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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
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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 Flash Family FPGAs

Table 2-4 + Overshoot and Undershoot Limits *

Average VCCI-GND Overshoot or
Undershoot Duration Maximum Overshoot/

VCCl and VMV as a Percentage of Clock Cycle? Undershoot?
2.7V orless 10% 14V

5% 149V
3V 10% 11V

5% 119V
3.3V 10% 0.79V

5% 0.88V
36V 10% 045V

5% 0.54V
Notes:
1. Based on reliability requirements at 85°C.
2. The duration is allowed at one out of six clock cycles. If the overshoot/undershoot occurs at one out of two cycles, the

maximum overshoot/undershoot has to be reduced by 0.15 V.

3. This table does not provide PCl overshoot/undershoot limits.

/0 Power-Up and Supply Voltage Thresholds for Power-On Reset
(Commercial and Industrial)

Sophisticated power-up management circuitry is designed into every ProASIC®3E device. These circuits
ensure easy transition from the powered-off state to the powered-up state of the device. The many
different supplies can power up in any sequence with minimized current spikes or surges. In addition, the
1/0 will be in a known state through the power-up sequence. The basic principle is shown in Figure 2-1
on page 2-4.
There are five regions to consider during power-up.
ProASIC3E 1/Os are activated only if ALL of the following three conditions are met:

1. VCC and VCCI are above the minimum specified trip points (Figure 2-1 on page 2-4).

2. VCCI>VCC-0.75V (typical)

3. Chip is in the operating mode.
VCCI Trip Point:
Ramping up: 0.6 V < trip_point_up < 1.2V
Ramping down: 0.5 V < trip_point_down < 1.1 V
VCC Trip Point:
Ramping up: 0.6 V < trip_point_up < 1.1V
Ramping down: 0.5 V < trip_point_down <1V
VCC and VCCI ramp-up trip points are about 100 mV higher than ramp-down trip points. This specifically
built-in hysteresis prevents undesirable power-up oscillations and current surges. Note the following:

*  During programming, 1/0Os become tristated and weakly pulled up to VCCI.

» JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on I/O
behavior.
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ProASIC3E DC and Switching Characteristics

User I/0O Characteristics

Timing Model

Combinational Cell

Combinational Cell

1/0 Module

Non-

Registered

E D

r[}&

) Y
— ——'_jz> X LVPECL

tpp = 0.56 ns top = 0.49 ns

tpp = 1.36 ns
1/0 Module

o (Non-Registered)
Combinational Cell

\

HXI LVTTLLVCMOS

Output drive strength = 12 mA

tpp = 0.87 ns top =27418  High slew rate
— 1/0 Module
Combinational Cell (Non-Registered)
_!\ Y
vo Module {>—-IZI LVTTL/LVCMOS
(Registered) Output drive strength = 24 mA
toy =1.22ns tpp =2.39ns High slew rate
tpp =0.51 ns
LVPECL D Q /O Module
Non-Regist
Combinational Cell (Non-Registered
\ Y
_ ) —X] LVCMOS 1.5V
ticLkg = 0-24 ns ’ Output drive strength = 12 mA
tisup = 0-26 ns top = 0.47 ns top =3.30 ns High slew
Input LVTTL/LVCMOS
Clock 1/0 Module
> D Register Cell combinational Cell Register Cell (Registered)
toy = 0.90 ns
Lo @ M e D Q D Q~[>—-|g
1/0 Module t.~ =0.47 ns GTL+ 3.3V
(Non-Registered PD__ top = 1.53|ns
LVDS, X toikq = 0-53 ns toikq = 0-59 ns toikq = 0.59 ns
BLVDS, tSUD =0.43hs tSUD =043 ps tSUD =0.31ns
M-LvDs I Input LVTTL/LVCMOS nout LVTTLLVCMOS
_ npu
tpy = 1.36 NS Clock 5 D Clock
tpy =0.90 ns toy =0.90 ns
Figure 2-2 + Timing Model

VCC =1425V

Operating Conditions: -2 Speed, Commercial Temperature Range (T; = 70°C), Worst-Case
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ProASIC3E Flash Family FPGAs

Table 2-14 « Summary of Maximum and Minimum DC Input Levels
Applicable to Commercial and Industrial Conditions

Commercial Industrial?

s IH* s H*
DC I/O Standards MA HA MA HA
3.3V LVTTL/3.3VLVCMOS 10 10 15 15
3.3 V LVCMOS Wide Range 10 10 15 15
2.5V LVCMOS 10 10 15 15
1.8 V LVCMOS 10 10 15 15
1.5V LVCMOS 10 10 15 15
3.3V PCI 10 10 15 15
3.3V PCI-X 10 10 15 15
3.3V GTL 10 10 15 15
25V GTL 10 10 15 15
3.3V GTL+ 10 10 15 15
25V GTL+ 10 10 15 15
HSTL (1) 10 10 15 15
HSTL (II) 10 10 15 15
SSTL2 (1) 10 10 15 15
SSTL2 (II) 10 10 15 15
SSTL3 (1) 10 10 15 15
SSTL3 (II) 10 10 15 15

Notes:

1. Commercial range (0°C < T4 <70°C)

2. Industrial range (—40°C < T4 < 85°C)

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

4. |IH 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.
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ProASIC3E Flash Family FPGAs

Timing Characteristics

Table 2-43 « 1.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V

Drive Speed
Strength | Grade | tpout | top | toin | tey |teys [teout | tzL | tzn | tz | thz | tzs | tzws | Units
2 mA Std. 066 | 853 [0.04 1170|214 043 |7.26| 853 (3.391279| 9.50 |10.77 ns

—1 056 | 7.26 (0.04|1.44|182| 0.36 |6.18| 7.26 | 2.89 | 2.37 | 8.08 | 9.16 ns
-2 049 | 6.37 |0.03|1.27 160 032 | 542 | 6.37 (253 |2.08| 7.09 | 8.04 ns
4 mA Std. 066 | 541 (0.04 170|214 | 043 | 522 | 541 |3.75|348| 745 | 7.65 ns
-1 0.56 | 460 | 0.04 | 144182 0.36 |4.44| 460 [3.19]|296| 6.34 | 6.50 ns
-2 049 | 404 (0.03|1.27|160| 0.32 |3.89| 4.04 | 280|260 | 556 | 5.71 ns

6 mA Std. 0.66 | 480 | 0.04 170|214 043 |4.89| 4.75 (3.83|3.67| 7.13 | 6.98 ns
—1 056 | 4.09 (0.04|1.44|182| 0.36 |4.16| 4.04 |3.26|3.12| 6.06 | 594 ns
-2 049 | 3.59 |0.03|1.27 160 032 |3.65| 3.54 (286|274 | 532 | 5.21 ns
8 mA Std. 066 | 442 (0.04|1.70|2.14| 0.43 |450| 3.62 |3.96|4.37 | 6.74 | 586 ns
-1 0.56 | 3.76 | 0.04 | 144|182 0.36 |3.83| 3.08 [3.37|3.72| 5.73 | 4.98 ns
-2 049 | 3.30 (0.03|1.27|160| 0.32 |3.36| 2.70 | 2.96 | 3.27 | 5.03 | 4.37 ns

12 mA Std. 0.66 | 442 | 0.04|1.70|2.14 | 043 | 450 | 3.62 (3.96|4.37 | 6.74 | 5.86 ns
—1 056 | 3.76 (0.04|1.44|182| 0.36 |3.83| 3.08 |3.37|3.72| 573 | 4.98 ns
—2 0.49 | 3.30 |0.03|1.27|1.60 | 0.32 | 3.36 | 2.70 [2.96 | 3.27 | 5.03 | 4.37 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.

Table 2-44 + 1.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =1.4V

Drive Speed
Strength | Grade | tpout | top | toin | tey [teys [teout | tzu | tzw | tiz | thz | tzus | tzus | Units
2 mA Std. 066 | 14.11]10.04 |1 1.70 (214 | 043 [ 14.37 [ 13.14 | 3.40 [ 2.68 | 16.61 | 15.37 | ns

-1 0.56 | 12.00|0.04 (144182 | 0.36 | 12.22 ( 11.17 | 2.90 | 2.28 | 14.13 [ 13.08 | ns
-2 049 | 10.540.03(1.27160| 0.32 | 10.73 | 9.81 | 2.54|2.00 | 12.40 [ 11.48 | ns

4 mA Std. 0.66 | 11.23|10.04 (1.70 | 2.14| 043 | 1144 | 987 |3.77 | 3.36 | 13.68 [ 1210 | ns
-1 0.56 | 955 |0.04 (144 (182]| 0.36 | 9.73 | 839 |3.21]12.86|11.63 [10.29 | ns
-2 049 | 839 |0.03(1.27|160]| 0.32 | 854 | 7.37 |2.81]|2.51|10.21 | 9.04 ns

6 mA Std. 0.66 | 1045)|0.04 (1.70 (214 | 043 | 10.65| 9.24 | 3.84|3.55|12.88 (11.48 | ns
-1 0.56 | 8.89 |0.04(1.44(182| 0.36 | 9.06 | 7.86 |3.27|3.02| 10.96 [ 9.76 ns
-2 049 | 7.81 |0.03(1.27|160| 0.32 | 795 | 6.90 | 2.87|2.65| 9.62 | 8.57 ns

8 mA Std. 0.66 | 10.02|0.04 (1.70|2.14| 0.43 | 10.20 | 9.23 |3.97 | 4.22 | 12.44 [ 11.47 | ns
-1 0.56 | 852 |0.04(1.44(182| 0.36 | 868 | 7.85 [3.38|3.59| 10.58 [ 9.75 ns
-2 049 | 748 |0.03(1.27|160| 0.32 | 762 | 6.89 |2.97|3.15| 9.29 | 8.56 ns

12 mA Std. 0.66 | 10.02|10.04 (1.70|2.14| 043 | 10.20 | 9.23 | 3.97 | 4.22 | 12.44 [ 11.47 | ns
-1 0.56 | 852 |0.04(1.44(182| 0.36 | 868 | 7.85 [3.38|3.59| 10.58 [ 9.75 ns
-2 049 | 748 |0.03(1.27|160| 0.32 | 762 | 6.89 | 297 |3.15| 9.29 | 8.56 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

Differential I/O Characteristics

Physical Implementation

Configuration of the /0 modules as a differential pair is handled by the Designer software when the user
instantiates a differential I/O macro in the design.

Differential I/Os can also be used in conjunction with the embedded Input Register (InReg), Output
Register (OutReg), Enable Register (EnReg), and DDR. However, there is no support for bidirectional
1/Os or tristates with the LVPECL standards.

LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential I/O standard. It
requires that one data bit be carried through two signal lines, so two pins are needed. It also requires
external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-22. The
building blocks of the LVDS transmitter-receiver are one transmitter macro, one receiver macro, three
board resistors at the transmitter end, and one resistor at the receiver end. The values for the three driver
resistors are different from those used in the LVPECL implementation because the output standard
specifications are different.

Along with LVDS I/0, ProASIC3E also supports Bus LVDS structure and Multipoint LVDS (M-LVDS)
configuration (up to 40 nodes).

Bourns Part Number: CAT16-LV4F12

FPGA S / ______ FPGA
OUTBUF_LVDS P DN S 00 P
{X|—~:w - = INBUF_LVDS
| i %51409 %1009 * -
: 165 Q : Zy=50Q
N L N

Figure 2-22 « LVDS Circuit Diagram and Board-Level Implementation
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S Microsemi
ProASIC3E Flash Family FPGAs

Fully Registered I/O Buffers with Synchronous Enable and

Asynchronous Preset

Z
Preset IXI— Z L
m
D
DOUT
Data_out
= PRE Y PRE |
z E Py
Data X+ & D Q Core D Q @
b C | DFN1ETPY Array DFN1E1P1
Z E E
Enable [XH & B
G B N EOUT
— J
CLK &
DHg > |
PRE
D Q
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
g Postive-Edge Triggered

X
-
O

Enable E{I—

D_Enable

N0 ped

Figure 2-25 « Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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ProASIC3E DC and Switching Characteristics

DDR Module Specifications

Input DDR Module
Input DDR

INBUF |
Data ®—| E D E OUt_QF
| ! (to core)

; FF1 g

i P i
CLK—!ZD—| ° E: outQR
! i (to core)

CLKBUF ! FE2 i

iC |

CLR—E—I : !

INBUF | ;

| DDR_IN

Figure 2-30 « Input DDR Timing Model

Table 2-89 « Parameter Definitions

Parameter Name Parameter Definition Measuring Nodes (from, to)
topbricLKQ1 Clock-to-Out Out_QR B, D
tppRrRICLKQ2 Clock-to-Out Out_QF B,E
tbpRISUD Data Setup Time of DDR input A B
{DDRIHD Data Hold Time of DDR input A B
toDRICLR2Q1 Clear-to-Out Out_QR C,D
toprICLR2G2 Clear-to-Out Out_QF C.E
tDDRIREMCLR Clear Removal C.B
toDRIRECCLR Clear Recovery C.B
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ProASIC3E DC and Switching Characteristics

Timing Characteristics

Table 2-93 « Combinatorial Cell Propagation Delays

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

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

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

VersaTile Specifications as a Sequential Module

The ProASIC3E library offers a wide variety of sequential cells, including flip-flops and latches. Each has
a data input and optional enable, clear, or preset. In this section, timing characteristics are presented for
a representative sample from the library. For more details, refer to the Fusion, IGLOO/e, and ProASIC3/E

Macro Library Guide.
Data Out Data Out
D Q D aF—
DFN1 Enl DFEN1E1
CLK} CLKN,
PRE
Data Out Data Out
—D Q D Q
DFN1C1 Enl pFI1E1P
CLK K CLK>
CLR

Figure 2-36 « Sample of Sequential Cells
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ProASIC3E DC and Switching Characteristics

Timing Characteristics

Table 2-99 - 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
tbs Input data (DIN) setup time 0.1810.2110.25| ns
toH Input data (DIN) hold time 0.00(0.000.00| ns
tcka1 Clock High to new data valid on DOUT (output retained, WMODE = 0) 1.7912.03(2.39| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 2.36|2.68|3.15| 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

1

tcocwwH 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
tCZCRWH1 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 DO (flow-through) 0.92(1.05|1.23| ns

RESET Low to Data Out Low on DO (pipelined) 092]1.05[1.23| ns
tremrste | RESET removal 0.2910.3310.38| ns
trecrste | RESET recovery 1.50[1.71]2.01| 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 2-5 for derating values.
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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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PQ208 PQ208 PQ208

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
109 TRST 145 I071NDB2V2 181 I029NDB0OV3
110 VJTAG 146 1071PDB2V2 182 1027PDB0OV3
111 VMV3 147 I067NDB2V1 183 I027NDB0OV3
112 GDAO/IO110NPB3V2 148 1067PDB2V1 184 1023PDB0OV2
113 GDBO0/IO109NPB3V2 149 I065NDB2V1 185 I023NDB0V2
114 GDA1/I0110PPB3V2 150 1065PDB2V1 186 VCCIBO
115 GDB1/I0109PPB3V2 151 GBC2/1060PSB2V0 187 VCC
116 GDC0/I0108NDB3V2 152 GBA2/I058PSB2V0 188 1018PDB0OV2
117 GDC1/I0108PDB3V2 153 GBB2/I059PSB2V0 189 I018NDB0OV2
118 I0105NDB3V2 154 VMV2 190 1015PDB0OV1
119 I0105PDB3V2 155 GNDQ 191 I015NDB0OV1
120 I0101NDB3V1 156 GND 192 1012PSBOV1
121 10101PDB3V1 157 VMV1 193 1011PDBOV1
122 GND 158 GNDQ 194 I011NDBOV1
123 VCCIB3 159 GBA1/I057PDB1V3 195 GND
124 GCC2/I090PSB3V0 160 GBAO0/IO57NDB1V3 196 1008PDBOV1
125 GCB2/1089PSB3V0 161 GBB1/1056PDB1V3 197 IO08NDBOV1
126 NC 162 GND 198 1005PDB0OVO
127 I088NDB3V0 163 GBB0/IO56NDB1V3 199 IO05NDBOVO
128 GCAZ2/1088PDB3V0 164 GBC1/1055PDB1V3 200 VCCIBO
129 GCA1/1087PPB3V0 165 GBCO0/IO55NDB1V3 201 GAC1/1002PDB0OV0O
130 GND 166 1051PDB1V2 202 GACO0/I002NDBOVO
131 VCCPLC 167 I051NDB1V2 203 GAB1/1001PDB0OV0
132 GCAO0/IO87NPB3V0 168 1047PDB1V1 204 GABO/IO01NDBOVO
133 VCOMPLC 169 1047NDB1V1 205 GAA1/1000PDBOVO
134 GCBO0/I086NDB2V3 170 VCCIB1 206 GAAO0/IO00NDBOVO
135 GCB1/1086PDB2V3 171 VCC 207 GNDQ
136 GCC1/1085PSB2V3 172 [043PSB1V1 208 VMVO0
137 I083NDB2V3 173 1041PDB1V1
138 1083PDB2V3 174 1041NDB1V1
139 1081PSB2V3 175 1035PDB1V0
140 VCCIB2 176 I035NDB1V0
141 GND 177 1031PDB0OV3
142 VCC 178 GND
143 I073NDB2V2 179 I031NDBOV3
144 I073PDB2V2 180 1029PDBO0OV3
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Package Pin Assignments
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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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&S Microsemi

ProASIC3E Flash Family FPGAs

FG434 FG484 FG484

Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function
H19 1041PDB2V0 K11 GND M3 10117NDB6V1
H20 VCC K12 GND M4 GFA2/10117PDB6V1
H21 NC K13 GND M5 GFA1/10118PDB6V1
H22 NC K14 VCC M6 VCCPLF
J1 10123NDB7V0 K15 VCCIB2 M7 10116NDB6V1
J2 10123PDB7V0 K16 GCC1/1050PPB2V1 M8 GFB2/10116PDB6V1
J3 NC K17 I044NDB2V1 M9 VCC
J4 10124PDB7V0 K18 1044PDB2V1 M10 GND
J5 10125PDB7V0 K19 I049NPB2V1 M11 GND
J6 10126PDB7V0 K20 I045NPB2V1 M12 GND
J7 I0130NDB7V1 K21 I048NDB2V1 M13 GND
J8 VCCIB7 K22 I046NDB2V1 M14 VCC
J9 GND L1 NC M15 GCB2/1054PPB3V0
J10 VCC L2 10122PDB7V0 M16 GCA1/1052PPB3V0
J1 VCC L3 10122NDB7V0 M17 GCC2/I055PPB3V0
J12 VCC L4 GFBO/IO119NPB7V0 M18 VCCPLC
J13 VCC L5 GFAO0/I0118NDB6V1 M19 GCA2/I053PDB3V0
J14 GND L6 GFB1/I0119PPB7V0 M20 I053NDB3V0
J15 VCCIB2 L7 VCOMPLF M21 1056PDB3V0
J16 I038NDB2V0 L8 GFCO0/I0120NPB7V0 M22 NC
J17 I040NDB2V0 L9 VCC N1 10114PPB6V1
J18 1040PDB2V0 L10 GND N2 I0111NDB6V1
J19 1045PPB2V1 L11 GND N3 NC
J20 NC L12 GND N4 GFC2/10115PPB6V1
J21 1048PDB2V1 L13 GND N5 10113PPB6V1
J22 1046PDB2V1 L14 VCC N6 10112PDB6V1
K1 10121NDB7V0 L15 GCCO0/IO50NPB2V1 N7 10112NDB6V1
K2 10121PDB7V0 L16 GCB1/1051PPB2V1 N8 VCCIB6
K3 NC L17 GCAO0/I052NPB3V0 N9 VCC
K4 10124NDB7V0 L18 VCOMPLC N10 GND
K5 I0125NDB7V0 L19 GCBO0/IO51NPB2V1 N11 GND
K6 I0126NDB7V0 L20 I049PPB2V1 N12 GND
K7 GFC1/I0120PPB7V0 L21 I047NDB2V1 N13 GND
K8 VCCIB7 L22 1047PDB2V1 N14 VCC
K9 VCC M1 NC N15 VCCIB3
K10 GND M2 I0114NPB6V1 N16 IO54NPB3V0
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&S Microsemi

Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
H19 1067PDB2V1 K11 GND M3 I0189NDB6V2
H20 VCC K12 GND M4 GFA2/I0189PDB6V2
H21 VMV2 K13 GND M5 GFA1/I0190PDB6V2
H22 I074PSB2V2 K14 VCC M6 VCCPLF
J1 10212NDB7V2 K15 VCCIB2 M7 10188NDB6V2
J2 10212PDB7V2 K16 GCC1/1085PPB2V3 M8 GFB2/10188PDB6V2
J3 VMV7 K17 I073NDB2V2 M9 VCC
J4 10206PDB7V1 K18 I073PDB2V2 M10 GND
J5 10204PDB7V1 K19 I081NPB2V3 M11 GND
J6 10210PDB7V2 K20 I075NPB2V2 M12 GND
J7 I0215NDB7V3 K21 I077NDB2V2 M13 GND
J8 VCCIB7 K22 I079NDB2V3 M14 VCC
J9 GND L1 NC M15 GCB2/I089PPB3V0
J10 VCC L2 10196PDB7V0 M16 GCA1/1087PPB3V0
J1 VCC L3 10196NDB7V0 M17 GCC2/I090PPB3V0
J12 VCC L4 GFB0/IO191NPB7V0 M18 VCCPLC
J13 VCC L5 GFA0/I0190NDB6V2 M19 GCA2/1088PDB3V0
J14 GND L6 GFB1/10191PPB7V0 M20 I088NDB3V0
J15 VCCIB2 L7 VCOMPLF M21 1093PDB3V0
J16 I060NDB2V0 L8 GFCO0/I0192NPB7V0 M22 NC
J17 I065NDB2V1 L9 VCC N1 10185PPB6V2
J18 1065PDB2V1 L10 GND N2 I0183NDB6V2
J19 I075PPB2V2 L1 GND N3 VMV6
J20 GNDQ L12 GND N4 GFC2/10187PPB6V2
J21 1077PDB2V2 L13 GND N5 10184PPB6V2
J22 1079PDB2V3 L14 VCC N6 10186PDB6V2
K1 I0200NDB7V1 L15 GCCO0/I085NPB2V3 N7 I0186NDB6V2
K2 10200PDB7V1 L16 GCB1/1086PPB2V3 N8 VCCIB6
K3 GNDQ L17 GCAO0/I087NPB3V0 N9 VCC
K4 10206NDB7V1 L18 VCOMPLC N10 GND
K5 10204NDB7V1 L19 GCBO0/IO86NPB2V3 N11 GND
K6 I0210NDB7V2 L20 I081PPB2V3 N12 GND
K7 GFC1/I0192PPB7V0 L21 I083NDB2V3 N13 GND
K8 VCCIB7 L22 1083PDB2V3 N14 VCC
K9 VCC M1 GNDQ N15 VCCIB3
K10 GND M2 I0185NPB6V2 N16 IO89NPB3V0O
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&S Microsemi

Package Pin Assignments

FG434 FG484 FG434

Pin Number | A3PE3000 Function | [ Pin Number | ASPE3000 Function Pin Number | A3PE3000 Function
C21 1094PPB2V1 E13 IO58NDB1V2 G5 10297PDB7V2
C22 VCCIB2 E14 1058PDB1V2 G6 GAC2/10307PDB7V4
D1 10293PDB7V2 E15 GBC1/1079PDB1V4 G7 VCOMPLA
D2 I0303NDB7V3 E16 GBBO0/IO80NDB1V4 G8 GNDQ
D3 I0305NDB7V3 E17 GNDQ G9 I026NDB0OV3
D4 GND E18 GBA2/I1082PDB2V0 G10 1026PDB0OV3
D5 GAAO0/IO00NDBOVO E19 I086NDB2V0 G11 I036PDB0OV4
D6 GAA1/I000PDBOVO E20 GND G12 1042PDB1V0
D7 GABO0/IO01NDBOVO E21 IO90NDB2V1 G13 I050PDB1V1
D8 1020PDB0OV2 E22 1098PDB2V2 G14 IO60NDB1V2
D9 1022PDB0OV2 F1 I0299NPB7V3 G15 GNDQ
D10 I030PDBOV3 F2 I0301NDB7V3 G16 VCOMPLB
D11 I038NDBOV4 F3 I0301PDB7V3 G17 GBB2/1083PDB2V0
D12 I052NDB1V1 F4 I0O308NDB7V4 G18 1092PDB2V1
D13 I052PDB1V1 F5 IO309NDB7V4 G19 I092NDB2V1
D14 IO66NDB1V3 F6 VMV7 G20 10102PDB2V2
D15 I066PDB1V3 F7 VCCPLA G21 10102NDB2V2
D16 GBB1/1080PDB1V4 F8 GACO0/I002NDB0OV0O G22 I0105NDB2V2
D17 GBAO0/IO81NDB1V4 F9 GAC1/I002PDBOV0O H1 10286PSB7V1
D18 GBA1/I081PDB1V4 F10 I032NDB0OV3 H2 I0291NPB7V2
D19 GND F11 1032PDB0OV3 H3 VCC
D20 1088PDB2V0 F12 1044PDB1V0 H4 I0295NDB7V2
D21 I090PDB2V1 F13 IO50NDB1V1 H5 10297NDB7V2
D22 I094NPB2V1 F14 I060PDB1V2 H6 I0307NDB7V4
E1 10293NDB7V2 F15 GBCO0/IO79NDB1V4 H7 10287PDB7V1
E2 10299PPB7V3 F16 VCCPLB H8 VMVO
E3 GND F17 VMV2 H9 VCCIBO
E4 GAB2/I0308PDB7V4 F18 I082NDB2V0 H10 VCCIBO
E5 GAA2/I0309PDB7V4 F19 1086PDB2V0 H11 IO36NDB0OV4
E6 GNDQ F20 1096PDB2V1 H12 I042NDB1V0
E7 GAB1/1001PDB0OVO F21 I096NDB2V1 H13 VCCIB1
E8 I020NDBOV2 F22 I098NDB2V2 H14 VCCIB1
E9 1022NDBOV2 G1 I0289NDB7V1 H15 VMV1
E10 I0O30NDBOV3 G2 10289PDB7V1 H16 GBC2/1084PDB2V0
E11 I038PDB0OV4 G3 10291PPB7V2 H17 IO83NDB2V0
E12 1044NDB1V0 G4 10295PDB7V2 H18 I0100NDB2V2
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&S Microsemi

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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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

Revision 15
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Package Pin Assignments

FG896
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Note: This is the bottom view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http.//www.microsemi.com/products/foga-soc/solutions.
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