA mA3 mA3 pA* | pat
4 mA -0.3 0.7 1.7 3.6 0.7 17 | 4| 4 18 16 10 | 10
8 mA -0.3 0.7 1.7 3.6 0.7 17 | 8| 8 37 32 10 | 10
12 mA -0.3 0.7 1.7 3.6 0.7 1.7 | 12|12 74 65 10 | 10
16 mA -0.3 0.7 1.7 3.6 0.7 1.7 |16 |16 87 83 10 | 10
24 mA -0.3 0.7 1.7 3.6 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. 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

toV [ fort ,/t, /t
. R=1kS RtoVCClfortz/tz /tz5
Test Point R to GND for ty, / ty/ t

| Test Point Hz ! zn/ zHs

Datapath T 35pF  Enable Path == 35 pF for ty/ tys / try / trs
T 35 pF for ty/ t, »

Figure 2-8 » AC Loading

Table 2-34 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 25 1.2 - 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 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 DC and Switching Characteristics

SSTL3 Class Il

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

Table 2-75 « Minimum and Maximum DC Input and Output Levels

SSTL3 Class Il VIL VIHH VOL VOH IOL[{IOH| IOSL | IOSH |IIL |IIH
Drive Min. Max. Min. Max. | Max. Min. Max. Max.

Strength Y, \Y; ' ' ', ' mA|mA| mA! | mA! [pAZ|pA?
21 mA -0.3 |VREF-0.2(VREF +0.2| 3.6 0.5 [VCCI-0.9(21| 21 109 103 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 Il 25
Test Point
25

T 30 pF

Figure 2-21 « AC Loading

Table 2-76 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (pPF)
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 2-77 « SSTL3 Class Il

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI=3.0V,VREF=1.5V

Speed

Grade toout | tor | ton | tey | teout | ta tzw |tz | tiz | tas | tzus | Units
Std. 0.66 2.07 0.04 1.25 0.43 2.10 1.67 4.34 3.91 ns
-1 0.56 1.76 0.04 1.06 0.36 1.79 1.42 3.69 3.32 ns
-2 0.49 1.54 0.03 0.93 0.32 1.57 1.25 3.24 2.92 ns
Note:

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

2-48
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ProASIC3E Flash Family FPGAs

CLK /—\—/—\7 /_\
tobrosUD2| tDDROHD2
— -~ —
STRID GRS G L G 6
tbDROREMCIR | [DDROHD1
—_— |
Data_R 6 >< - >k . >< - >< - >< -
tbprRORECCLRT
clR [ | tDDROREMCLR
_/ |—|
tobrocLr2q —{bbrocLKka
T XXX AT

Figure 2-33 « Output DDR Timing Diagram
Timing Characteristics

Table 2-92 « Output DDR Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description -2 -1 Std. | Units
tbprROCLKQ Clock-to-Out of DDR for Output DDR 0.70 1 0.80 | 0.94 [ ns
tbDROSUD1 Data_F Data Setup for Output DDR 0.38 | 0.43 | 0.51 ns
tbprROSUD?2 Data_R Data Setup for Output DDR 0.38 | 0.43 | 0.51 ns
{DDROHD1 Data_F Data Hold for Output DDR 0.00 | 0.00 | 0.00 | ns
tDDROHD2 Data_R Data Hold for Output DDR 0.00 | 0.00 | 0.00 [ ns
tbbrOCLR2Q Asynchronous Clear-to-Out for Output DDR 0.80 [ 0.91 [ 1.07 | ns
tbprOREMcLR | Asynchronous Clear Removal Time for Output DDR 0.00 | 0.00 | 0.00 [ ns
tobroreccLR | Asynchronous Clear Recovery Time for Output DDR 022 [ 025 [ 0.30 | ns
tDDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 022 1025|030 ns
tobrockmpwH | Clock Minimum Pulse Width High for the Output DDR 0.36 | 0.41 [ 048 | ns
toprockmpwe | Clock Minimum Pulse Width Low for the Output DDR 0.32 1037 | 043 [ ns
Fopbomax Maximum Frequency for the Output DDR 1404 | 1232 | 1048 | 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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ProASIC3E Flash Family FPGAs

Output Signal

period_max Iperiod_mirl

< Ll

Note: Peak-to-peak jitter measurements are defined by Tpeak-to-peak = Tperiod max = Tperiod _min-
Figure 2-39 + Peak-to-Peak Jitter Definition

Revision 15 2-7



&S Microsemi

ProASIC3E Flash Family FPGAs

Timing Waveforms
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Figure 2-47 * FIFO Read
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Figure 2-48 « FIFO Write

Revision 15 2-79



&S Microsemi

ProASIC3E Flash Family FPGAs

PQ208 PQ208 PQ208

Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PEG600 Function
108 TDO 144 1047PDB2V1 180 I019NPBOV2
109 TRST 145 I044NDB2V1 181 I018NPB0OV2
110 VJTAG 146 1044PDB2V1 182 I017PPB0OV2
111 VMV3 147 I043NDB2V0 183 I016PPB0OV2
112 GDAO0/IO67NPB3V1 148 1043PDB2V0 184 I017NPBOV2
113 GDBO0/IO66NPB3V1 149 I040NDB2V0 185 I016NPBOV2
114 GDA1/1067PPB3V1 150 1040PDB2V0 186 VCCIBO
115 GDB1/1066PPB3V1 151 GBC2/1038PSB2V0 187 VCC
116 GDCO0/I065NDB3V1 152 GBA2/I036PSB2V0 188 1015PDBO0OV2
117 GDC1/I065PDB3V1 153 GBB2/I037PSB2V0 189 I015NDB0OV2
118 1062NDB3V1 154 VMV2 190 I013PDB0OV2
119 1062PDB3V1 155 GNDQ 191 I013NDB0OV2
120 I058NDB3V0 156 GND 192 I011PSBOV1
121 1058PDB3V0 157 VMV1 193 I009PDBOV1
122 GND 158 GNDQ 194 IO09NDBOV1
123 VCCIB3 159 GBA1/I035PDB1V1 195 GND
124 GCC2/1055PSB3V0 160 GBAO/IO35NDB1V1 196 I007PDBOV1
125 GCB2/1054PSB3V0 161 GBB1/1034PDB1V1 197 I007NDBOV1
126 NC 162 GND 198 I005PDBOVO
127 I053NDB3V0 163 GBBO0/I034NDB1V1 199 I005NDBOVO
128 GCAZ2/1053PDB3V0 164 GBC1/1033PDB1V1 200 VCCIBO
129 GCA1/1052PPB3V0 165 GBCO0/IO33NDB1V1 201 GAC1/1002PDB0OV0O
130 GND 166 1031PDB1V1 202 GACO0/I002NDB0OVO
131 VCCPLC 167 I0O31NDB1V1 203 GAB1/1001PDB0OVO
132 GCAO0/I052NPB3V0 168 1027PDB1V0 204 GABO0/IO01NDBOVO
133 VCOMPLC 169 I027NDB1V0 205 GAA1/I000PDBOVO
134 GCBO0/IO51NDB2V1 170 VCCIB1 206 GAAO0/IO00NDBOVO
135 GCB1/1051PDB2V1 171 VCC 207 GNDQ
136 GCC1/1050PSB2V1 172 1023PPB1V0 208 VMVO
137 I049NDB2V1 173 1022PSB1V0
138 1049PDB2V1 174 I023NPB1V0
139 1048PSB2V1 175 1021PDB1V0
140 VCCIB2 176 I021NDB1V0
141 GND 177 I019PPB0OV2
142 VCC 178 GND
143 1047NDB2V1 179 1018PPB0OV2
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Package Pin Assignments

PQ208 PQ208 PQ208

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
1 GND 37 10184PDB6V2 73 I0145NDB5V1
2 GNDQ 38 10184NDB6V2 74 10145PDB5V1
3 VMV7 39 10180PSB6V1 75 I0143NDB5V1
4 GAB2/10220PSB7V3 40 VCCIB6 76 10143PDB5V1
5 GAA2/10221PDB7V3 41 GND 77 10137NDB5V0
6 10221NDB7V3 42 10176PDB6V1 78 10137PDB5V0
7 GAC2/10219PDB7V3 43 10176NDB6V1 79 I0135NDB5V0
8 I0219NDB7V3 44 GEC1/10169PDB6V0 80 10135PDB5V0
9 10215PDB7V3 45 GECO0/I0169NDB6V0 81 GND
10 I0215NDB7V3 46 GEB1/10168PPB6V0 82 I0131NDB4V2
1 10212PDB7V2 47 GEA1/10167PPB6V0 83 10131PDB4V2
12 10212NDB7V2 48 GEBO0/IO168NPB6V0 84 I0129NDB4V2
13 10208PDB7V2 49 GEAO0/I0O167NPB6V0 85 10129PDB4V2
14 I0208NDB7V2 50 VMV6 86 I0127NDB4V2
15 10204PSB7V1 51 GNDQ 87 10127PDB4V2
16 VCC 52 GND 88 VCC
17 GND 53 VMV5 89 VCCIB4
18 VCCIB7 54 GNDQ 90 10121NDB4V1
19 10200PDB7V1 55 I0166NDB5V3 91 10121PDB4V1
20 I0200NDB7V1 56 GEA2/I0166PDB5V3 92 I0119NDB4V1
21 10196PSB7V0 57 I0165NDB5V3 93 10119PDB4V1
22 GFC1/10192PSB7V0 58 GEB2/I0165PDB5V3 94 I0113NDB4V0
23 GFB1/10191PDB7V0 59 10164NDB5V3 95 GDC2/10113PDB4V0
24 GFBO0/I0191NDB7V0 60 GEC2/10164PDB5V3 96 10112NDB4V0
25 VCOMPLF 61 10163PSB5V3 97 GND
26 GFAO0/IO190NPB6V2 62 VCCIB5 98 GDB2/10112PDB4V0
27 VCCPLF 63 10161PSB5V3 99 GDA2/10111PSB4V0
28 GFA1/10190PPB6V2 64 I0157NDB5V2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10189PDB6V2 66 10157PDB5V2 102 TDI
31 I0189NDB6V2 67 10153NDB5V2 103 TMS
32 GFB2/10188PPB6V2 68 10153PDB5V2 104 VMV4
33 GFC2/10187PPB6V2 69 I0149NDB5V1 105 GND
34 I0188NPB6V2 70 10149PDB5V1 106 VPUMP
35 I0187NPB6V2 71 VCC 107 GNDQ
36 VCC 72 VCCIB5 108 TDO
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Package Pin Assignments

FG256 FG256 FG256
Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
G13 GCC1/1050PPB2V1 K1 GFC2/I0115PSB6V1 M5 VMV5
G14 I044NDB2V1 K2 10113PPB6V1 M6 VCCIB5
G15 1044PDB2V1 K3 10112PDB6V1 M7 VCCIB5
G16 I049NSB2V1 K4 10112NDB6V1 M8 1084NDB5V0
H1 GFBO/IO119NPB7V0 K5 VCCIB6 M9 1084PDB5V0
H2 GFA0/I0118NDB6V1 K6 vVCcC M10 VCCIB4
H3 GFB1/10119PPB7V0 K7 GND M11 VCCIB4
H4 VCOMPLF K8 GND M12 VMV3
H5 GFCO0/I0120NPB7V0 K9 GND M13 VCCPLD
H6 VCC K10 GND M14 GDB1/1066PPB3V1
H7 GND K11 VCcC M15 GDC1/1065PDB3V1
H8 GND K12 VCCIB3 M16 IO61NDB3V1
H9 GND K13 I054NPB3V0 N1 10105PDB6V0
H10 GND K14 I0O57NPB3V0 N2 I0105NDB6V0
H11 VCC K15 IO55NPB3V0 N3 GEC1/10104PPB6V0
H12 GCCO0/IO50NPB2V1 K16 I057PPB3V0 N4 VCOMPLE
H13 GCB1/1051PPB2V1 L1 I0113NPB6V1 N5 GNDQ
H14 GCAO0/I052NPB3V0 L2 10109PPB6V0O N6 GEA2/10101PPB5V2
H15 VCOMPLC L3 10108PDB6V0 N7 I092NDB5V1
H16 GCBO0/IO51NPB2V1 L4 10108NDB6V0 N8 I090NDB5V1
J1 GFA2/10117PSB6V1 L5 VCCIB6 N9 I082NDB5V0
J2 GFA1/10118PDB6V1 L6 GND N10 IO74NDB4V1
J3 VCCPLF L7 VCC N11 1074PDB4V1
J4 10116NDB6V1 L8 VCC N12 GNDQ
J5 GFB2/10116PDB6V1 L9 vVCcC N13 VCOMPLD
J6 VCC L10 VCC N14 VJTAG
J7 GND L11 GND N15 GDCO0/I065NDB3V1
J8 GND L12 VCCIB3 N16 GDA1/1067PDB3V1
J9 GND L13 GDBO0/IO66NPB3V1 P1 GEB1/10103PDB6V0
J10 GND L14 IO60NDB3V1 P2 GEBO0/IO103NDB6V0
J11 VCC L15 I060PDB3V1 P3 VMV6
J12 GCB2/1054PPB3V0 L16 I061PDB3V1 P4 VCCPLE
J13 GCA1/1052PPB3V0 M1 I0109NPB6V0 P5 I0101NPB5V2
J14 GCC2/1055PPB3V0 M2 10106NDB6V0 P6 1095PPB5V1
J15 VCCPLC M3 10106PDB6V0 P7 1092PDB5V1
J16 GCA2/1053PSB3V0 M4 GECO0/I0104NPB6V0O P8 1090PDB5V1
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Package Pin Assignments

FG484 FG484
Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function

V15 10112NDB4V0 Y7 10163PDB5V3
V16 GDB2/10112PDB4V0 Y8 VCC

V17 TDI Y9 VCC

V18 GNDQ Y10 10147PDB5V1
V19 TDO Y11 10133PDB4V2
V20 GND Y12 I0131NPB4V2
V21 NC Y13 NC

V22 I0105NDB3V2 Y14 VCC

W1 NC Y15 VCC

W2 NC Y16 NC

W3 NC Y17 NC

W4 GND Y18 GND

W5 I0165NDB5V3 Y19 NC

W6 GEB2/I0165PDB5V3 Y20 NC

W7 I0164NDB5V3 Y21 NC

W8 I0153NDB5V2 Y22 VCCIB3
W9 10153PDB5V2

W10 10147NDB5V1

W11 I0133NDB4V2

W12 I0130NDB4V2

W13 10130PDB4V2

W14 I0113NDB4V0

W15 GDC2/10113PDB4V0

W16 I0111NDB4V0

W17 GDA2/I0111PDB4V0

W18 TMS

W19 GND
W20 NC
W21 NC
W22 NC

Y1 VCCIB6

Y2 NC

Y3 NC

Y4 I0161NDB5V3

Y5 GND

Y6 I0163NDB5V3
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FG434 FG484
Pin Number | A3PE3000 Function | [ Pin Number | ASPE3000 Function
V15 10155NDB4V0 Y7 10220PDB5V3
V16 GDB2/10155PDB4V0 Y8 VCC
V17 TDI Y9 VCC
V18 GNDQ Y10 10200PDB5V0
V19 TDO Y11 10192PDB4V4
V20 GND Y12 I0188NPB4V4
V21 10146PDB3V4 Y13 10187PSB4V4
V22 10142NDB3V3 Y14 VCC
W1 10239NDB6V0 Y15 VCC
W2 10237PDB6V0 Y16 I0164NDB4V1
W3 10230PSB5V4 Y17 10164PDB4V1
W4 GND Y18 GND
W5 10232NDB5V4 Y19 10158PPB4V0
W6 GEB2/10232PDB5V4 Y20 10150PDB3V4
W7 10231NDB5V4 Y21 I0148NPB3V4
w8 10214NDB5V2 Y22 VCCIB3
W9 10214PDB5V2
W10 10200NDB5V0
W11 10192NDB4V4
W12 10184NDB4V3
W13 10184PDB4V3
W14 10156NDB4V0
W15 GDC2/10156PDB4V0
W16 10154NDB4V0
W17 GDA2/I10154PDB4V0
W18 TMS
W19 GND
W20 I0150NDB3V4
W21 10146NDB3V4
W22 10148PPB3V4
Y1 VCCIB6
Y2 10237NDB6V0
Y3 10228NDB5V4
Y4 10224NDB5V3
Y5 GND
Y6 10220NDB5V3

&S Microsemi

ProASIC3E Flash Family FPGAs
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ProASIC3E Flash Family FPGAs

FG676 FG676 FG676
Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
A1 GND AA11 I0153NDB5V2 AB21 TCK
A2 GND AA12 10147NDB5V1 AB22 TRST
A3 GAAO0/IO00ONDBOVO AA13 I0139NDB5V0 AB23 GDC0/I0108NDB3V2
A4 GAA1/I000PDBOVO AA14 I0137NDB5V0 AB24 GDC1/10108PDB3V2
A5 IO06NDBOVO AA15 10123NDB4V1 AB25 10104NDB3V2
A6 IO09NDBOV1 AA16 10123PDB4V1 AB26 10104PDB3V2
A7 I009PDBOV1 AA17 10117NDB4V0 AC1 10170PDB6V0
A8 I014NDBOV1 AA18 10117PDB4V0 AC2 GEBO0/I0168NPB6V0
A9 1014PDBO0OV1 AA19 GDB2/10112PDB4V0 AC3 I0166NPB5V3
A10 I022NDB0V2 AA20 GNDQ AC4 GNDQ
A11 1022PDB0OV2 AA21 TDO AC5 GND
A12 I026NDB0OV3 AA22 GND AC6 10160PDB5V3
A13 1026PDB0OV3 AA23 GND AC7 10161PDB5V3
A14 IO30NDBOV3 AA24 I0102NDB3V1 AC8 10154PDB5V2
A15 I030PDBOV3 AA25 10102PDB3V1 AC9 GND
A16 I034NDB1V0 AA26 I098NDB3V1 AC10 10150NDB5V1
A17 1034PDB1V0 AB1 10174NDB6V0 AC11 10155NDB5V2
A18 IO38NDB1V0 AB2 10171NDB6VO AC12 10142NDB5V0
A19 I038PDB1V0 AB3 GEB1/10168PPB6V0 AC13 10138NDB5V0
A20 1041PDB1V1 AB4 GEA0/IO167NPB6V0 AC14 10138PDB5V0
A21 1044PDB1V1 AB5 VCCPLE AC15 10132NDB4V2
A22 1049PDB1V2 AB6 GND AC16 10129NDB4V2
A23 I050PDB1V2 AB7 GND AC17 10121NDB4V1
A24 GBC1/I055PDB1V3 ABS8 I0156NDB5V2 AC18 10119PDB4V1
A25 GND AB9 10156PDB5V2 AC19 10118NDB4V0
A26 GND AB10 10150PDB5V1 AC20 10118PDB4V0
AA1 10174PDB6V0 AB11 10155PDB5V2 AC21 10114PPB4V0
AA2 10171PDB6V0O AB12 10142PDB5V0 AC22 T™MS
AA3 GEA1/10167PPB6V0 AB13 I0135NDB5V0 AC23 VJTAG
AA4 GECO0/I0169NPB6VO AB14 10135PDB5V0 AC24 VMV3
AA5 VCOMPLE AB15 10132PDB4V2 AC25 10106NDB3V2
AAG6 GND AB16 10129PDB4V2 AC26 10106PDB3V2
AA7 10165NDB5V3 AB17 10121PDB4V1 AD1 10170NDB6V0
AA8 GEB2/10165PDB5V3 AB18 I0119NDB4V1 AD2 GEA2/10166PPB5V3
AA9 10163PDB5V3 AB19 10112NDB4V0 AD3 VMV5
AA10 I0159NDB5V3 AB20 VMV4 AD4 GEC2/10164PDB5V3
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FG676

Pin Number | A3PE1500 Function
W25 1096PDB3V1
W26 I094NDB3V0
Y1 10175NDB6V1
Y2 10175PDB6V1
Y3 10173NDB6V0
Y4 10173PDB6V0
Y5 GEC1/I0169PPB6V0
Y6 GNDQ
Y7 VMV6
Y8 VCCIB5
Y9 10163NDB5V3
Y10 10159PDB5V3
Y11 10153PDB5V2
Y12 10147PDB5V1
Y13 10139PDB5V0
Y14 10137PDB5V0
Y15 I0125NDB4V1
Y16 10125PDB4V1
Y17 10115NDB4V0
Y18 10115PDB4V0
Y19 VCC
Y20 VPUMP
Y21 VCOMPLD
Y22 VCCPLD
Y23 I0O100NDB3V1
Y24 10100PDB3V1
Y25 IO96NDB3V1
Y26 1098PDB3V1

&S Microsemi

ProASIC3E Flash Family FPGAs
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ProASIC3E Flash Family FPGAs

FG896 FG896 FG896
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function

AG9 10225NPB5V3 AH15 I0195NDB5V0 AJ21 10173PDB4V2
AG10 10223NPB5V3 AH16 10185NDB4V3 AJ22 I0163NDB4V1
AG11 10221PDB5V3 AH17 10185PDB4V3 AJ23 10163PDB4V1
AG12 10221NDB5V3 AH18 10181PDB4V3 AJ24 I0167NPB4V1
AG13 I0205NPB5V1 AH19 10177NDB4V2 AJ25 VCC
AG14 I0199NDB5V0 AH20 10171NPB4V2 AJ26 10156NPB4V0
AG15 10199PDB5V0 AH21 10165PPB4V1 AJ27 VCC
AG16 10187NDB4V4 AH22 10161PPB4V0 AJ28 TMS
AG17 10187PDB4V4 AH23 10157NDB4V0 AJ29 GND
AG18 I0181NDB4V3 AH24 10157PDB4V0 AJ30 GND
AG19 10171PPB4V2 AH25 10155NDB4V0 AK2 GND
AG20 I0165NPB4V1 AH26 VCCiB4 AK3 GND
AG21 10161NPB4V0 AH27 TDI AK4 10217PPB5V2
AG22 I0159NDB4V0 AH28 VCC AK5 GND
AG23 10159PDB4V0 AH29 VPUMP AK6 10215PPB5V2
AG24 10158PPB4V0 AH30 GND AK7 GND
AG25 GDB2/10155PDB4V0 AJ1 GND AK8 10207NDB5V1
AG26 GDA2/10154PPB4V0 AJ2 GND AK9 10207PDB5V1
AG27 GND AJ3 GEA2/10233PPB5V4 AK10 10201NDB5V0
AG28 VJTAG AJ4 VCC AK11 10201PDB5V0
AG29 VCC AJ5 10217NPB5V2 AK12 I0193NDB4V4
AG30 I0149NDB3V4 AJ6 VCC AK13 10193PDB4V4
AH1 GND AJ7 10215NPB5V2 AK14 10197PDB5V0
AH2 I0233NPB5V4 AJ8 10213NDB5V2 AK15 I0191NDB4V4
AH3 vVCcC AJ9 10213PDB5V2 AK16 10191PDB4V4
AH4 GEB2/10232PPB5V4 AJ10 10209NDB5V1 AK17 I0189NDB4V4
AH5 VCCIB5 AJ11 10209PDB5V1 AK18 10189PDB4V4
AH6 10219NDB5V3 AJ12 10203NDB5V1 AK19 10179PPB4V3
AH7 10219PDB5V3 AJ13 10203PDB5V1 AK20 I0175NDB4V2
AH8 10227NDB5V4 AJ14 10197NDB5V0 AK21 10175PDB4V2
AH9 10227PDB5V4 AJ15 10195PDB5V0 AK22 I0169NDB4V1
AH10 10225PPB5V3 AJ16 10183NDB4V3 AK23 10169PDB4V1
AH11 10223PPB5V3 AJ17 10183PDB4V3 AK24 GND
AH12 10211NDB5V2 AJ18 I0179NPB4V3 AK25 10167PPB4V1
AH13 10211PDB5V2 AJ19 10177PDB4V2 AK26 GND
AH14 10205PPB5V1 AJ20 10173NDB4V2 AK27 GDC2/10156PPB4V0
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Datasheet Information

Revision Changes Page
v2.0 Table 3-6 ¢« Temperature and Voltage Derating Factors for Timing Delays was 3-5
(continued) updated.
Table 3-5 < Package Thermal Resistivities was updated. 3-5
Table 3-10 « Different Components Contributing to the Dynamic Power 3-8
Consumption in ProASIC3E Devices was updated.
twro and tccky were added to Table 3-94 - RAM4K9 and Table| 3-74to
3-95 « RAM512X18. 3-74
The note in Table 3-24 « I/O Input Rise Time, Fall Time, and Related 1/O 3-23
Reliability was updated.
Figure 3-43 - Write Access After Write onto Same Address, Figure 3-44 « Read | 3-71 to 3-
Access After Write onto Same Address, and Figure 3-45 « Write Access After 73
Read onto Same Address are new.
Figure 3-53 « Timing Diagram was updated. 3-80
Notes were added to the package diagrams identifying if they were top or bottom N/A
view.
The A3PE1500 "208-Pin PQFP" table is new. 4-4
The A3PE1500 "484-Pin FBGA" table is new. 4-18
The ASPE1500 "A3PE1500 Function" table is new. 4-24
Advance v0.6 In the "Packaging Tables" table, the number of I/Os for the ASPE1500 was ii
(January 2007) changed for the FG484 and FG676 packages.
Advance v0.5 B-LVDS and M-LDVS are new /O standards added to the datasheet. N/A
(April 2006)
The term flow-through was changed to pass-through. N/A
Figure 2-8 « Very-Long-Line Resources was updated. 2-8
The footnotes in Figure 2-27 + CCC/PLL Macro were updated. 2-28
The Delay Increments in the Programmable Delay Blocks specification in Figure 2-24
2-24 « ProASIC3E CCC Options.
The "SRAM and FIFO" section was updated. 2-21
The "RESET" section was updated. 2-25
The "WCLK and RCLK" section was updated. 2-25
The "RESET" section was updated. 2-25
The "RESET" section was updated. 2-27
B-LVDS and M-LDVS are new |/O standards added to the datasheet. N/A
The term flow-through was changed to pass-through. N/A
Figure 2-8 - Very-Long-Line Resources was updated. 2-8
The footnotes in Figure 2-27 + CCC/PLL Macro were updated. 2-28
The Delay Increments in the Programmable Delay Blocks specification in Figure 2-24
2-24 « ProASIC3E CCC Options.
The "SRAM and FIFO" section was updated. 2-21
The "RESET" section was updated. 2-25
The "WCLK and RCLK" section was updated. 2-25
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