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1 — ProASIC3 Device Family Overview

General Description

ProASIC3, the third-generation family of Microsemi flash FPGAs, offers performance, density, and
features beyond those of the ProASICELUS® family. Nonvolatile flash technology gives ProASIC3 devices
the advantage of being a secure, low power, single-chip solution that is Instant On. ProASIC3 is
reprogrammable and offers time-to-market benefits at an ASIC-level unit cost. These features enable
designers to create high-density systems using existing ASIC or FPGA design flows and tools.

ProASIC3 devices offer 1 kbit of on-chip, reprogrammable, nonvolatile FlashROM storage as well as
clock conditioning circuitry based on an integrated phase-locked loop (PLL). The A3P015 and A3P030
devices have no PLL or RAM support. ProASIC3 devices have up to 1 million system gates, supported
with up to 144 kbits of true dual-port SRAM and up to 300 user 1/Os.

ProASIC3 devices support the ARM Cortex-M1 processor. The ARM-enabled devices have Microsemi
ordering numbers that begin with M1A3P (Cortex-M1) and do not support AES decryption.

Flash Advantages
Reduced Cost of Ownership

Advantages to the designer extend beyond low unit cost, performance, and ease of use. Unlike SRAM-
based FPGAs, flash-based ProASIC3 devices allow all functionality to be Instant On; no external boot
PROM is required. On-board security mechanisms prevent access to all the programming information
and enable secure remote updates of the FPGA logic. Designers can perform secure remote in-system
reprogramming to support future design iterations and field upgrades with confidence that valuable
intellectual property (IP) cannot be compromised or copied. Secure ISP can be performed using the
industry-standard AES algorithm. The ProASIC3 family device architecture mitigates the need for ASIC
migration at higher user volumes. This makes the ProASIC3 family a cost-effective ASIC replacement
solution, especially for applications in the consumer, networking/ communications, computing, and
avionics markets.

Security

The nonvolatile, flash-based ProASIC3 devices do not require a boot PROM, so there is no vulnerable
external bitstream that can be easily copied. ProASIC3 devices incorporate FlashLock, which provides a
unique combination of reprogrammability and design security without external overhead, advantages that
only an FPGA with nonvolatile flash programming can offer.

ProASIC3 devices utilize a 128-bit flash-based lock and a separate AES key to provide the highest level
of protection in the FPGA industry for intellectual property and configuration data. In addition, all
FlashROM data in ProASIC3 devices can be encrypted prior to loading, using the industry-leading
AES-128 (FIPS192) bit block cipher encryption standard. The AES standard was adopted by the National
Institute of Standards and Technology (NIST) in 2000 and replaces the 1977 DES standard. ProASIC3
devices have a built-in AES decryption engine and a flash-based AES key that make them the most
comprehensive programmable logic device security solution available today. ProASIC3 devices with
AES-based security provide a high level of protection for remote field updates over public networks such
as the Internet, and are designed to ensure that valuable IP remains out of the hands of system
overbuilders, system cloners, and IP thieves.

ARM-enabled ProASIC3 devices do not support user-controlled AES security mechanisms. Since the
ARM core must be protected at all times, AES encryption is always on for the core logic, so bitstreams
are always encrypted. There is no user access to encryption for the FlashROM programming data.

Security, built into the FPGA fabric, is an inherent component of the ProASIC3 family. The flash cells are
located beneath seven metal layers, and many device design and layout techniques have been used to
make invasive attacks extremely difficult. The ProASIC3 family, with FlashLock and AES security, is
unique in being highly resistant to both invasive and noninvasive attacks.
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2 —-ProASIC3 DC and Switching Characteristics

General Specifications

Operating Conditions

Stresses beyond those listed in Table 2-1 may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Absolute Maximum Ratings are stress ratings only; functional operation of the device at these or any
other conditions beyond those listed under the Recommended Operating Conditions specified in

Table 2-2 on page 2-2 is not implied.

Table 2-1 + Absolute Maximum Ratings
Symbol Parameter Limits Units
VCC DC core supply voltage -0.3t0 1.65 \%
VJTAG |JTAG DC voltage -0.3t03.75 \
VPUMP | Programming voltage -0.3t03.75 \Y,
VCCPLL | Analog power supply (PLL) -0.3t0 1.65 \Y,
VCCI DC I/0 output buffer supply voltage -0.3t03.75 \%
VMV DC /O input buffer supply voltage -0.3t03.75 \%
VI I/O input voltage -03Vto36V \%
(when 1/O hot insertion mode is enabled)
-0.3Vto (VCCI +1V)or3.6 V, whichever voltage is lower
(when 1/O hot-insertion mode is disabled)
Tsrg? | Storage temperature —65 to +150 °C
T,? Junction temperature +125 °C
Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input signal may
undershoot or overshoot according to the limits shown in Table 2-4 on page 2-3.

2. VMV 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.

3. For flash programming and retention maximum limits, refer to Table 2-3 on page 2-3, and for recommended operating
limits, refer to Table 2-2 on page 2-2.
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Table 2-32 « 1/0 Short Currents IOSH/IOSL
Applicable to Advanced I/0 Banks

Drive Strength IOSL (mA)? IOSH (mA)'
3.3VLVTTL/3.3VLVCMOS 2mA 27 25
4 mA 27 25
6 mA 54 51
8 mA 54 51
12 mA 109 103
16 mA 127 132
24 mA 181 268
3.3V LVCMOS Wide Range2 100 pA Same as regular 3.3 V | Same as regular 3.3 V
LVCMOS LVCMOS
2.5V LVCMOS 2mA 18 16
4 mA 18 16
6 mA 37 32
8 mA 37 32
12 mA 74 65
16 mA 87 83
24 mA 124 169
1.8 V LVCMOS 2mA 11 9
4 mA 22 17
6 mA 44 35
8 mA 51 45
12 mA 74 91
16 mA 74 91
1.5V LVCMOS 2mA 16 13
4 mA 33 25
6 mA 39 32
8 mA 55 66
12 mA 55 66
3.3 V PCI/PCI-X Per PCI/PCI-X 109 103
specification
Notes:
1. T,=100°C

2. Applicable to 3.3 V LVCMOS Wide Range. los;/losH dependent on the I/O buffer drive strength selected for wide range
applications. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B
specification.
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Table 2-49 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard 1/O Banks

ProASIC3 Flash Family FPGAs

33V Equiv.

LVCMOS Software

Wide Range | Default VIL VIH VOL VOH IOL|IOH| IOSL IOSH |lIL2|nH3
Drive

Drive Strength| Min | Max | Min | Max | Max Min Max Max

Strength Option’ | V Y, Y, Y, ' ' pA| pA | mA? mA?  [uAS|pAS

100 pA 2mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 |[100| 100 25 27 10| 10

100 pA 4mA | -03| 0.8 2 3.6 0.2 | vDD-0.2 |100( 100 25 27 10| 10

100 pA 6mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 [100| 100 51 54 10| 10

100 pA 8mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 |100( 100 51 54 10| 10

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

3. 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

4. Currents are measured at 85°C junction temperature.

o

6. Software default selection highlighted in gray.

All LVMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
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Timing Characteristics

Table 2-50 « 3.3V LVTTL /3.3 VLVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 4 mA Std. 0.60 | 11.84 (0.04|1.02| 0.43 | 11.84|10.00(4.10|4.04 (15.23 (13.40| ns

—1 0.51 | 10.07 |0.04|0.86| 0.36 [10.07 | 8.51 |3.48(3.44|12.96(11.40( ns

-2 0.45 | 8.84 |0.03|0.76| 0.32 | 8.84 | 7.47 (3.06(3.02(11.3810.00| ns

100 pA 6 mA Std. 0.60 | 7.59 |0.04|1.02| 0.43 | 7.59 | 6.18 (4.62(4.95(10.98| 9.57 | ns

-1 0.51 | 6.45 |0.04|0.86| 0.36 | 6.45 | 5.25 (3.93(4.21( 9.34 | 8.14 | ns

-2 0.45 | 5.67 |0.03|0.76| 0.32 | 5.67 | 4.61 (3.45(3.70( 8.20 | 7.15 | ns
100 pA 8 mA Std. 0.60 | 7.59 [0.04|1.02| 043 | 7.59 | 6.18 [4.62|4.95(10.98 | 9.57 | ns

—1 0.51 | 6.45 |0.04|0.86| 0.36 | 6.45 | 5.25 |3.93(4.21| 9.34 | 814 [ ns

-2 0.45 | 5.67 |0.03|0.76| 0.32 | 5.67 | 4.61 (3.45(3.70( 8.20 | 7.15 | ns

100 pA 12 mA Std. 0.60 | 5.46 |0.04|1.02| 0.43 | 5.46 | 4.29 (497 (5.54| 8.86 | 7.68 | ns

—1 0.51 | 4.65 |0.04|0.86| 0.36 | 4.65 | 3.65 (4.22(4.71| 7.53 | 6.54 | ns

-2 045 | 4.08 |0.03|0.76| 0.32 | 4.08 | 3.20 |3.71(4.14| 6.61 | 5.74 [ ns
100 pA 16 mA Std. 0.60 | 5.15 |0.04|1.02| 0.43 [ 5.15 | 3.89 |5.04(5.69| 855 | 7.29 | ns

—1 0.51 | 4.38 |0.04|0.86| 0.36 | 4.38 | 3.31 |4.29(4.84| 7.27 | 6.20 | ns

-2 0.45 | 3.85 |0.03|0.76| 0.32 | 3.85 | 2.91 (3.77(4.25( 6.38 | 544 | ns
100 pA 24 mA Std. 0.60 | 4.75 |0.04|1.02| 0.43 | 4.75 | 3.22 (5.14(6.28 | 8.15 | 6.61 | ns

—1 0.51 | 4.04 |0.04|10.86| 0.36 | 4.04 | 2.74 (4.37(5.34| 6.93 | 5.62 | ns
-2 0.45 | 3.55 |0.03|0.76| 0.32 | 3.55 | 2.40 (3.84(4.69( 6.09 | 4.94 | ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is +100 pA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. Software default selection highlighted in gray.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-51 « 3.3 VLVTTL/ 3.3V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDlN tpy tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 2 mA Std. 0.60 | 15.86|0.04|1.54| 0.43 [15.86|13.51|4.09(3.80|19.25|16.90( ns

-1 0.51 [13.490.04|1.31| 0.36 |13.49|11.49(3.48(3.23(16.38|14.38| ns

-2 0.45 [ 11.84 | 0.03|1.15| 0.32 | 11.84|10.09(3.05(2.84 [ 14.38 | 12.62 | ns

100 pA 4 mA Std. 0.60 [ 11.25|0.04|1.54| 0.43 |11.25| 9.54 [4.61(4.70(14.64|12.93 | ns

-1 0.51 | 9.57 |0.04|1.31| 0.36 | 9.57 | 8.11 [3.92(4.00(12.46|11.00| ns

-2 0.45 | 840 |0.03|1.15| 0.32 [ 8.40 | 7.12 |3.44(3.51|10.93| 9.66 | ns

100 pA 6 mA Std. 0.60 [ 11.25(0.04|1.54 | 0.43 | 11.25| 9.54 |4.61|4.70(14.64 (1293 | ns

-1 0.51 | 9.57 |0.04|1.31| 0.36 | 9.57 | 8.11 [3.92(4.00(12.46|11.00| ns

-2 0.45 | 8.40 |0.03|1.15| 0.32 | 8.40 | 7.12 [3.44(3.51(10.93| 9.66 | ns

100 pA 8 mA Std. 0.60 | 8.63 |0.04]11.54]| 043 | 8.63 | 7.39 [4.96|5.28|12.02|10.79| ns

-1 0.51 | 7.34 |0.04|1.31| 0.36 | 7.34 | 6.29 [4.22(4.49(10.23| 9.18 | ns

-2 045 | 6.44 |0.03|1.15| 0.32 [ 6.44 | 552 |3.70(3.94| 898 | 8.06 | ns

100 pA 16 mA Std. 0.60 | 8.05 |0.04|1.54| 0.43 [ 8.05 | 6.93 |5.03(5.43|11.44|10.32( ns

-1 0.51 | 6.85 |0.04|1.31| 0.36 | 6.85 | 5.90 [4.28(4.62| 9.74 | 8.78 | ns

-2 0.45 | 6.01 |0.03|1.15]| 0.32 | 6.01 | 5.18 [3.76(4.06 | 8.55 | 7.71 | ns

100 pA 24 mA Std. 0.60 | 7.50 |0.04|1.54| 0.43 | 7.50 | 6.90 [5.13(6.00(10.89[10.29| ns

-1 0.51 | 6.38 |0.04|1.31| 0.36 | 6.38 | 5.87 [4.36(5.11| 9.27 | 8.76 | ns

-2 0.45 | 5.60 |0.03|1.15| 0.32 [ 5.60 | 5.15 |3.83(4.48| 8.13 | 7.69 | ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is +100 uA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-62 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3V
Applicable to Standard Plus 1/0 Banks

& Microsemi

Power Matters.

Drive Speed
Strength | Grade | tpout | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 066 |[828 004 (130] 043 (741|828 225|207 | 9.64 10.51 ns
-1 056 [7.04]004(|110] 036 (6.30 | 7.04 [ 192 | 1.76 | 8.20 8.94 ns
-2 049 [6.18 1003 097 | 0.32 (553|618 | 1.68 | 155 | 7.20 7.85 ns
6 mA Std. 066 | 4.85(0.04130]| 043 |4.65| 485|259 | 2.71 6.88 7.09 ns
-1 056 | 413 (0.04 110 ] 0.36 | 3.95| 4.13 | 2.20 | 2.31 5.85 6.03 ns
-2 049 | 362 (003|097 | 032 347|362 |193|202]| 514 5.29 ns
8 mA Std. 066 [485)|0.04 (130 | 043 |4.65 | 4.85 | 259 | 2.71 6.88 7.09 ns
-1 056 [ 4131004 (110 ]| 0.36 | 3.95|4.13 | 2.20 | 2.31 5.85 6.03 ns
-2 049 [362 003|097 ] 032 (347|362 (193|202 | 514 5.29 ns
12 mA Std. 066 | 3.21 | 0.04 [ 1.30 | 043 | 3.27 | 3.14 | 2.82 | 3.11 5.50 5.38 ns
—1 056 | 273 |0.04 110 | 0.36 | 2.78 | 267 | 240 | 2.65 | 4.68 4.57 ns
-2 049 | 239|003 (097 | 032 | 244 (235|211 | 232 | 4.11 4.02 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 2-6 for derating values.

Table 2-63 » 2.5V LVCMOS Low Slew

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =2.3 V
Applicable to Standard Plus 1/0O Banks

Drive Speed
Strength | Grade | tpout | top | ton | tey |teout | tzu | tzw | tiz | thz | tzs | tzus | Units
4 mA Std. 0.66 | 10.84 | 0.04 | 1.30 | 0.43 | 10.64 | 10.84 | 2.26 | 1.99 | 12.87 | 13.08 | ns
-1 056 | 922 | 0.04 110 | 0.36 | 9.05 | 9.22 | 1.92 | 1.69 | 10.95 | 11.12 ns
-2 049 | 810 | 0.03|097 | 032 | 7.94 | 810 | 1.68 [ 1.49| 961 | 9.77 ns
6 mA Std. 066 | 7.37 | 004|130 043 | 750 | 7.36 | 259 (261 | 9.74 | 9.60 ns
-1 0.56 | 6.27 | 0.04 110 0.36 | 6.38 | 6.26 | 2.20 [ 222 | 829 | 8.16 ns
-2 049 | 550 | 0.03|097 | 032 | 560 | 550 | 193195 | 7.27 | 717 ns
8 mA Std. 066 | 7.37 | 004|130 043 | 750 | 7.36 | 259 261 | 9.74 | 9.60 ns
-1 0.56 | 6.27 | 0.04|110| 0.36 | 6.38 | 6.26 | 2.20 [ 222 | 829 | 8.16 ns
-2 049 | 550 | 0.03]|097 | 032 | 560 | 550 | 193195 | 7.27 | 717 ns
12 mA Std. 066 | 563 |[0.04|130| 043 | 573 | 551 |283|3.01| 7.97 | 7.74 ns
-1 056 | 479 | 004|110 0.36 | 488 | 468 | 241256 | 6.78 | 6.59 ns
-2 049 | 420 | 0.03|097 | 032 | 428 | 411 | 211 [225]| 595 | 5.78 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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I/O Register Specifications
Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Preset
b4
Preset Ezl_ g L
S
D N
DOUT g
Data_out c
> PRE Y F PRE -~
z E )
Data X @ D Q Core D Q @ —x
T C | DEN1E1P1 Array G DFN1E1P1
z E E
Enable [XH & B
= B EOUT
D> n
J H
Q
ctk XH& |
c A I
J PRE
D Q
K 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
Postive-Edge Triggered

N4
—
(@]

Enable E{l—
DX

D_Enable

Figure 2-15 « Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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DDR Module Specifications
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Input DDR Module
Input DDR
INBUF | !
1A D!
Data ®—| H ! OUt_QF
! i (tocore)
| FFA1 |
P i
| | ! (to core)
CLKBUF i FF2 |
iC i
CLR-§§4 : !
INBUF ! i
| DDR_IN i
Figure 2-20 * Input DDR Timing Model
Table 2-101 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
tDDRlCLKQ'] Clock-to-Out OUt_QR B,D
tDDRlCLKQZ Clock-to-Out Out_QF B, E
tDDRlSUD Data Setup Time of DDR input A B
tDDRIHD Data Hold Time of DDR input A B
tDDRlCLRZQ'] Clear-to-Out Out_ QR C,D
tDDRlCLR2Q2 Clear-to-Out Out_QF C E
tDDRlREMCLR Clear Removal C, B
tDDRlRECCLR Clear Recovery C,B
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Table 2-113 - A3P600 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

& Microsemi

Power Matters.

-2 -1 Std.

Parameter Description Min."| Max.2 [ Min." | Max.2 | Min.! | Max.2 [ Units
tRCKL Input Low Delay for Global Clock 0.87 |1 1.09 | 099|124 (117 | 146 | ns
tRCKH Input High Delay for Global Clock 086 111 (098] 127 | 1.15| 149 | ns
trckmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRCKsW Maximum Skew for Global Clock 0.26 0.29 0.34 | ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

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

Table 2-114 « A3P1000 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425V

-2 -1 Std.

Parameter Description Min." [ Max.2 | Min.1 | Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 094 | 116 [ 1.07 | 1.32 | 1.26 | 1.55 | ns
tRCKH Input High Delay for Global Clock 093|119 (106 | 1.35 | 1.24 | 1.59 | ns
trekmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRcksw Maximum Skew for Global Clock 0.26 0.29 035 | ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

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

T T

period_max period_min

Note: Peak-to-peak jitter measurements are defined by Tpea-to-peak = Tperiod_max — T period_min-
Figure 2-29 « Peak-to-Peak Jitter Definition
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FIFO

ProASIC3 Flash Family FPGAs

FIFO4K18

4] |

RW2
RW1
RWO

WwW2
WWA1
WWO0

ESTOP
FSTOP

AEVAL11
AEVAL10

AEVALO

AFVAL11
AFVAL10

AFVALO

REN
RBLK

DRCLK

RD17
RD16

RDO
FULL

AFULL
EMPTY

AEMPTY

| [4d |

WD17
WD16

WDO0

WEN
WBLK

DWCLK

RPIPE

RESET

Figure 2-36 « FIFO Model
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S

[ tCYC >
WCLK 7“ N\ 7

/—\_

twekrr

e

FULL
tokar
AFULL ,l/
WA/RA ist=
(Address Countor) NO MATCH X NOMATCH X Dist=AFF_TH > MATCH (FULL)

Figure 2-41  FIFO FULL Flag and AFULL Flag Assertion
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Package Pin Assignments

TQ144 TQ144 TQ144

Pin Number |A3P060 Function Pin Number |A3P060 Function Pin Number | A3P060 Function
1 GAA2/I051RSB1 37 NC 73 VPUMP
2 I052RSB1 38 GEA2/I071RSB1 74 NC
3 GAB2/I053RSB1 39 GEB2/I070RSB1 75 TDO
4 I095RSB1 40 GEC2/I069RSB1 76 TRST
5 GAC2/I094RSB1 41 I068RSB1 77 VJTAG
6 I093RSB1 42 I067RSB1 78 GDAO0/IO50RSB0
7 I092RSB1 43 I066RSB1 79 GDB0/I048RSB0
8 I091RSB1 44 I065RSB1 80 GDB1/1047RSB0O
9 VCC 45 VCC 81 VCCIBO
10 GND 46 GND 82 GND
1 VCCIB1 47 VCCIB1 83 I044RSB0
12 IO90RSB1 48 NC 84 GCC2/1043RSB0
13 GFC1/1089RSB1 49 I064RSB1 85 GCB2/I042RSB0
14 GFC0/I088RSB1 50 NC 86 GCA2/I041RSB0O
15 GFB1/I087RSB1 51 I063RSB1 87 GCA0/I040RSB0O
16 GFBO0/IO86RSB1 52 NC 88 GCA1/I039RSB0O
17 VCOMPLF 53 I062RSB1 89 GCB0/I038RSB0
18 GFA0/I085RSB1 54 NC 90 GCB1/I037RSB0
19 VCCPLF 55 I061RSB1 91 GCCO0/I036RSB0
20 GFA1/I084RSB1 56 NC 92 GCC1/1035RSB0
21 GFA2/I083RSB1 57 NC 93 I034RSB0O
22 GFB2/I082RSB1 58 I060RSB1 94 IO33RSB0O
23 GFC2/1081RSB1 59 I059RSB1 95 NC
24 IO80RSB1 60 I0O58RSB1 96 NC
25 IO79RSB1 61 I057RSB1 97 NC
26 I078RSB1 62 NC 98 VCCIBO
27 GND 63 GND 99 GND
28 VCCIB1 64 NC 100 VvCC
29 GEC1/I077RSB1 65 GDC2/I056RSB1 101 IO30RSBO
30 GECO0/I076RSB1 66 GDB2/I055RSB1 102 GBC2/I029RSB0
31 GEB1/I075RSB1 67 GDA2/I054RSB1 103 I028RSB0
32 GEBO0/I074RSB1 68 GNDQ 104 GBB2/I027RSB0
33 GEA1/1073RSB1 69 TCK 105 I026RSB0
34 GEAO0/IO72RSB1 70 TDI 106 GBA2/I025RSB0
35 VMV1 71 TMS 107 VMVO
36 GNDQ 72 VMV1 108 GNDQ

Revision 18




&S Microsemi

ProASIC3 Flash Family FPGAs

PQ208 PQ208 PQ208
Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
1 GND 37 I0116RSB1 73 I092RSB1
2 GAA2/I067RSB1 38 I0115RSB1 74 I091RSB1
3 I068RSB1 39 NC 75 IO90RSB1
4 GAB2/I069RSB1 40 VCCIB1 76 IO89RSB1
5 10132RSB1 41 GND 77 IO88RSB1
6 GAC2/I0131RSB1 42 I0114RSB1 78 IO87RSB1
7 NC 43 I0113RSB1 79 IO86RSB1
8 NC 44 GEC1/10112RSB1 80 IO85RSB1
9 I0130RSB1 45 GECO0/I0O111RSBH1 81 GND
10 I0129RSB1 46 GEB1/I0110RSB1 82 I084RSB1
1 NC 47 GEBO0/I0O109RSB1 83 IO83RSB1
12 10128RSB1 48 GEA1/10108RSB1 84 IO82RSB1
13 NC 49 GEA0/I0107RSB1 85 I081RSB1
14 NC 50 VMV1 86 IO80RSB1
15 NC 51 GNDQ 87 IO79RSB1
16 VCC 52 GND 88 VCC
17 GND 53 NC 89 VCCIB1
18 VCCIB1 54 NC 90 I078RSB1
19 10127RSB1 55 GEA2/10106RSB1 91 I077RSB1
20 NC 56 GEB2/I0105RSB1 92 I076RSB1
21 GFC1/I0126RSB1 57 GEC2/10104RSB1 93 I075RSB1
22 GFCO0/I0125RSB1 58 I0103RSB1 94 1074RSB1
23 GFB1/10124RSB1 59 I0102RSB1 95 I073RSB1
24 GFBO0/I0123RSB1 60 I0101RSB1 96 GDC2/I072RSB1
25 VCOMPLF 61 IO100RSB1 97 GND
26 GFA0/I0122RSB1 62 VCCIB1 98 GDB2/I071RSB1
27 VCCPLF 63 IO99RSB1 99 GDA2/1070RSB1
28 GFA1/10121RSB1 64 I098RSB1 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/I0120RSB1 66 I097RSB1 102 TDI
31 NC 67 I096RSB1 103 TMS
32 GFB2/I0119RSB1 68 I095RSB1 104 VMV1
33 NC 69 I094RSB1 105 GND
34 GFC2/I0118RSB1 70 IO93RSB1 106 VPUMP
35 10117RSB1 71 VCC 107 NC
36 NC 72 VCCIB1 108 TDO
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Package Pin Assignments

PQ208 PQ208 PQ208

Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
109 TRST 145 1064PDB1 181 I027RSB0
110 VJTAG 146 I063NDB1 182 I026RSB0
111 GDAO0/1079VDBH1 147 1063PDB1 183 I025RSB0
112 GDA1/1079UDB1 148 1062NDB1 184 I024RSB0
113 GDB0/I078VDB1 149 GBC2/1062PDB1 185 I023RSB0
114 GDB1/I078UDB1 150 I061NDB1 186 VCCIBO
115 GDCO0/I077VDB1 151 GBB2/I061PDB1 187 VCC
116 GDC1/I077UDB1 152 I060NDB1 188 I021RSB0
117 I076VDB1 153 GBA2/I060PDB1 189 I020RSB0
118 I076UDB1 154 VMV1 190 I019RSB0
119 I075NDB1 155 GNDQ 191 I018RSB0O
120 I075PDB1 156 GND 192 I017RSB0O
121 I074RSB1 157 VMVO 193 I016RSB0O
122 GND 158 GBA1/I0O59RSB0O 194 I015RSB0
123 VCCIB1 159 GBAO0/IO58RSB0O 195 GND
124 NC 160 GBB1/I057RSB0 196 I013RSB0
125 NC 161 GBB0/I0O56RSB0 197 I011RSBO
126 vVCcC 162 GND 198 IO09RSBO
127 I072NDB1 163 GBC1/I055RSB0 199 I007RSB0O
128 GCC2/I072PDB1 164 GBCO0/I054RSB0 200 VCCIBO
129 GCB2/1071PSB1 165 I052RSB0 201 GAC1/IO05RSB0O
130 GND 166 I049RSB0 202 GACO0/I004RSB0O
131 GCA2/I070PSB1 167 I046RSB0 203 GAB1/I003RSB0
132 GCA1/I069PDB1 168 I043RSB0 204 GABO0/IO02RSB0
133 GCAO0/IO69NDB1 169 I040RSB0O 205 GAA1/I001RSBO
134 GCBO0/IO68NDB1 170 VCCIBO 206 GAAO0/IO00RSBO
135 GCB1/1068PDB1 171 VCC 207 GNDQ
136 GCCO0/I067NDB1 172 IO36RSB0O 208 VMVO0
137 GCC1/1067PDB1 173 IO35RSB0
138 I066NDB1 174 I034RSB0
139 1066PDB1 175 IO33RSB0O
140 VCCIB1 176 I032RSB0O
141 GND 177 I031RSBO
142 VCC 178 GND
143 I065RSB1 179 I029RSB0
144 I064NDB1 180 I028RSB0
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FG484 FG484

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

&S Microsemi

ProASIC3 Flash Family FPGAs
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Package Pin Assignments

FG484 FG484 FG484
Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function

K19 I088NDB1 M11 GND P3 I0199NDB3
K20 I094NPB1 M12 GND P4 I0202NDB3
K21 I098NDB1 M13 GND P5 10202PDB3
K22 1098PDB1 M14 VCC P6 I0196PPB3
L1 NC M15 GCB2/I095PPB1 P7 10193PPB3
L2 10200PDB3 M16 GCA1/I093PPB1 P8 VCCIB3
L3 I0210NPB3 M17 GCC2/1096PPB1 P9 GND

L4 GFBO0/IO208NPB3 M18 10100PPB1 P10 VCC

L5 GFA0/I0207NDB3 M19 GCA2/1094PPB1 P11 VCC

L6 GFB1/10208PPB3 M20 10101PPB1 P12 VCC

L7 VCOMPLF M21 I099PPB1 P13 VCC

L8 GFCO0/I0209NPB3 M22 NC P14 GND

L9 VCC N1 10201NDB3 P15 VCCIB1
L10 GND N2 10201PDB3 P16 GDBO0/I0112NPB1
L11 GND N3 NC P17 I0106NDB1
L12 GND N4 GFC2/10204PDB3 P18 10106PDB1
L13 GND N5 10204NDB3 P19 10107PDB1
L14 VCC N6 I0203NDB3 P20 NC
L15 GCCO/I0O91NPB1 N7 10203PDB3 P21 10104PDB1
L16 GCB1/1092PPB1 N8 VCCIB3 P22 I0103NDB1
L17 GCAO0/IO93NPB1 N9 VCC R1 NC

L18 I096NPB1 N10 GND R2 I0197PPB3
L19 GCBO0/I092NPB1 N11 GND R3 VCC
L20 1097PDB1 N12 GND R4 I0197NPB3
L21 I097NDB1 N13 GND R5 I0196NPB3
L22 I099NPB1 N14 VCC R6 I0193NPB3
M1 NC N15 VCCIB1 R7 GECO0/I0190NPB3
M2 I0200NDB3 N16 IO95NPB1 R8 VMV3
M3 I0206NDB3 N17 IO100NPB1 R9 VCCIB2
M4 GFA2/10206PDB3 N18 I0102NDB1 R10 VCCIB2
M5 GFA1/10207PDB3 N19 I0102PDB1 R11 I0147RSB2
M6 VCCPLF N20 NC R12 I0136RSB2
M7 I0205NDB3 N21 I0101NPB1 R13 VCCIB2
M8 GFB2/10205PDB3 N22 I0103PDB1 R14 VCCIB2
M9 VCC P1 NC R15 VMV2
M10 GND P2 10199PDB3 R16 10110NDB1
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ProASIC3 Flash Family FPGAs

FG434 FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
R17 GDB1/10112PPB1 U9 I0165RSB2 W1 NC
R18 GDC1/I0111PDB1 u10 I0159RSB2 W2 10191PDB3
R19 I0107NDB1 un I0151RSB2 W3 NC
R20 VCC u12 I0137RSB2 W4 GND
R21 I0104NDB1 u13 I0134RSB2 W5 I0183RSB2
R22 10105PDB1 u14 I0128RSB2 W6 GEB2/I0186RSB2
T 10198PDB3 u15 VMV1 W7 I0172RSB2
T2 I0198NDB3 u16 TCK W8 I0170RSB2
T3 NC u17 VPUMP W9 I0164RSB2
T4 10194PPB3 u18 TRST W10 I0158RSB2
T5 10192PPB3 u19 GDAO0/I0113NDB1 W11 I0153RSB2
T6 GEC1/I0190PPB3 u20 NC W12 I0142RSB2
T7 I0192NPB3 u21 I0108NDB1 W13 I0135RSB2
T8 GNDQ u22 10109PDB1 W14 I0130RSB2
T9 GEA2/I0187RSB2 V1 NC W15 GDC2/I0116RSB2
T10 I0161RSB2 V2 NC W16 I0120RSB2
T I0155RSB2 V3 GND W17 GDA2/I0114RSB2
T12 I0141RSB2 V4 GEA1/10188PDB3 W18 T™MS
T13 I0129RSB2 V5 GEA0/I0188NDB3 W19 GND
T14 I0124RSB2 V6 I0184RSB2 W20 NC
T15 GNDQ V7 GEC2/10185RSB2 W21 NC
T16 I0110PDB1 V8 I0168RSB2 W22 NC
T17 VJTAG V9 I0163RSB2 Y1 VCCIB3
T18 GDCO0/I0O111NDB1 V10 I0157RSB2 Y2 I0191NDB3
T19 GDA1/I0113PDB1 V11 I0149RSB2 Y3 NC
T20 NC V12 I0143RSB2 Y4 I0182RSB2
T21 10108PDB1 V13 I0138RSB2 Y5 GND
T22 I0105NDB1 V14 I0131RSB2 Y6 I0177RSB2
U1 10195PDB3 V15 I0125RSB2 Y7 I0174RSB2
u2 I0195NDB3 V16 GDB2/I0115RSB2 Y8 VCC
u3 I0194NPB3 V17 TDI Y9 VCC
U4 GEB1/I0189PDB3 V18 GNDQ Y10 I0154RSB2
us GEBO0/I0O189NDB3 V19 TDO Y11 I0148RSB2
U6 VMV2 V20 GND Y12 I0140RSB2
u7 I0179RSB2 V21 NC Y13 NC
us I0171RSB2 V22 I0109NDB1 Y14 VCC
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Datasheet Information

Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "ProASIC3 Device Status" table on page |V, is designated as either "Product Brief,"
"Advance," "Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Unmarked (production)
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications

Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fithess of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications. A reliability report covering all of the SoC Products Group’s products is
available at http://www.microsemi.com/soc/documents/ORT_Report.pdf. Microsemi also offers a variety
of enhanced qualification and lot acceptance screening procedures. Contact your local sales office for
additional reliability information.
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