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ProASIC3E Flash Family FPGAs

Temperature Grade Offerings

Package A3PEG600 A3PE1500 A3PE3000
Cortex-M1 Devices M1A3PE1500 M1A3PE3000
PQ208 C, I C, 1 C, I
FG256 C, I - -
FG324 - - C, I
FG484 C,I C, 1 C, 1
FG676 - C, 1 -
FG896 - - C,I
Note: C = Commercial temperature range: 0°C to 70°C ambient temperature

I = Industrial temperature range: —40°C to 85°C ambient temperature
Speed Grade and Temperature Grade Matrix
Temperature Grade Std. -1 -2
c’ v v v
12 v v v
Notes:

1. C = Commercial temperature range: 0°C to 70°C ambient temperature
2. | = Industrial temperature range: —40°C to 85°C ambient temperature

References made to ProASIC3E devices also apply to ARM-enabled ProASIC3E devices. The ARM-enabled part numbers start with
M1 (Cortex-M1).

Contact your local Microsemi SoC Products Group representative for device availability:
www.microsemi.com/index.php?option=com_content&id=135&lang=en&view=article.
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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

VersaTiles
The ProASIC3E core consists of VersaTiles, which have been enhanced beyond the ProASICELUS® o
tiles. The ProASIC3E VersaTile supports the following:
» All 3-input logic functions—LUT-3 equivalent
* Latch with clear or set
+ D-flip-flop with clear or set
» Enable D-flip-flop with clear or set
Refer to Figure 1-2 for VersaTile configurations.
LUT-3 Equivalent D-Flip-Flop with Clear or Set Enable D-Flip-Flop with Clear or Set
X1— Data — v Data — —Y
X2— LUT-3—Y CLK— D-FF CLK— D-FF
X3— CLR Enable —]
CLR —
Figure 1-2 + VersaTile Configurations

User Nonvolatile FlashROM
ProASIC3E devices have 1 kbit of on-chip, user-accessible, nonvolatile FlashROM. The FlashROM can
be used in diverse system applications:
» Internet protocol addressing (wireless or fixed)
+ System calibration settings
» Device serialization and/or inventory control
» Subscription-based business models (for example, set-top boxes)
» Secure key storage for secure communications algorithms
* Asset management/tracking
+ Date stamping
* Version management

The FlashROM is written using the standard ProASIC3E IEEE 1532 JTAG programming interface. The
core can be individually programmed (erased and written), and on-chip AES decryption can be used
selectively to securely load data over public networks, as in security keys stored in the FlashROM for a
user design.

The FlashROM can be programmed via the JTAG programming interface, and its contents can be read
back either through the JTAG programming interface or via direct FPGA core addressing. Note that the
FlashROM can only be programmed from the JTAG interface and cannot be programmed from the
internal logic array.

The FlashROM is programmed as 8 banks of 128 bits; however, reading is performed on a byte-by-byte
basis using a synchronous interface. A 7-bit address from the FPGA core defines which of the 8 banks
and which of the 16 bytes within that bank are being read. The three most significant bits (MSBs) of the
FlashROM address determine the bank, and the four least significant bits (LSBs) of the FlashROM
address define the byte.

The ProASIC3E development software solutions, Libero® System-on-Chip (SoC) and Designer, have
extensive support for the FlashROM. One such feature is auto-generation of sequential programming
files for applications requiring a unique serial number in each part. Another feature allows the inclusion of
static data for system version control. Data for the FlashROM can be generated quickly and easily using
Libero SoC and Designer software tools. Comprehensive programming file support is also included to
allow for easy programming of large numbers of parts with differing FlashROM contents.

1-4
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Summary of I/O Timing Characteristics — Default I/O Software

Settings

Table 2-15 « Summary of AC Measuring Points

Input Reference Voltage | Board Termination | Measuring Trip Point

Standard (VREF_TYP) Voltage (VTT_REF) (Vtrip)

33 V LVITL / 33 V - - 1.4V
LVCMOS

3.3 V LVCMOS Wide Range - - 1.4V

2.5V LVCMOS - - 1.2V

1.8 VLVCMOS - - 0.90V

1.5V LVCMOS - - 0.75V
3.3V PCI - - 0.285 * VCCI (RR)

0.615 * VCCI (FF))
3.3V PCI-X - - 0.285 * VCCI (RR)
0.615 * VCCI (FF)

3.3V GTL 0.8V 1.2V VREF

25V GTL 0.8V 1.2V VREF

3.3V GTL+ 1.0V 1.5V VREF

25V GTL+ 1.0V 1.5V VREF
HSTL (1) 0.75V 0.75V VREF
HSTL (II) 0.75V 0.75V VREF
SSTL2 (1) 1.25V 1.25V VREF
SSTL2 (II) 1.25V 1.25V VREF
SSTL3 (1) 15V 1.485V VREF
SSTL3 (II) 1.5V 1.485V VREF

LVDS - - Cross point
LVPECL - - Cross point
Table 2-16 «1/0 AC Parameter Definitions

Parameter Definition

top Data to Pad delay through the Output Buffer

tpy Pad to Data delay through the Input Buffer with Schmitt trigger disabled

tbouT Data to Output Buffer delay through the 1/O interface

teouT Enable to Output Buffer Tristate Control delay through the I/O interface

toIN Input Buffer to Data delay through the 1/O interface

tpys Pad to Data delay through the Input Buffer with Schmitt trigger enabled

thz Enable to Pad delay through the Output Buffe—High to Z

tzH Enable to Pad delay through the Output Buffer—Z to High

tLz Enable to Pad delay through the Output Buffer—Low to Z

1528 Enable to Pad delay through the Output Buffer—Z to Low

tzHs Enable to Pad delay through the Output Buffer with delayed enable—Z to High

tzLs Enable to Pad delay through the Output Buffer with delayed enable—Z to Low
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Timing Characteristics

Table 2-27 « 3.3 V LVTTL / 3.3 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V

Drive Speed
Strength | Grade | tpoyt | top | toin | tey |teys [teout | tzL | tzn | Wz | thz | tzs | tzws | Units
2 mA Std. 066 [7.8810.04(1.20]157 | 043 [8.03|6.70 [ 2.69 | 2.59 [ 10.26 | 8.94 ns

-1 0.56 | 6.71(0.04 102|133 | 0.36 |6.83|5.70 (229|220 ]| 873 | 7.60 ns
-2 0.49. | 589|003 (090|117 | 0.32 [6.00]5.01)|201 (193 | 7.67 | 6.67 ns

4 mA Std. 0.66 | 7.88 (0.04|1.20|1.57 | 043 | 8.03|6.70 [ 269 | 2.59 | 10.26 | 8.94 ns
-1 0.56 (6.71]0.04|1.02 (133 | 0.36 |6.83[5.70|229|220( 8.73 | 7.60 ns
-2 049 |589(0.03|090|117| 0.32 | 6.00|5.01 (201|193 ]| 7.67 | 6.67 ns

6 mA Std. 0.66 [5.08|0.04|120 (157 | 043 |5.17(4.14|3.05|3.21( 7.41 | 6.38 ns
-1 0.56 |4.32(0.04|1.02|133| 036 | 440|352 (259|273 | 6.30 | 543 ns
-2 049 (3.79]0.03|090 (117 | 0.32 | 3.86|3.09|228|240 | 553 | 4.76 ns

8 mA Std. 0.66 |5.08 [0.04|1.20|1.57 | 043 | 517 |4.14|3.05|3.21( 7.41 | 6.38 ns
-1 0.56 (4.320.04|1.02 (133 | 036 |4.40(3.52]|259|273| 6.30 | 543 ns
-2 049 |3.79(0.03|090|117 | 0.32 | 3.86|3.09 (228|240 | 553 | 4.76 ns

12 mA Std. 0.66 |[3.67|0.04|120 (157 043 |3.74 (2.87|3.28|3.61 | 597 | 5.11 ns
—1 0.56 |3.12 (0.04 | 1.02 | 1.33 | 0.36 | 3.18 | 2.44 | 2.79 | 3.07 | 5.08 | 4.34 ns
—2 049 (2.74]0.03|0.90 (117 | 0.32 | 2.79 | 2.14 | 245 | 2.70 | 4.46 | 3.81 ns

16 mA Std. 0.66 |3.46 (0.04| 120|157 | 043 |3.53|261(333|3.72| 576 | 4.84 ns
-1 0.56 [2.95|0.04|1.02 (133 0.36 |3.00(222]283|317 | 490 | 4.12 ns
-2 049 |259(0.03|090|117| 032 | 263 |195(249|278| 430 | 3.62 ns

24 mA Std. 0.66 [3.21]0.04|120 (157 | 043 |3.27(2.16|3.39|4.13( 550 | 4.39 ns
—1 056 | 2.73(0.04|102|133| 036 | 278|183 (288|351 | 468 | 3.74 ns
-2 049 (2.39]0.03|090 (117 | 0.32 | 244 (1.61]|253|3.08 | 4.1 3.28 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 2-28 + 3.3 V LVTTL / 3.3 V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Drive Speed
Strength | Grade | tpout | top | toin | tey [teys |teout | tzu | tzw | tiz | thz | tzus | tzus | Units
2 mA Std. 0.66 | 11.01 |0.04|1.20(1.57| 043 [ 11.21 | 9.05 | 2.69 | 2.44 | 13.45 | 11.29 ns

-1 0.56 | 9.36 | 0.04 (1.02|1.33]| 0.36 | 9.54 | 7.70 | 2.29|2.08 | 11.44 | 9.60 ns
-2 049 | 822 |0.03(0.90(1.17| 0.32 | 837 | 6.76 [ 2.01|1.82| 10.04 [ 8.43 ns

4 mA Std. 0.66 | 11.01 | 0.04 [ 1.20 [ 1.57 | 0.43 | 11.21 [ 9.05 | 2.69 | 2.44 | 13.45 [ 11.29 | ns
-1 0.56 | 9.36 | 0.04 (1.02(1.33]| 0.36 | 9.54 | 7.70 | 2.29 | 2.08 | 11.44 | 9.60 ns
-2 049 | 822 |0.03(0.90(1.17| 0.32 | 837 | 6.76 | 2.01|1.82| 10.04 [ 8.43 ns

6 mA Std. 0.66 | 7.86 | 0.04 (1.20 (157 | 043 | 8.01 | 6.44 | 3.04|3.06 | 10.24 | 8.68 ns
-1 0.56 | 6.69 | 0.04(1.02|133| 0.36 | 6.81 [ 548 | 258|261 | 871 | 7.38 ns
-2 049 | 587 |0.03 (090 (117 ] 0.32 | 598 | 481 | 227|229 | 7.65 | 6.48 ns

8 mA Std. 0.66 | 7.86 | 0.04 (1.20(1.57| 0.43 | 8.01 | 6.44 |[3.04|3.06| 10.24 | 8.68 ns
-1 0.56 | 6.69 |0.04(1.02[1.33| 0.36 | 6.81 [ 548 | 258|261 871 | 7.38 ns
-2 049 | 587 |0.03(090(1.17] 0.32 | 598 | 481 | 227|229 | 7.65 | 6.48 ns
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Table 2-28 « 3.3 V LVTTL / 3.3 V LVCMOS Low Slew

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

Drive Speed

Strength | Grade | tpout | top | toin | tey [teys [teout | tzu | tzw | tiz | thz | tzus | tzus | Units

12 mA Std. 066 | 6.03 |0.04|1.20(1.57| 043 | 6.14 | 5.02 | 3.28 (3.47 | 8.37 | 7.26 ns
-1 0.56 | 513 | 0.041.02(1.33]| 036 | 522 | 427 |279(295| 7.12 | 6.17 ns
-2 049 | 450 |0.03|10.90 (117 | 0.32 | 458 | 3.75 | 245(259 | 6.25 | 5.42 ns

16 mA Std. 066 | 5.62 |0.04|1.20 (157 | 043 | 572 | 472 | 3.32(3.58| 7.96 | 6.96 ns
-1 0.56 | 4.78 | 0.04 |11.02(1.33| 0.36 | 4.87 | 402 |2.83(3.04| 6.77 | 5.92 ns
-2 049 | 420 |0.03|090(1.17] 032 | 427 | 353 |248(2.67| 594 | 520 ns

24 mA Std. 066 | 524 |0.04 1120 (157 | 043 | 534 | 469 |3.39(3.96| 7.58 | 6.93 ns
-1 0.56 | 446 |0.041.02(1.33] 0.36 | 454 | 3.99 |2.88(3.37| 6.44 | 589 ns
-2 049 | 3.92 |0.03|0.90 (117 0.32 | 3.99 | 3.50 |2.53 (296 | 5.66 | 5.17 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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1.5 VLVCMOS (JESD8-11)

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-

purpose 1.5V applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-41 « Minimum and Maximum DC Input and Output Levels

1L§C\;IIOS VvIL VIH VoL VOH  [IOL|IOH| IOSL | IOSH [IiL"|IH?
Drive Min. Max. Min. Max. Max. Min. Max. | Max.

Strength | V v ' ' \Y; ' mA|mA | mA3 | mA3 |pA%|pat
2 mA -0.3 [0.30*VCCI|0.7*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI |2 | 2 | 16 13 |10 10
4 mA -0.3 [0.30*VCCI|0.7*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI |4 | 4 | 33 25 |10 |10
6 mA -0.3 [0.30*VCCI|0.7*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI |6 | 6 | 39 32 [10]10
8 mA -0.3 [0.30*VCCI|0.7*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI |8 | 8 | 55 66 |10]10
12 mA -0.3 |0.30*VCCl|0.7*VCCI| 36 | 0.25*VCCI | 0.75*VCCI [12]| 12| 55 66 | 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
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R=1k
R to GND for t / t4/ tyng
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Datapath T 35 pF Enable Path 35 pF for ty / tyus Itz / ty s
T 35 pF for ty, / t 7

Test Point

Figure 2-10 « AC Loading

Table 2-42 - AC Waveforms, Measuring Points, and Capacitive Loads

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

0 1.5 0.75 - 35

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

2-40 Revision 15



I/0 Register Specifications

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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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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ProASIC3E Flash Family FPGAs

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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ProASIC3E Flash Family FPGAs

PQ208 PQ208 PQ208
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
118 I0134NDB3V2 157 VMV1 196 I011PDBO0OV1
119 10134PDB3V2 158 GNDQ 197 1011NDBOV1
120 I0132NDB3V2 159 GBA1/1081PDB1V4 198 1008PDB0OVO
121 10132PDB3V2 160 GBAO0/IO81NDB1V4 199 IO08NDBOVO
122 GND 161 GBB1/1080PDB1V4 200 VCCIBO
123 VCCIB3 162 GND 201 GAC1/I002PDB0OV0
124 GCC2/10117PSB3V0 163 GBB0/IO80ONDB1V4 202 GACO0/I002NDB0OV0
125 GCB2/10116PSB3V0 164 GBC1/I079PDB1V4 203 GAB1/I001PDB0OVO0
126 NC 165 GBCO0/I079NDB1V4 204 GABO0/IO01NDBOVO
127 10115NDB3V0 166 I074PDB1V4 205 GAA1/1000PDB0OVO
128 GCA2/I0115PDB3V0 167 I074NDB1V4 206 GAA0/IO00NDBOVO
129 GCA1/10114PPB3V0 168 I070PDB1V3 207 GNDQ
130 GND 169 I070NDB1V3 208 VMVO
131 VCCPLC 170 VCCIB1
132 GCA0/I0114NPB3V0 171 VCC
133 VCOMPLC 172 1056PSB1V1
134 GCB0/I0113NDB2V3 173 I055PDB1V1
135 GCB1/I0113PDB2V3 174 I055NDB1V1
136 GCC1/10112PSB2V3 175 I054PDB1V1
137 I0110NDB2V3 176 I054NDB1V1
138 10110PDB2V3 177 I040PDB0OV4
139 10106PSB2V3 178 GND
140 VCCIB2 179 1040NDBOV4
141 GND 180 I037PDB0OV4
142 VCC 181 I037NDBOV4
143 IO99NDB2V2 182 I035PDB0OV4
144 1099PDB2V2 183 I035NDB0OV4
145 I096NDB2V1 184 I032PDB0OV3
146 1096PDB2V1 185 1032NDB0OV3
147 I091NDB2V1 186 VCCIBO
148 1091PDB2V1 187 VCC
149 I088NDB2V0 188 1028PDB0OV3
150 1088PDB2V0 189 1028NDB0OV3
151 GBC2/1084PSB2V0 190 1024PDB0OV2
152 GBAZ2/1082PSB2V0 191 1024NDB0OV2
153 GBB2/1083PSB2V0 192 1021PSB0OV2
154 VMV2 193 I016PDB0OV1
155 GNDQ 194 I016NDBOV1
156 GND 195 GND
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ProASIC3E Flash Family FPGAs

FG324 FG324 FG324

Pin Number| A3PE3000 FBGA Pin Number| A3PE3000 FBGA Pin Number| A3PE3000 FBGA
N1 10247NDB6V1 R1 10245NDB6V1 U1 10241NDB6VO
N2 10247PDB6V1 R2 VCCIB6 u2 GEA2/I10233PPB5V4
N3 I0251NPB6V2 R3 GEA1/10234PPB6V0 U3 GEC2/10231PPB5V4
N4 GECO0/10236NDB6V0 R4 10232NDB5V4 U4 VCCIB5
N5 VCOMPLE R5 GEB2/10232PDB5V4 us GNDQ
N6 10212NDB5V2 R6 10214NDB5V2 U6 10208PDB5V1
N7 10212PDB5V2 R7 10202PDB5V1 u7 10198PPB5V0
N8 I0192NPB4V4 R8 10194PDB5V0 us VCCIB5
N9 10174PDB4V2 R9 10186PDB4V4 U9 I0182NPB4V3
N10 10170PDB4V2 R10 10178PDB4V3 u10 I0180NPB4V3
N11 GDA2/I0154PPB4V0 R11 10168NSB4V1 u11 VCCIB4
N12 GDB2/I0155PPB4V0 R12 10164PDB4V1 u12 10166PPB4V1
N13 GDA1/I0153PPB3V4 R13 GDC2/10156PDB4V0 u13 10162PDB4V1
N14 VCOMPLD R14 TCK u14 GNDQ
N15 GDBO0/I0152NDB3V4 R15 VPUMP u15 VCCIB4
N16 GDB1/10152PDB3V4 R16 TRST u16 TMS
N17 I0138NDB3V3 R17 VCCIB3 u17 VMV3
N18 10138PDB3V3 R18 10142NDB3V3 u18 I0146NDB3V4
P1 10245PDB6V1 T 10241PDB6V0O V1 GND
P2 GNDQ T2 GEAO0/10234NPB6V0 V2 10218NDB5V3
P3 VMV6 T3 10233NPB5V4 V3 10218PDB5V3
P4 GEC1/10236PDB6V0 T4 10231NPB5V4 V4 10206NDB5V1
P5 VCCPLE T5 VMV5 V5 10206PDB5V1
P6 10214PDB5V2 T6 10208NDB5V1 V6 I0198NPB5V0
P7 VCCIB5 T7 10202NDB5V1 V7 GND
P8 GND T8 10194NDB5V0 V8 I0190NDB4V4
P9 10174NDB4V2 T9 10186NDB4V4 V9 10190PDB4V4
P10 10170NDB4V2 T10 I0178NDB4V3 V10 10182PPB4V3
P11 GND T11 I0166NPB4V1 V11 10180PPB4V3
P12 VCCIB4 T12 I0164NDB4V1 V12 GND
P13 I0155NPB4V0 T13 I0156NDB4V0 V13 10162NDB4V1
P14 VCCPLD T14 VMV4 V14 I0160NDB4V0
P15 VJTAG T15 TDI V15 10160PDB4V0
P16 GDCO0/I0151NDB3V4 T16 GNDQ V16 I0158NDB4V0
P17 GDC1/10151PDB3V4 T17 TDO V17 10158PDB4V0
P18 10142PDB3V3 T18 10146PDB3V4 V18 GND
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function
C21 NC E13 1024NDB1V0 G5 10129PDB7V1
C22 VCCIB2 E14 1024PDB1V0 G6 GAC2/10132PDB7V1
D1 NC E15 GBC1/1033PDB1V1 G7 VCOMPLA
D2 NC E16 GBBO0/I0O34NDB1V1 G8 GNDQ
D3 NC E17 GNDQ G9 IO09NDBOV1
D4 GND E18 GBAZ2/1036PDB2V0 G10 I009PDBOV1
D5 GAAO0/IO00NDBOVO E19 I042NDB2V0 G11 1013PDB0OV2
D6 GAA1/I000PDBOVO E20 GND G12 1021PDB1V0
D7 GABO0/IO01NDBOVO E21 NC G13 1025PDB1V0
D8 I005PDBOVO E22 NC G14 I027NDB1V0
D9 1010PDBO0OV1 F1 NC G15 GNDQ
D10 1012PDB0OV2 F2 I0131NDB7V1 G16 VCOMPLB
D11 I016NDBOV2 F3 I0131PDB7V1 G17 GBB2/I037PDB2V0
D12 I023NDB1V0 F4 I0133NDB7V1 G18 1039PDB2V0
D13 1023PDB1V0 F5 I0134NDB7V1 G19 I039NDB2V0
D14 I028NDB1V1 F6 VMV7 G20 1043PDB2V0
D15 1028PDB1V1 F7 VCCPLA G21 I043NDB2V0
D16 GBB1/1034PDB1V1 F8 GACO0/I002NDBOVO G22 NC
D17 GBAO0/IO35NDB1V1 F9 GAC1/I002PDB0OV0O H1 NC
D18 GBA1/I035PDB1V1 F10 I0O15NDB0V2 H2 NC
D19 GND F11 I015PDB0OV2 H3 VCC
D20 NC F12 1020PDB1V0 H4 10128NDB7V1
D21 NC F13 I025NDB1V0 H5 I0129NDB7V1
D22 NC F14 1027PDB1V0 H6 10132NDB7V1
E1 NC F15 GBCO0/IO33NDB1V1 H7 10130PDB7V1
E2 NC F16 VCCPLB H8 VMVO
E3 GND F17 VMV2 H9 VCCIBO
E4 GAB2/I0133PDB7V1 F18 IO36NDB2V0 H10 VCCIBO
E5 GAA2/10134PDB7V1 F19 1042PDB2V0 H11 I013NDB0OV2
E6 GNDQ F20 NC H12 1021NDB1V0
E7 GAB1/1001PDB0OVO F21 NC H13 VCCIB1
E8 IO05NDBOVO F22 NC H14 VCCIB1
E9 IO10NDBOV1 G1 10127NDB7V1 H15 VMV1
E10 I012NDB0V2 G2 10127PDB7V1 H16 GBC2/1038PDB2V0
E11 1016PDB0OV2 G3 NC H17 I037NDB2V0
E12 I020NDB1V0 G4 10128PDB7V1 H18 1041NDB2V0
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FG484 FG484
Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function
V15 I069NDB4V0 Y7 1094PDB5V1
V16 GDB2/1069PDB4V0 Y8 VCC
V17 TDI Y9 VCC
V18 GNDQ Y10 I089PDB5V0
V19 TDO Y11 I080PDB4V1
V20 GND Y12 I078NPB4V1
V21 NC Y13 NC
V22 I063NDB3V1 Y14 VCC
W1 NC Y15 VCC
W2 NC Y16 NC
W3 NC Y17 NC
W4 GND Y18 GND
W5 I0100NDB5V2 Y19 NC
W6 GEB2/I0100PDB5V2 Y20 NC
W7 I0O99NDB5V2 Y21 NC
W8 I088NDB5V0 Y22 VCCIB3
W9 1088PDB5V0
W10 I089NDB5V0
W11 IO80NDB4V1
W12 I081NDB4V1
W13 1081PDB4V1
W14 I070NDB4V0
W15 GDC2/1070PDB4V0
W16 I068NDB4V0
W17 GDA2/I068PDB4V0
W18 TMS
W19 GND
W20 NC
w21 NC
W22 NC
Y1 VCCIB6
Y2 NC
Y3 NC
Y4 I098NDB5V2
Y5 GND
Y6 I094NDB5V1

&S Microsemi

ProASIC3E Flash Family FPGAs
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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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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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5 — Datasheet Information

List of Changes
The following table lists critical changes that were made in each revision of the ProASIC3E datasheet.
Revision Changes Page
Revision 15 Updated "ProASIC3E Ordering Information”. Interchanged the positions of Y- 1-111
(June 2015) Security Feature and |- Application (Temperature Range) (SAR 67296).
Added Note "Only devices with package size greater than or equal to 5x5 are
supported".
Updated Commercial and Industrial Junction Temperatures (SAR 67588).
Added the ABPE3000 package to Table 2-5 (SARs 52320 and 58737). 2-5
Updated "VCCIBx I/0O Supply Voltage" (SAR 43323). 3-1
Revision 14 Added 2 mA and 6 mA 1/O short currents values in"l/O Short Currents IOSH/IOSL" 2-22
(May 2014) (SAR 56295). 2-24
Added 2 mA and 6 mA minimum and maximum DC input and output levels in|  2-25
"Minimum and Maximum DC Input and Output Levels"(SAR 56295). 2-25
Added 3.3 VLVTTL/ 3.3 V LVCMOS High Slew Commercial-Case Conditions for
2mA and 6 mAin "3.3 V LVTTL /3.3 V LVCMOS High Slew" (SAR 56295).
Added 3.3 VLVTTL /3.3 VLVCMOS Low Slew Commercial-Case Conditions for
2mAand 6 mAin"3.3 VLVTTL /3.3 V LVCMOS Low Slew" (SAR 56295).
Revision 13 In the "Features and Benefits" section, updated the Clock Conditioning Circuit 1-1
(January 2013) (CCC) and PLL Wide Input Frequency Range from '1.5 MHz to 200 MHZ’ to
’1.5MHz to 350 MHz’ based on Table 2-98 (SAR 22196).
The "ProASIC3E Ordering Information" section has been updated to mention "Y" 1-111
as "Blank" mentioning "Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio" (SAR 43220).
Added a note to "Recommended Operating Conditions '" table (SAR 42716): The 2-2
programming temperature range supported is Tympient = 0°C to 85°C.
The note in "ProASIC3E CCC/PLL Specification" table referring the reader to 2-70
SmartGen was revised to refer instead to the online help associated with the core
(SAR 42571).
Libero Integrated Design Environment (IDE) was changed to Libero System-on- NA
Chip (SoC) throughout the document (SAR 40285).
Live at Power-Up (LAPU) has been replaced with ’Instant On’.
Revision 12 The "Security" section was modified to clarify that Microsemi does not support 141
(September 2012) read-back of programmed data.
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Microsemi Corporation (MSCC) offers a comprehensive portfolio of semiconductor and
system solutions for communications, defense & security, aerospace and industrial markets.
Products include high-performance and radiation-hardened analog mixed-signal integrated
circuits, FPGAs, SoCs and ASICs; power management products; timing and synchronization
devices and precise time solutions, setting the world's standard for time; voice processing
devices; RF solutions; discrete components; security technologies and scalable anti-tamper
products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom
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